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ABSTRACT

The effect and persistence of the organophosphorus pesticide, methyl parathion on
Phas:olus aurcus Roxb. have been studied, Methyl parathion is toxic to the pro-
ductivity of the plant even at 10 ppm concentigtion and P. eureus was susceptible to

this pesticide,

INTRODUCTION

Organophosphorus pesticides are im-
portant class of toxicants capable not
only of eradicating disease and impro-
ving agricultural production, but also
contaminating water, soil and vegeta-
tion altering theirq uality and produ-
cing adverse cffects on man and environ-
ment through their movement  and
persistence, (Middleton, 1965 ; Lichtens-
tein, 1965; Varma and Pant, 1976;
Singh et. al., 1978 ; Vecraval and
Bhaskaran, 1979 and Wore et. al.,
1980). The present investigation was
taken up to establish whether P. aureus
is susceptible or resistant to methyl
parathion by studies on length, biomass
and productivity of the plants and the
persistence of the pesticide in plant and

soil

MATERIALS AND METHODS

Plants of P. aureus (local market
variety) were grown in 10 m?® plots of
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the botanical garden of Nizam College,
Hyderabad, during April-August, 1979.
Mean maximum temperature was 40°C
and mean minimum temperature was
28°C. They were grown for 105 days.
The spraying operations of methyl para-
thion were conducted when the standing
crop was 15 days old. Concentrations of
this chemical used were 0.01, 0.1, 1.0,
10.0 ppm. Untrcated plants constitu-
ted control. Plant and soil samples were
collected at definite intervals (30, 60,
753, 90 and 105 days). Studies on the
length of the plant (cm), biomass (g/m?)
were carried out by Milner and Elfyn
Huges (1968) methods. Persistence of
methyl parathion in plant and soil was
analysed by the following  method.
Material containing the active ingredient
(a.i.) of methyl parathion on refluxion
with alkali yields acidity. Methyl para-
thion is produced as dimecthyl thiophos-
phate which is used as base for the esti-
mation of a.i. of this pesticide. Ben-
zene extracted dried material (Zewig,
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1963) was transferred into 250 ml. flask
and were washed with cthanol. 40
ml. of 0.5 N ethanolic KOH was added
and refluxed for 4 hours and the con-
denser was rinsed with a few ml. of
distilled water. After cooling, exactly
40 ml of 0.5 N HCI acid was added and
excess acidity was back titrated by using
standard NaOH at pH 5. Percentage of
a.l. persisting in the plant and soil were
calculated by Singh’s (1978) formula.

RESULTS AND DISCUSSION

Growth parameters, viz., length of
the plant, biomass, productivity are pre-
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sented in the Table I-III and the
recovery of the pesticide in Table IV.
Growth was studied in terms of
length (Table I). Due to methyl para-
thion treatment there was a significant
increase in the length. Increase in
length was more pronounced at 0.01
ppm than at 10 ppm concentration.
There was increase in the blomass
(Table II), with increase in age of the
standing crop due to methyl parathion
treatment. Biomass harvested at 105
days has shown reduction of biomass at
10 ppm almost to half that of control.
Productivity (Table III)computed at

TABLE 1

EFFECT OF METHYL PARATHION ON LENGTH (cm) oF P, AUREUS

Concentration (ppm)

Final harvest

Cantrol
0.01
0.10
1.00

10.00

w
(5]
o o o o o

Note

: All the values are the averages of 10

observatians,

ANALYSIS OF VARIANCE

Degressof  Mean sum Proba- Critical

Source of Sums of freedom of squares oy bility Differ-
variation squares (P) ence (C.

(SS) (d.f.) (MSS) 5% 1% D) 5%

(n-1)

Total 2,201.77 24 —
Due to Age 1,649.59 4 412.59 50.4% 3.01 4.77 4.286*
Due to Concentration 420.24 4 105.06 12.84»
Error 130.81 16 8.18

¢ *Highly significant

Analysis of variance as per original observations drawn for 30, 60, 75, 90 and 105 days age period.
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TAELE 1)

Vvviss o wusisevy yayasitsios ox satsds ¥ 2n Ao Josise

Corcentration pttarsraetraiorienarem g . -

(ppm W o) 75 o ”
Control 18,00 15,14 21.% oy 4 2.3
0.0) 20,44, 21 44 9 4 .5 Z.5
G.10 17.74, 2047 22.%2 5 % :
1.00 18,496 1%,% 25 .40 %7.% iz 4
10.00 14.6% 29.%% 2502 §1.4 % 5

Note: Each value is the average of 10 gbperyations,

ABALYIIE OF YARILSCL

Source of Produalaliny
Variation P
58S d.1 MES i % i% C.D
Total 16,671.% 24
Due to Age 6,324.9 4 1521.2 2.7% 541 - i
(X. 8.
Dus to concentration 1,297.7 4 424.4 G5.57 % 0 _
(N. S,
irror 9,048.4 16 5.5

e ——— -

N. S: Not significant.

TABLE 111

EFgrer oF METHYL PARATHION ON PRODUCTIVITY O3

the final stage of the harvest has revealed

P, AUREDS

Concentration
(ppm)

Control
0.01
010
.00

10,00

0,914
0.694
0. 761
0,594

0.443

Productivity
() m?[day)

e e A . e i e

telstive
Productivity (%)

100
75.9
6.2
61.9
46.5

Computed from the figures of Liomass at 105 days,

A percent seduction at 10 ppm (0.443
g/m’[days;. Application of metyl
parathion with toxaphene was reported
to produce significantly higher yicld than
methyl parathion alone on cotion planu
(Mc Garr and Wollenbarger, 1969 ;
Weaver and Harvey, 1963 and Wore
el al., 1980). However, no significant
cffects (Niemezyck and Dundar, 1976
and adverse cffects (Roajk of ol , 1964,
due o methyl parathion treatment on
coton plants were also reported.
Recovery of methyl parathion i
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represented in Table IV. Application of
lower concentrations (Table IV) bet-
weea 0.01 to 10 ppm of the pesticide
resulted in depletion from 6.6 to zero
percent ia the plant and almost to 2.0
percent in the soil in 103 days which arc
below the tolerance level and these ob-
servations are almost in line with those
of Randolph ¢t . al., (1969) in sunflower
and Hoelschber et. al., (1968) in cab-
bage and pecas. However, it is explai-
ned that toxicity is more pronounced in
wet soil than in dry and adsorption is
greater in dry soils with high organic
matter content (Niemczyck el. al., (1976).
The depletion of the organophosphorus
pesticidal residues werc observed with
age, growth of the plants and weather
parameters confirming the earlier re-
sults of Sloan et. al., (1931) while wor-
king on lettuce, cabtage and trunip
greens and Wore et. al., (1980) on cotton
and hydrolyse parathion residucs faster
with high pH and temperature of the
soil (Singh et al., 1978).

As not all the plants are resistant
to this organo-phosphorus pesticide, P.
aureus is one such which belongs to this
category. Thus, P. aureus is a suscep-
tible plant to methyl parathion treat-
ment which affected biomass and pro-
ductivity and they were reduced to half
even at 10 ppm concentration when
compared to control.
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