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Various aspects of the persistence of organochlorine
insecticides in soils have been the subject of numerous
investigations. Most of the previous studies, however,
were carried out on soils of temperate regions (GINSBERG,
1955; LICHTENSTEIN & SCHULZ, 1959; 1961; LICHTENSTEIN
et al, 1971). The complex factors which affect the
persistence of a pesticide in soil (LICHTENSTEIN, 1972),
makes the extrapolation of earlier findings to predict
analogous situation in tropical soils of a limited value.
There is therefore a need for a more localized approach
to these aspects. The Gezira (1.2 x 106 feddan™), the
main area of irrigated cotton production in the Sudan
is the site of systematic large scale application of
organochlorine and other insecticides (ANON. 1969-72).
The present investigation is a part of the effort to
formulate a better understanding of the behaviour of
persistent pesticides in the soil under the conditions

prevailing in the Gezira.

ExXperimental

Part of a cotton field (2 months old) was sliced
into two replicates of randomised blocks giving indivi-
dual plots of 200 mZ. Cotton plants were cultured
according to standard procedures (ANON. 1967). The
insecticides DDT E.C. 25%, Endosulfan E.C. 35%, dieldrin
W.P. 75% and aldrin W.P. 40% were applied at a dosage
rate of 2 1lbs a.i/feddan on ridge surface immediately
under the plants, using high volume knapsack sprayers.

+) 1 feddan = 0.42 hectares
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IN PPM

CONCENTRATION

Soil sampling was done using an edged cylindrical
sampler 2" diam. X3"., Five samples were taken from each
plot. Samples obtained from individual punctures were
thoroughly mixed and a subsample of 10 g was removed for
extraction. Sampling was carried out at weekly intervals.

The finely ground sample was extracted for 4 hours
in a Soxhlet apparatus using hexane. The extract was eva-
porated to dryness and the residue redissolved in hexane
(10 ml) . This solution was diluted as required for analy-
sis by gas~liquid chromatography (GLC). GLC was carried

out on two liquid phases, SES52 and Apiezon L,

tions which were essentially similar to those
earlier ( El ZORGANI and OMER, 1974).
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Fig. 1. Disappearance of residues in soil after surface

application
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Results and Discussion

In the case of DDT and aldrin treatments the guanti-
ties of DDE and dieldrin formed were added to the parent

material in which term the total residual concentration is
expressed,

The concentration of residues present at different in-
tervals after application is shown in Table 1. The results
show the remarkably fast rates of loss of surface deposits
of organochlorine insecticides (Fig. 1).

Endosulfan and aldrin were found to be similarily la-
bile with residue levels falling below 1 ppm only 3 weeks
after application. The more stable dieldrin and DDT exhibi-
ted similar order of persistence, with their residues fal-
ling to the 1 ppm level after 7 weeks.

Previously the analysis of soil samples from the
Gezira at the Tropical Products Institute, Gt. Britain
(HASSAN, 1971) and at Wad Medani (EL ZORGANI, 1975)
revealed unexpectedly low levels of DDT (0.2 ppm)
despite the long history of the use of this insecticide
in the Gezira (HASSAN, 1967). On basis of the present
results, these findings should be easily comprehensible.
The behaviour of endosulfan is consistent with the known
instability of this insecticide in soils (GORBACH et al,
1971) and in biological systems (MAIER-BODE, 1967).
Dieldrin is markedly more persistent than aldrin and the
extent of its formation in soil from the latter is
limited. Dieldrin has also been found to control soil-
borne insects for a longer time than aldrin in the Gezira
soil (KISHA, 1973). The rapid disappearance of aldrin
could be partly explained in terms of its higher volati-
lity (LICHTENSTEIN et al, 1968). In addition, active
breakdown of aldrin through routes not involving dieldrin
formation (KLEIN et al, 1973) is a distinct possibility.
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The results of this study, when compared with

findings in temperate regions, demonstrate clearly the

shorter persistence of organochlorine insecticides under

the Gezira conditions. During the study, the relative

importance of, and factors contributing to this rapid

loss of residues were not considered.
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