DETERMINATION OF REEIDUES OF DIMECRON, MALATHION
AND ENDRIN ON RADISH PLANTS BY BIOLOGICAL METHOD
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The rexidues of dimacron, sadrin and malathion, applied each in the soo-
centrations of 0,25 and 0.5 fer cent, oo redizh remained effective against
Lipaphiz erdsimi {K1th .} for 10 gnd L1, 7 and B, and 7 and 9 dayy with maxinom
auantitisa of residuesy bedng 25 6 and 112.9, 49.1 and 50 4, and 6.5 Bnd
£3_6 p.prm. at 2¢ hours aficr application and mininum level of residuo on
the last day of effactivoness, being 0. 6and 0.7, 0.1 and 0.1, and 0.8 and 0.8
p.om. respectively in 1988, The respectiva values for 1969 regarding the
poratanor Of recidun] effect, maximpm amount of insecticide reeiducy at
24 hours of application and misimgm ievel of residpes on the last day of
eifcctiveness were 9 and 10, 10 and 2, and 5 and & days, 31,0 aod 0.7,
450 and 68,5, and 39.1 and 50.4 p.p.m., and 0.9 and 1.0,0.5 and 0.8, and

2.4 snd 2.1 ppan. respectively.

INTRODUCTION

The vse of pesticides in boosting up agricultural prodoction in Pakistan
has become almaost inevitable. Conszequently, millions of rupees are being spent
on the import of these pesticides every year and still these are not sufficient to
cover more than 20 per cent of the cropped area.  The evaluation of pesticides
for the control of different pests has received due atiention, but the problem
of pesticldes residuss on edible and forage crops has remained almost
neglected.  For information on this important aspect of chemical control, one
has to depend on data cbtained entirely vnder different climatic conditions,

Dimecron (Phosphamidon), endrin and malathion are conmonly used
against jnsect pests attacking radish but little work has been done to find out
thelr residual persistence on this crop. Some Information obtained in foreign
countries, on this aspect of these chemicals in available in Hterature. Burnson
et af, (1962) stated that different concentrations of EPN, parathlon, micthyl
parathion and metacide did not always result in corresponding deposits, but the
rate of logs of residue was about the same, irrespective of the amount of inseeti-
cide initially deposited.

Dogger and Bowery (1958) reported that 8.08 ppm. of malathion

residue, observed five days after application on alfalfa green forage, dissipated
to 0,76 ppm. by 10th day, Byrdy (1963) found 1.8 ppm. of malathion
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resdus after five days of treatment, when-this insetticide was applied at .08
per cept, using Aedes aegypti (L.) larvac as test insect. Miles ez @l {1984}
reperied that residues of malsthion, sprayed -at 9:5 1b, per acre on forage wrep,
deetined from 51 ppm, to trace apounts (0,25 ppm. or less) within o -week
after application. Yamauchi (1966) found that residwes of malathion used at
0.05 and 0.025 per cent, were 1.4 ppm. on rice in autumn and 7.4 ppm.
of cabbage in winter, six days after treatment in each case.

Brewerton (1963} detected 1 ppm  dimecron residues in apple fruit,
12 days after application. The residues of dimecron, at usual ratés of applica-
tion, have been reportedto fall below 1 ppm. within 10 days of apphcatmn
{Ciba, 1%67).

Endrin when applied on fﬂliage at usual rates of application persins for
10 to 20 days (Shell compilation-Erdrin Hend Beok, 1961). Mattic ef af.
{1953) observed 0. 13 ppm. of endrin, applied at 0.25% and 0.51b. a.m. per acre
on cabbage, using gas chromatographic technique, 21 days after the aEp]icatiqkn_

The present investigation embedies relative information on the residual
persiatence of the three insecticides under study on radish crop by biological
method.

MATERIAL AND METHOD |

Resldues of dimecron, endrin aod melathion, applied on radish, each in
the concentrations of 0,025 and 0.05 per cent, were determined by bioassay
technique using mustard aphid, Lipaphis erisimi (Kitb.) as test insect.

A savople of 19 plants for each treatment in each experiraent was ear-
.marked at random and sprayed with insecticides in the abeve mentjionad. cop-
cenirations to the point of run off vsing a iady hand sprayer. A distancs of 10
fest was maintained between two plots to avoid the drift of insecticides,
Thore were in gll seven treatments including 8 check and were repeated five
times. - - —
The leaves fram sach treatment were collected at random every day far
the liberation of test insect and the first sample was taken twenty-four hours
after spray. The samples were taken to the laboratory in cellophane bags for
the fiberation of inseots on them, Fifteen freshly collected adult aphids were
Kberated in each jer cobtaining treated leaves. - Observations on mortality wers
recorded 24 hours after cach liberation. Number of dead iagects it each jar
were counted and pereentage mortality was recorded daily t:]l ae oty
occurred. :

. Fér preparig the - standard -curves, 1,3, 5. 7, 10, 14 and 15 ppm.
-Zoncentrationy of cuoh insecticlde wore prepared, The teavas of the same size
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wers dipped itto the solutions, dried under fan and placed in the glass jars,
Five repeats were made for each conceniration, Control treatment was also
maintained. The insects were then liberated in the manner as mentionad above
and mortality data were recorded after 24 hours of liberation. The data were
analysed using Probie Analysis Technique.

RESULTS

The results obtained from the trials catried out on radish crap during
1968 and 1969 are summarisd. '

The standard experiments wers carried out deting March-April, 1968
jn the laboratory with knowa concentrations te derive a standard equation for
each insecticide, Following standard equations were derived from ihe data
obtained from these experiments ;

Dimecron o= 1.8298 + 1787 ¥
Endrin = o= 32292 + 1.7 ¥
Malathion x o= 1.438t + 2.0i05 ¥

The data obtained from the field experiment were projected on the basia
of above equations and the resuits are givn in Table 1, The mazimvm and
minimum temperatures and relative humidity during the cowvrse of this
experiment, renged from 70.8 to 284.9 and 43.9 to 60.2; and &0 te 90
per cent and avetaged 78.7 and 52.7°F and 74 per cent respectively,

The data given in Table 1 revealed that residués of dimecren, endrin and
“malathion, applied each in the concentrations of 0,025 and 0.5 per cent, on
radish crop remained effective for 10 and 11, 7 and 8 and 7 and % days respec-
tively. The maximum quantities of inszcticide residues, determined at 24 hours
after application were 25.6 and 112.3, 49,1 and 50.4, and 6.5 and 53.4 ppm.

against B5.7and 98.6,97.2, and 97.3, and 53.5 and 97.3 per cent mortality and
minirmum {resldue level on the last days of effectiveness) 0.6 and 0.7, 0.1 and

0.1, and 0.8 and 0.8 ppm. against 2.7 and 4.9, 4.3 and 5.1, and 4.3 and
4.0 per cent mortality in the rspective treatments. The rate of fall in the
residue lovel of endrin was almost the same in the two concentrations and was

- greater in the first few days as compared to that in other insecticides, By tha
end of 3rd day, in 0.025 and 0. 05 per cent concentrations, (Table IIT) 7.9 and
94,3 per cent endirin residues were ost as against 74.5 and 84,2, and 55.4 and
90.8 per cent Joss of dimecron and malathion residues respectively,

The experiments carried out in 1968 were repeated iri March, 196%. The
following three squations were derived from the standard experiments carvied
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out in the laboratory for each insecticids :

iDimecron x = 14809 3 2.0088 ¥
: Endria x = 2,484 + 1.6071y
{ Malathion x = 0.1686 + 2.6002 y

The results of the field experiment were projected on the besis of above

" equations and are given in Table 2. The maximum and mininum tomperatures

and relative humidity during 'the course of this experiment, ranged from

; 84.8 to 95.8 and 55.3 to 66.7°F and 68 to 78 per cont and averaged 91.7
" and 54.9°F and 71.7 per cent respectively.

The data given in Table 2 indicated that residues of dimecrom, endrin
and malathion, applied each at 0.025 and 0.05 per cent concentrations, ro-
mained effective for 9 and 19, 10 and 12, and 5 and 6 daye with maximum
quantities of insecticide residue at 24 hours alter application being 31.0 and 50.7,
45.0 and 68.5, and 39.1 and 50.4 ppm. against 93.1 and97.2, 97.2 and
98.6, and 97.2 and 98.6 per ceat mortality, respectively. - The minimui
quantities of insecticides on the last day of residual efiectivéness in the respectivd
cceatments were 0.9 and 1.0, 0.5 and 0.4, and 2.4 and 2.1 ppm.-aghinst 5.5
and 7.0, 8.0 and 5.4, and 11.0 and 8.2 per cent motiality. The tate obdij-
apiearance in the two comcentrations in cane of-each insdeticide was s;b-uuﬁtb
same {Table 3) and by the end of 3rd day 64.2 ad 66.5; 71,1 and 60.6,7 aged
80.5 and 79,8 per cent residues were lost in the respective weatments. | i

DASCUSSION: -

The cesidual Jeve!l of malathion, used in the congentrations of 0.025 asd
0.05 por cent, was recorded to renge between 0.8 and 2.4 ppm. aftér 5 0 9
days of application. A similar observation was recorded by Yamauchi (1968)
who chserved 1.4 ppm. of this insecticide on 6th day aftér applicatioh. Mils
er o). (1964) detected 51 ppm of mmlathion regidue 48 houss affer application
which dissipated to traces (0.25 ppm. or less} within a wiek. Durlag
the present study in case of 0.05 conceatration; . 53.6 and 30.4 ppr. of mals-
thion Tesidue dissipated to 0.8 attl 2.1 ppm.,'3 and & days. after application
i 1068 and 1969, respectively. Malathion residue dissipatest below tolerance
level withix five days of treatment, ‘This observation.is in cbnforinity with
tat of Dogger and Bowery (I958), Byrdy. (1853) fourid 1.8 ppm. malathign
residue on fifth day. During the present studies malathién dissipated nearly
to, this Jevel within a week. e @ % o

" Mattick et al. (1963) detected 0. 13 ppm. endrin after 21 days of applica-
tion on cabbage, when used at 0.25 and 0.5 1b. a.m, per acre, In the pressot
study the residual effectiveness persisted for 7 to § and 10 to 12 days in 1968
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and 1969 respectively, The variation in results might be due to mnun in crop,
seological condition and the techniqoe used,

** Residue of dimecron dissipated t6 0.6 to 1.0 p.p.m. within 9 to 11 days,
Thesé results are in line with those reported in Ciba compilation {1967) abkd by
Brewerion (1963), _ o

In the preseat studies, the different concentration of insecticides used,
did not result in corresponding deposits. ‘This obssrvation is in conformity with
the findings of Brunson et ¢!, (1962) whoreported that different concentrations of
insecticides tried by him did not result in corresponding deposits and the raie
of lons of residues was about the same jrtespective of the amount of insecticides
initially deposited.
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