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An important problem in relation to the use of chlorinated
hydrocarbon insecticides is their persistence in soil (THAKRE
1973, LICHTENSTEIN et al, 1971, VOERMAN and BESEMER 1970). They
can be taken up by the roots of plants and from there be trans-
ported to aerial parts (WHEELER et al. 1967, BEITZ et al. 1970,
NASH et al. 1970, NASH and BEALL 1970, NASH and HARRIS 1973).
In the Netherlands DDT and related compounds were found in milk
of coWws grazing on pastures where formerly fruit trees or field
crops (especially sugar-beets) were grown.

In order to obtain more quantitative information about
uptake and transport of dieldrin, lindane and DDT, samples of
grass and grass-roots, grown on a light sandy soil, contamina-
ted with 3 concentration levels of these insecticides, were
investigated. Up to 1968 these insecticides had been used on
small experimental fields for 15 subsequent years. Since then
these fields have not been treated with any of the insecticides.
In 1973 the soil was sampled. The resulis of the analyses are
reported in this paper and compared with those of 1969 (VOERMAN
and BESEMER 1970). Also the roots and the leaves of ryegrass
grown on these fields during 1973 were investigated for insec-
ticide content.

Materials and Methods

A part of the experimental field of the Plant Protection
Service at Wageningen was subdivided in small fields of 4.2 x
2.8 m by sunken concrete slabs. The soil was light sandy and
contained about 3% organic matter. Dieldrin, lindane, and DDT
were used regularly throughout a period of 15 years. Each
insecticide {of technical quality) had bean applied on 3 plots.
On the B and C plots a water emulsion of the insecticide was
sprayed on the cropg. The C plots received twice the amount of
the B plots. Soil contamination in these plots resulted from
run-off of the spray during the application, and the washing-
down by rain afterwards. Once a year a water emulsion was
directly poured onto the soil of the D plots before sowing or
planting. The regular treatments were carried out from 1953-
1968, So0il samples were taken to a depth of 60 cm in layers of
10 cm in January 1969. The results of the analyses of these
samples have been reported by VOERMAN and BESEMER (1970).
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In 1969 the fields were left fallow, in 1970 peas were grown
and in 1971 and 1972 rye. In March 1973 grass was sown
(species: perennial ryegrass, Lolium peremne L., variety:
Pelo). The grass was mown on June 12, July 27, and September 10.

Soil samples were taken on September 6. In each plot at
least 5 drilling operations were performed to a depth of 60 cm
(nole diameter 3.6 cm). The samples of each layer of 10 cm
taken from the same plot were collected in a plastic bag and
stored in a freezer. They were extracted as described earlier
(VOERMAN and BESEMER). The extracts were dried with MgSO, prior
to GLC. Samples of grass and grass-roois were taken on Séptem—
ber 25 and stored at ice-box temperature. They were washed
thoroughly with water to remove adhering soil particles. The
upper ends of the roots were removed as where the lower ends
of the grass blades. The roots were cut up into short pieces
with scissors and the grass by a Hobart food-chopper. Sub-
samples of this material were extracted in a Bihler homogina-
tor with a 2 : 1 mixture of benzene and 2-propanol (10 g roots
or 25 g grass with 60 ml). The extracts were washed with a
5% Na,S04 solution and about 5 ml extract was dried with
MgSO4. After a few hours 0.5 g Florisil (activated at 130°C
for 4 hours) was added. After standing overnight the extracts
were ready for GLC. The analyses were performed on a Varian
Gas Chromatograph, Model 204-1B equipped with a tritium elec-
tron-capture detector using a glass column: 1.7 m x 3 mm
packed with 4% SE-30/6% SP-2401 on Supelcon 100/120, AW-DMCS
(Supelco, Inc.).

All calculations were based on the oven-dry weight of the
gsamples (105°C until constant weight was attained).

Results and Discussion

The table shows the results of the analyses of the samples
taken in 1973 together with the residues found in the soil in
1969. In 1969 the soil was sampled in January before digging
which explains the lower concentrations in the 10-20 cm layer
that year. Bach year the soil was dug before sowing or planting.
In this way the 2 top layers were mixed very well.

It is evident that during the 4 years since the last
treatment there has been no gignificant decrease in the total
amounts of dieldrin, p,p'-DDT, and o,p'-DDT in the soil. The
apparent slight increase may be the result of minor changes in
sampling or anglytical methods. The p,p'-DDE concentrations
had more than doubled since 1969. Only the lindane residues
were significantly lower than in 1969.

Transport in lower layers was very small. The disconti-
nuity on layer 40-50 cm of plot D treated with DDT, could
have been caused by an error in sampling (falling of some soil
out of the top layer into a drilling hole).

The concentrations in the roots were 5-15 times higher
than found in the surrounding soil. Only relatively small
quantities were found in the grass.
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Thompson et al. (1963) also found little or no uptake of DDT in
ryegrass cut 8 and 13 weeks after sowing in soil containing DDT.
It is possible that a part of these residues occurred on the sur-
face of the grass and on the roots as they were only washed with
water prior to extraction.

In the plots treated with DDT it was difficult to estimate
the concentration of p,p'~TDE (p,p'~DDD) in the soil among the
large quantities of o,p'-DDT and p,p'-DDT. Its concemtration in
plot D was estimated to be less than 0.3 ppm. However, grass-
roots in plot B contained 0.48 ppm, in plot C 1.7 ppm, and in
plot D 8.0 ppm p,p'-~-TDE.
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