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Abstract. The dissipation of 14C-methamidophos was monitored in the absence or presence of other pesticides
using in situ soil columns in cotton fields. Samples were taken randomly in duplicate at 0, 6, 9, 12, 18,24 and 30
months. The soils were analyzed for total, extractable and bound residues. The dissipation of 14C-methamidophos
was rapid in the field environment; 3 hours after application, 12% was of the radioactivity lost due to
volatilization and 88% was found in the 0-15 cm soil layer. With the passage of time bound residues in treated
soil were less (11.52%) compared to those in untreated soil (13.47%). In general bound residues gradually
increased with time and binding was higher in untreated soil at every sampling stage. The estimated time
required for loss of 50% of radiocarbon was 73 days. In untreated samples the parent compound and three
unknown spots were seen on TLC plates whereas four unknown spots with the parent chemical were found in the
treated samples.

1. Introduction

Until now the use of pesticides has proved to be the only means to protect crops on a large scale.
However, the effects of pesticide usage must be seen also in the context of soil pollution and
sustainability of the agroecosystem. The soil burden resulting from the repeated long term applications
of pesticide chemicals necessary for protection of cotton plants is of special concern. Such treatments
may suppress soil microflora and hence affect soil properties. Pesticides may have potential to bind to
soil, the extent of which depends greatly on the nature of the chemical used. A proportion of the
pesticide applied eventually becomes incorporated into the soil. Dispersion of pesticides and their
transformation products within the soil environment, or from the soil to other environments, is
influenced not only by the properties of pesticides and soil but also the prevailing climatic conditions.
The physico-chemical nature of the soil is important for the persistence, metabolism and binding of
pesticides in soil. Data on the soil binding capacity of pesticides were generated mainly from studies
using a single application of labelled pesticide on soil for certain periods. Useful data may be
generated from investigations reflecting the real situation where the soil constantly receives a
multitude of pesticide chemicals.

The present work was conducted to study the persistence of 14C-methamidophos during 30 months
exposures in in-situ soil columns in absence and presence of other insecticides. This would reflect the
impact of repeated pesticide applications on the binding and release of bound pesticide residues to soil
matrices.

2. Materials and methods

2.1. Experimental setup

Two sets of PVC cylinders with clean soil (soil which had not received pesticides for the last 20 years)
were used. The first set (24 cylinders) was treated with regular inputs of fertilizer and 14C-
methamidophos. This set acted as the control. The second set (24 cylinders) received the same inputs
plus all the other cold pesticides regularly used in the field as mentioned in the previous paper of this
TECDOC. All the concentrations, tune and frequency of application were similar to those used in
practice for the protection of cotton plants during the crop seasons 1997-98. The cylinders were driven
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into the soil with 5 cm protruding above the soil surface in order to prevent runoff. Soil cylinders were
left open under field conditions [1],

2.2.14C-labelledpesticide

The 14C-labelled pesticide used in this study was methamidophos. The radiochemical was
appropriately diluted with the cold methamidophos to prepare a concentration of 2 mg/kg soil based as
the soil present in the cylinder in a dept of 40 cm. The solution was applied with micropipette onto the
surface of the cylinders. The activity received was 111 kBq per cylinder.

2.3. Sampling of cylinders

Two cylinders of each set were taken randomly 0, 3, 6, 9, 12, 18, 24 and 30 months after application
and soil carefully removed from cylinders divided into 15 cm zones. Soil of each zone was air dried
and thoroughly mixed. Total weight and moisture content of soil samples were also noted.

2.4. Extraction and analysis

Analyses were made for total, extractable and bound residues. For total and bound residues analysis,
500 mg soil was combusted in a Harvey Biological Oxidizer, OX 600 and counted with liquid
scintillation counter (LSC). For extractable residues, 50 g (dry weight basis) soil samples were
extracted in a Soxhlet extraction apparatus with methanol for 10 cycles. Methanol was concentration
to 10 mL with Rotavapor, Buchi, Switzerland and 1 mL methanol was mixed with scintillator and
counted with LSC. The nature of the 14C-residues in the methanol extract was determined by thin layer
chromatography (TLC). Silica gel 60 (20 cm x 20 cm x 0.5 mm, E. Merck) plates were used and
developed in ethyl acetate and chlorine vapors (8 g KMnO4 +10 mL HC1. The plates were sprayed
with a solution (o-toldine + KI) to show the spots and Rf values were determined.

3. Results and discussion

The data for the dissipation of 14C-methamidophos, over 30 months is given in Fig. 1. Three hours
after application, 88% of radioactivity was found in the 0-15 cm soil layer and 12% was lost due to
volatilization in both the treated (Fig. 1) and untreated (Fig. 2) soils. The amounts of extractable and
bound residues were the same in both the soils. After 3 months, 39.03 and 42.49% of the initial
radioactivity was found in the treated and untreated soils, during this period more bound residues were
found in untreated (8.34%) than in treated soil (5.27%) while the extractable residues were same in
both the soils. After one year, more 14C-activity was dissipated in treated (77% of the initial
radioactivity) than untreated (72% of the initial radioactivity) soil. Bound residues in treated soil were
less (11.52%) compared to untreated soil (13.47%). More reduction in bound as well as in extractable
residues was observed in treated soil than in untreated soil.. Bound residues gradually increased with
time and more binding was detected in untreated soil at every sampling stage.

Pesticide loss is quantified as a "half-life" value which is assumes it to be a first order process. The
data obtained seemed to fit a biphasic nature. The first phase is rapid with volatilization as the major
process leading to dissipation. The second phase is a slower process probably associated with diffusion
into inaccessible adsorption sites and other mechanisms. The estimated time required for loss of 50%
(over all half-life, t5o) of radiocarbon was 73 days (Fig. 3). The data indicate that bound residues may
be released due to repeated applications of pesticide. Soil microorganisms are believed to play an
important role in the release and further degradation of bound pesticides residues [3]. Bound 14C- DDT
residues in soil were reported to be readily released by microorganisms [4,5].

TLC was effective to separate and identify the parent chemical and degradation products. TLC. In the
system used, the Rf value of authentic methamidophos was 0.09. On the base of this reference the
parent compound with three unknown spots were seen in extracts from untreated samples whereas four
unknown spots with the parent chemical were found in the treated samples.
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Fig. 1 Dissipation of C-methamidophos in the presence of applied pesticides.

Fig. 2 Dissipation of C-methamidophos without applied pesticides.

Fig. 3 Dissipation of C-methamidophos in the absence and presence of pesticides.
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