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Abstract

The contamination of plant products in Slovenia with hydrocarbon pesticide residues based on a monitoring
performed in the twenty years period of 1973-1992 is discussed. The plant products studied included potato tubers,
maize grain, dried hop cones, grapes, fruits (mainly apples and pears) as well as the corresponding soils. Samples
were taken at a random irrespective of previous use of pesticides. They are regionally representative. As evident
from the tables, the contamination of soils and plant products in the investigated period was very low. The levels
detected in the plants were surprisingly low compared to the EU standards.
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Introduction

The use of pesticides is accompanied by some undesirable side effects. Their residues in soil and plants or plant
products have attracted much attention. Because the pesticides are mostly biotically very active substances, some
anxiety about their residues is understandable, although their contents in soil and especially in plants are extremely low.

In Slovenia, the monitoring of pesticide residues started relatively early, in 1973. The project was carried out
in phases of five years. In the 1%t year potato tubers, in the 2" pome fruits, in the 3™ grapes, in the 4" maize kernels
in the 5" dried hop cones were sampled and analysed. Because the plant samples were taken on the entire territory
of Slovenia, regionally representative and fully randomly, without inquiry about former use of pesticides, we can
righteously suppose that the results presented are really representative averages of the country.

Materials and methods

Samples of soil and plant organs were collected as smaller samples (fruits, grapes, tubers) at one location
and then combined into one main sample. The results presented in the tables of this paper are averages from 50 to
180 of such main samples.

The preparation of plant samples and the chemical analyses were performed according to the standard,
or in some cases according to somewhat modified standard methods (described in publications from Macek et al.
for each year). (Anon. 1972, Bhalla et al., 1970, Black, 1965, Frehse, 1970, Gartner, Urek, 1992, Kawanara, Nakamura,
1972, Perkow, 1968, Richard, 1968, Worthing, 1979, Zweig, 1964). All analyses were performed in the Central
laboratory of the Agricultural Institute of Slovenia in Ljubljana. (Thanks to: Marko Dorer, Jerca Cencelj, Ph. D.,
Jona Repe, Andrej Krasnja, Andrej Gartner and Ana Gregor¢ic¢, Ph. D., who performed the analyses).

Results and discussion

Potato fields and tubers

In Table 1, the contamination of soil from potato fields and potato tubers with residues of various pesticides
is presented (Macek et al., 1974, Macek, Cencelj, 1981a, Macek, Repe, 1984).
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Table 1. Contamination of potato field soils and potato tubers with hydrocarbon pesticide residues

gamma-HCH | 1973 100.0 33.2 100.0 0.002 1.0
gamma-HCH | 1984 100.0 3.0
2 DDT 1973 100.0 316.5 100.0 0.002 0.1
X~ DDT 1984 74.0
DDE 1984 26.0 26
op’ -DDT | 1984 60.0 171 40.0
pp’ - DDT | 1984 60.0 11.2 40.0

It is a generally decreasing trend of the hydrocarbon pesticide residue contents in crops in the examined period.
From 1973 till 1984 the contamination of soil with gamma-HCH decreased nearly ten folds. During 1973, all samples
of soils and potato tubers were contaminated with gamma-HCH as well as DDT and its metabolites, but the values
were almost traces in all (mean content 2 pg/kg).

Orchard soils and fruits

Table 2. Contamination of orchard soils and fruits with hydrocarbon pesticide residues

Y DDT, (apple, pear) | 1975 100.0 13.1 100.0 0.532 0.1
op’ - DDT 1985 30.0 1.1 70.0
Chlorohydrocarbons
(soil) 1985 77.0 23.0
alpha-HCH (apple) | 1985 50.0 41 50.0 83.4"
gamma-HCH (apple) | 1985 90.0 4.0 10.0 16.6 0.005 16.6 1.0
Endrin (peach,
intensive production) e oo
_ Endrin @pple, | yq75| 57 84.0 422 467 | 0.004 53.3 0.001
intensive production)
STEN (EE20, 1975| 22.3 28.0 777 100.0 0.001
extensive production)
~ Endrin (pear, 1975 100.0 0.001
intensive production)

Notes about residues in traces
1) apple, 16.6% of samples
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Table 2 gives the chronology of pome fruits contamination with various hydrocarbon pesticide residues (Macek et al.,
1975, Macek, Repe, 1987a, Gartner, Urek, 1992). In the first monitoring years (1975), all of the soil samples in orchards
(apples, pears) were contaminated with relatively high content of DDT and its metabolites (mean content 0.532 mg/
kg), and in the fruits the tolerances (0.1 ppm) were exceeded considerably. In the same year the analyses of soil
samples from intensive and extensive apple production showed minor contaminations with endrin, and all apple
samples from extensive orchards and those of pears from intensive orchards showed endrin contents under
the detection limit. Half of the apple samples from the intensive orchards showed a content under the detection limit,
while the others were contaminated (the mean content being 0.04 mg/kg, which is high above the tolerances).
During 1985, soil samples from apple orchards were contaminated with alpha- and gamma-HCH and nearly all apples
contained alpha- and gamma-HCH either in traces or below the detection limit.

Vineyard soils and grapes

In Table 3, the contamination of vineyard soils grapes with residues of hydrocarbon pesticides is presented
(Macek et al., 1976c¢, Macek, Repe, 1987b, Gartner, Urek, 1992). During 1986, the majority (60 percent) of the grape
samples were contaminated only by traces with op’-DDT. 40 percent of the results were under the detection limit.

Table 3. Contamination of vineyard soils and grapes with hydrocarbon pesticide residues

alpha-HCH | 1976 75 1.3 17.0 75.5

gamma-HCH | 1976 19.1 1.1 225 58.5

gamma-HCH | 1986 27.0 73.0

DDE 1976 67.9 8.3 20.7 114

op’ - DDT 1976 453 8.3 37.7 17.0
op’ - DDT 1986 40.0" 0.1

pp’ - DDT 1976 69.8 19.0 18.8 114

Notes about residues in traces
" grapes, 60.0% of samples

Hop garden soils and dried hop cones

In Table 4, the contamination of the dried hop cones with residues of various pesticides is presented (Macek et al.,
1976b, Macek, Krasnja, 1981b, Macek et al., 1989a). The contamination with gamma-HCH was relatively high during
1975 where 94 percent of samples were contaminated, but to a very low extent with a mean content of 8 pg/kg.
In the same year the contamination with DDE was more differentiated. One fourth (28 percent) of the samples was
measurably contaminated (mean content recorded 28 pg/kg).
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Table 4. Contamination of hop garden soils and dried hop cones with hydrocarbon pesticide residues

alpha-HCH 1981 100.0 55
alpha-HCH 1987 100.0
gamma-HCH 1975 93.9 0.008 6.1
gamma-HCH 1981 100.0 10.2
gamma-HCH 1987 90.0 3.4 10.0
DDE 1975 28.0 0.028 52.0%
DDE 1981 31.7 12.5"
DDE 1987 25.0 1.6 75.0
op’-DDT 1987 5.0 0.3 95.0
pp’-DDT 1987 50.0 6.4 50.0
Aldrin 1987 100.0 20.7
Heptachlor 1987 100.0

Notes about residues in traces
" soil, 22.5% of samples
2) cones, 20.0% of samples

Cornfield soils and corn kernels

In Table 5, the contamination of soils from cornfields and maize kernels with residues of hydrocarbon pesticides
is presented (Macek, Cencelj, 1978, Macek, Krasnja, 1982, Macek, Repe, 1989b). During 1977, the majority of soil
samples was contaminated with low content of DDT and its metabolites, only in some these substances were
in traces or under the detection limit. During the period 1983 - 1988, the soil contamination of alpha-HCH diminished
from all samples being contaminated either with very low content (mean content of 4,9 pg/kg) or with levels under the
detection limit. Also, the soil contamination of gamma-HCH diminished in the same period but not that much.
The contamination of soils with op’- and pp’-DDT was relatively unimportant in that period, while contamination with
heptachlor and aldrin during 1988 was under the detection limit.

388



Table 5. Contamination of corn soils and corn kernels with residues of pesticides

mz't)a{);sgs 1977 | 614 | 1006 55 33.1
alpha-HCH | 1983 | 100.0 49
alpha-HCH | 1988 100.0
gamma-HCH | 1983 | 100.0 6.8
gamma-HCH | 1988 66.6 0.7 32.7
DDE 1983 | 20.0 10.1 70.0 10.0
op-DDT 1983 5.0 13.0 35.0 60.0
op-DDT 1988 | 44.4 1.4 55.6
pp’-DDT 1983 | 15.0 27.0 80.0 5.0
pp’-DDT 1988 | 88.9 11.8 11.1
Heptachlor | 1988 100.0
Aldrin 1988 100.0
Conclusion

The presented results indicated that the contamination of soils and various plant products with pesticide residues
in Slovenia in the period 1973-1992 was relatively scarce (with some minor exceptions). In most cases the contents
of residues determined represented only a small part of the tolerances. In some cases clear reduction of residue
content in time intervals of some years has been established.

No correlation between soil contamination and the corresponding contamination of plant products from the same
fields, orchards and vineyards could be established.
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