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Herbicides and pesticides have a crucial role in agrotechnology,
but can adversely affect beneficial soil organisms and thereby
contribute to environmental concerns. This necessitates perma-
nent monitoring of their use and effects on the growth and de-
velopment of representatives of the soil macro and micro flora
and fauna, particularly earthworms (Oligochaeta, Lummbrici-
dae). Earthworms are highly susceptible to changes of ecologi-
cal factors, particularly those intrinsic to the soil, and earth-
worm behavior can therefore reflect soil contamination. It is
known that earthworms reflect changes taking place in the soil,
particularly changes of soil physical, chemical, and biological
properties, as well as changes in the water-air and thermal re-
gimes.

Studies similar to the present one were conducted previ-
ouslyby Lann etal, (1962),StringerandWright
(1973),Stener sen(1973), Haqueand Ebin g (1983),
Heimbach (1984),Stojanovicetal (1993),Kara-
man etal., (1995),Ognjanovi¢ etal. (1996).

The experiment was conducted under laboratory condi-
tions. Glass containers measuring 25x30x40 cm were used. The
earthworms developed on a medium consisting of soil with the
addition of dry leaves and some organic substances intended for
nutrition. Ten individuals of the species Eisenia foetida (Savi-
gny, 1826) were placed in each container with a previously pre-
pared medium. The earthworms were taken from naural ecosys-
tems in the vicinity of Kragujevac (Central Serbia) and meas-
ured before being put in the containers. The trial was set up with
three treatments in four replications:

1. Control-without use of herbicides or pesticides; 2. The
herbicides Alahlor+Atrazine (C11H20CINO2 + C8H14CINS)
in the form of the compound Laso-Atrazine used in an amount
of 7 I/ha; and 3. Carbaryl insecticide (C12H11NO2) in the form
of the compound Sevin G-5 used in an amount of 20 kg/ha.

All variants were regulary wetted under equal conditions.
Changes in number (N) and biomass (B) of the earthworms
were monitored four times throughout the experiment. The var-
iational statistical method was employed for data processing.
The results are presented in tabular form.

The behavior of Eisenia foetida was tested in the presence
of herbicides and pesticides under laboratory conditions with-
out taking into account other factors that are essential for agro-
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ecosystems (cropping, soil tilth, fertilization, plant protection,
crop rotation, soil properties, climatic conditions, and the like).

The herbicides and pesticides decomposed after being
used, and their chemical composition was altered. The process
of their decomposition lasted only a few hours.

In addition to direct toxic effects, the tested substances
were observed to indirectly damage the environment while un-
dergoing degradation. It should be pointed that the residues of
degraded herbicides are able to act either individually or in as-
sociation with other compounds. As a result, a number of toxic
compounds accumulate in the soil, water, plants, and animals.
This gives rise to serious environmental concerns.

Herbicides and pesticides have become an inseparable part
of modern agricultural production and technology. Unfortunate-
ly, more attention is paid to their production and use than to
their adverse effects on agroecosystems, above all environmen-
tal contamination.

All available information about herbicides and pesticides
cautions us to handle them with the utmost care, complying
closely with adopted regulations to prevent accumulation of
residues, agroecosystem imbalances, and above all environ-
mental contamination.

It can be seen from Table 1 that the herbicides Alahlor+At-
razine (C11H20CINO2 + C8H14CINS) had a strong depressive
effect, on the number of individuals. In addition, the herbicides
used also had a strong negative impact on earthworm biomass.

As for the Carbaryl insecticide (C12H11NO?2), it too had a
highly pronounced depressant impact on the number and bio-
mass of earthworms. In the course of the experiment, this insec-
ticide underwent degradation due to regular wetting of the me-
dium, whose moisture and temperature were maintained at 30%
and 20°C, respectively. As a result, the number of individuals
increased 7.5%, while their biomass declined by 3,7%. As can
be seen from Table 1, highly significant statistical differences
relative to the control were detected in both the number and the
biomass of earthworms in the variant with Carbaryl.

The herbicides Alahlor+Atrazine (C11H20CINO2 +
C8H14CINS) used in an amount of 7 I/ha and the Carbaryl in-
secticide (C12H11NO2) used in an amount of 20 kg/ha had a
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Table 1. Effects of Herbicides and Pesticides on the Number (N) and Biomass (B) of Earthworms.

Measurement Measurement Measurement Measurement Average %

1 I 111 1\

Number | Biomass | Number | Biomass | Number | Biomass | Number | Biomass | Number | Biomass | Number | Biomass

N° B N° B N° B N° B N° B N° B
Control | 10.00 34.007 | 6.50” 35.007 | 9.50 56.007 | 12.007 | 33.75 8.12 337.50 | 80.44
Alahlor
+ 10.00 42.00 10.00 3.90 9.00" 3.70" 21.00 5.40 12.50 4.32 125.00 102.86
Atrazin
Carbaryl | 10.00 4.10 9.00" 3.40" 13.00 4.30 11.00 4.00 10.75 3.95 107.50 96.34
Average | 10.00 4.30 17.70 4.60 19.00 5.80" 29.30 7.10” 19.00 5.46 190.00 126.98
% 100 95.55 52.06 70.77 54.28 61.05 52.32 59.17 56.30 67.24 56.30 70.37

N B
LSD: 0.05-17.050 0.05-1.325 " statistically significant at 0.05 (positive significant difference)
0.01-25.930 0.01-2.014 ** statistically significant at 0.01 (positive highly significant difference)

severe depressant impact on the number and biomass of the
earthworm Eisenia foetida.

Compared to the control without use of herbicides and pes-
ticides, the number and biomass of earthworms in the variants
with treatment declined either significantly or highly signifi-
cantly.

The obtained results suggest that this species can be used
for bioindication of pollution by herbicides and pesticides ap-
plied in agrotechnology.

Acnowledgment - This work was supported by the Ministry of Science
and Environment Protection (Grant No 143008).

References: — Edwards, A. C. (1989). Impact of herbicides on soil eco-
systems. Crit. Rew. Plant Sci., 8,221-257. — Heimbach, F. (1984). Com-
parasion of laboratory metods using. E. foetida and L. terrestris for the
assessment of hazard of chemicals to earthworms, J. Plant Diseases
Protectation 92 (2), 186-193. — Hague, A., and, W. Ebing (1983). Tox-
icity determination of pesticides to cauthmarus in the soil substrate.
Pflanzenkrankh. Pflanzenzucht. 90, 395-408. — Karaman, S. , Ognjan-
ovi¢, R. , Stojanovi¢, M., and D. Grujici¢ (1995). Effect of nine pesti-

cides on namber and biomass content of species Eisenia foetida (Savi-
gny 1826) in laboratory conditions. /4th Conferense of Chemists and
Technologists of Macedonia, Abstracts of Papers, p. 10. —Karaman, S.,
Ognjanovi¢, R., Stojanovi¢, M., and T. Nikoli¢ (1995). Effects of nine
pesticides on number and biomass of the species Dendrobaena veneta
(Rosa, 1826). 14th Conference of Chemists and Technologists of Mace-
donia, Abstracts of papers, p. 11. — Lann, A., and H. Aspok (1962). Zur
Wirkung von Sevin out Regen wurmen. Anz. Schadling. 35, 180-182. —
Ognjanovi¢, R., Karaman, S., Stojanovi¢ M., and T. Nikoli¢ (1996).
Pesticide effects on the species Dendrobaena veneta (Rosa, 1886).
Megadrilogica, 6, 83-86. — Stenersen, J. A., Bilman, P., and A., Varda-
nis (1973). Carbofuran its toxicity to and metabolism by earthworms (L.
terrestris). J. Agric. Food Chem. 21, 166-171. — Stojanovi¢, M , Kara-
man, S., and Ognjanovic¢, R. (1993). Uticaj antropogenog faktora na di-
namiku i razvoj lumbricida u okolini Kragujevca, SMIS 93, Zbornik ra-
dova, 61. — Stojanovi¢, S. , Karaman, S. and Ognjanovi¢ R. (1993). Uti-
caj nekih pesticida na brojnost i biomasu tri vrste kisnih glista. SMIS 93,
Zbornik radova i rezimea, 62. — Stojanovi¢, M., and S. Karaman
(1993). Uticaj antropogenog faktora na dinamiku i razvoj lumbricida u
okolini Kragujevca, Zbornik radova Prirodno-matematickog fakulteta,
14, 73-79. — Stringer, A., and M. A. Wright (1976). The toxicity of ben-
omile and some related subtituted benzimidazoles to the earthworm L.
terrestris. Pestic. Sci. 7, 459-464.



