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Abstract: Earthworms are the soil dwelling invertebrates, which have great agricultural importance, they influence the soil structure
by ingestion, which leads to the breakdown of organic matter and its ejection as a surface or subsurface cast. The 3545DQ effect of the
chemicals on earthworms depends on the used substance, but regardless the substance nature, it must be considered in the ecological
risk assessment both the direct and the indirect effects of it on soil life. The effect of selected pesticides on the earthworm E. fetida its
survival and reproduction are estimated in this research. Some parameters such as changes in the density, mortality, biomass, hampered
life activity and the number of laid cocoons and hatching are evaluated. Selected pesticides contained the following active chemical
compounds: the type of pesticides used is Glyphosate (Round - up) (herbicide), Chlorpyrifos (Salute) (insecticide). We found that,
earthworms responded to soil pesticides in different ways. Round - up caused were greater than that of control mean body weight and
Salute similar that of control mean whereas, The Ru seems to have greater impact on the juvenile production whereas, Sal has low
effect on the juvenile production. This work will be helpful for future evolution of soil ecological.
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1. Introduction biogeochemical cycles, nutrient cycle, waste degradation,

An important factor in boosting agricultural sustainability is
soil biodiversity. According to [1]. Soil organisms are
incredibly diverse and enable the best possible use of the
resources found in the varied habitats at different resolution
levels. Pesticide residue prevalence in environmental
matrices is always a problem for the environment, even
though organic farming is becoming more and more
popular. Synthetic pesticides are still applied in agriculture
and for sanitation reasons [2]. By transforming organic
waste and biodegradable material into nutrient - rich
vermicast, earthworms play a significant role in the growth
and upkeep of the soil's nutritional value [3]. [4] refer to
them as ecological engineers as well. Earthworms constitute
a larger portion (>80%) of the biomass of terrestrial
invertebrates and are important for organising and
improving soil nutrients. Because they function as useful
bioindicators of chemical pollution of the soil in terrestrial
ecosystems, earthworms therefore offer an early warning of
decline in soil quality [5] [6]. Earthworms became one of
the basic ecotoxicological study objects to evaluate.
environmental changes [7] focussed particularly on various
herbicides which are now inseparable part of agricultural
production [8] [9].

Earthworms are important organisms in soil communities
and are known for sustaining the life of the soil. They are
used as a model organism in environmental risk assessment
of chemicals and soil toxicology. Soil provides physical and
nutritive support to agriculture system by regulating

organic matter degradation etc.

The soil environment contains many organisms from
different trophic levels that may be all exposed even if only
a few members of the soil food web are exposed. If the
contaminated organisms belong to the lower trophic levels,
the probability of a widespread contamination and the
possibility of bioaccumulation and biomagnification of the
contaminants along the food chain are even higher because
they are food for several other organisms in the web, acting
as a route to contaminants transference [10]. Earthworms
are one of these groups of animals that belong to the very
complex soil food web. They may be exposed to pesticide
residues that are directly applied or reach the soil, either
because this is their main source of food or because the
contaminants may be absorbed by their body surface [11]
[12]. Due to their ecological relevance, earthworms have
been used as bioindicators and, as they are also biosensors
of sublethal concentrations, they could serve as a warning
sign for the early effects of soil contamination [11].

The pesticides used in agriculture land cause morphological,
behavioral and physiological changes in reproductive,
nervous, respiratory and osmoregulatory organs of many
soil organisms and contaminate the soil which exerts a
harmful impact on various invertebrates [13] [14] [15].
Depending upon the chemical nature of pesticides and soil
properties organs undergo a series of chemical pathways,
transport, adsorption and desorption processes [16] [17].
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Earthworms are vulnerable to such chemicals and therefore
act as model organisms in the evaluation of the impact of
the pesticides [18]. These are a vital component of soil
biomass and act as an important indicator of total soil
metabolism as well as soil pollution and toxicity [19] [20].
In fact, several earthworm species have been used as bio -
indicators [21] and hence these are used in the evaluation of
chemical environmental [22]

The pesticide effect on earthworms depends on the used
chemical substance. Generally, herbicides manifest low
toxicity on earthworms, but indirectly can produce the
reduction of the populations by decreasing the organic
matter input and weed coverage. The fungicides and
fumigants are very toxic substances for earthworms [23]
[24] [[25]. The methods used for pesticide application could
have various effects on the ecological groups of Scientific
literature addressing the influence of pesticides on the
growth and reproduction of earthworm is reviewed.
Earthworms are considered as important bioindicators of
chemical toxicity in the soil ecosystem. Studies on this
aspect are important because earthworms are the common
prey of many terrestrial vertebrate species such as birds and
small mammals, and thus they play a key role in the
biomagnification process of several soil pollutants. Majority
of the studies have used mortality as an endpoint rather than
subtler endpoints such as reproductive output. It is now
emphasized that, whereas higher concentrations of a
pollutant can easily be assessed with the acute (mortality)
test, contaminated soils with lower (sublethal) pollutant
concentrations require more sensitive test methods such as
reproduction test in their risk assessment. [26].

2. Materials and Methods

2.1. The Test Organism

The earthworm Eisenia fetida was chosen for this
experimental work, because of their important contribution
for their role in soil components, both soil structure and
functions as well as their use as biological indicators in
toxicity.

Eisenia fetida was obtained from a stock culture that
maintained in the zoology department lab of the faculty of
science for more than five years on an artificial universal
pot ground soil (Egmond, spain,) which contains all
required nutrients along with enough organic matter for
earthworm growth, and PH of 5 - 6.5 and EC of 0.8 -
1.5mm Sh/cm. This soil is the guidelines for testing set by
the Organization for Econmic Coorperation and
development (OECD, 1984).

2.2. The Pesticides

Two different pesticides were chosen for the experiment
including an OP insecticide Salute, the herbicide Round up
all are well known for their wide use in Benghazi open
agroecosystem against different insect, weeds and plant
pathogens, (fungal diseases).

2.2.1. Chlorpyrifos (formulation Salute)
The insecticide salute is an organophosphours consisting of

two compounds used at 0.05ml/Kg soil.
1) Chlorpyrifos acting against insects, Nematods and mites.
2) Dimethoate mostly works against insects.

Is a contact and systemic organophosphours insecticide and
acaricides effective against a large number of insect pests of
different crops.

The compound is a potent cholinesterase inhibitor in both
vertebrates and invertebrate even at slightly high dose [27].

2.2.2. Glyphosate (formulation Round up)
Glyphosate (Round - up) herbicide is a non selective and
systemic against broad leaf weeds used at 0.5ml/Kg.

A non - residual phosphonic acid herbicide effective
againest both annual and perennial weeds in and around
several crops. This compound is widely used for several
years in most agroecosystems of Benghazi as well as many
other regions of Libyan farms.

The compound can irritate eyes and skin if it come in direct
contact, otherwise it is safe when used as recommended for
each weed [27].

2.3. Worm Rearing

The worms were reared in medium size plastic containers
approximately 41cm long, 35cm wide and 20cm deep
heaving approximately 15 - 17cm of the sieved artificial soil
which moistured up to 65 - 70% water holding capacity,
frequent barley flour was added to the soil surface as food
supplement.

All rearing containers were held under the laboratory
conditions where, both temperature and humidity were
monitored but not controlled. However, their range were
about 18 - 22+ 2C° and 60+5 RH during the experiment.

Containers monitor of the culture indicated that the worms
were growing and breeding normally and no mortality was
observed.

2.4 The Experiment

The experiment was based on finding the possible
interaction of the insecticide Salute, the herbicide Round -
up when they come together in the soil habitat of the
earthworm.

Consequently — one concentration of each pesticide was
chosen on the bases of the used field use with the
consideration of the remaining deposit of the pesticide and
the limited free space of the treated worms.

Three replicats were set for each pesticide as well as for
separately three replicates of same soil quantity at 400ml of
H,o and without pesticide were designed as control
(Tablel).
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Table 1: Pesticides treatments in the earthworms Eisenia
fetida pesticide ml/liter and 8 worms per replicate.

Treatment ml/Liter R1 R2 R3
Salute 0.05 8 8 8

Round up 0.5 8 8 8
Control 8 8 8

The pesticides were original field use Emulsifiable
concentration (EC) formulation obtained from a known
farmer at Benghazi.

2.5 Data Collection and Statistical Analysis

After the end of the test duration data of both period 4 and 8
weeks were collected sorted and subjected to statistical
analysis.

All statistical analysis were done by SPSS software
package, where two way analysis of variance for mean
separation of the different treatments.

3. Results

3.1 Body weight of treated adult worms

After eight weeks of the worm exposure to the pesticide
Table 2 and Fig 1 showed the impact of the insecticide
salute and Round up on the worm body weight significant
differences (F=6.19, P<0.05) were reported between the
different pesticides treatments as compared to that of
control worm body weight. As can be seen in Table (1), this
results indicated that Salute8.7£1.69 and Control8.5+2.65
respeclively came close whereas, with mean of Round up
mean 0f9.7£2.22 were greater than that of control mean
8.54+2.6.

Table 2: The mean = SD in grams of E. fetida body weight
exposed to Pesticide treated soils after eight weeks of

exposure
Weight Mean +SD
Control 8.5+2.65
Sal 8.7+1.69
Ru 9.742.22
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Figure 1: The mean = SD in grams of E. fetida body weight
exposed to Pesticide treated soils after eight weeks of
exposure.

The Meanst SD value of juveniles produced from Sal and
Ru treated worms reveled significant difference (F=29.809,
P< 0.05) (Tablel3 - Figl3) Although Sal is considered
insecticides, however, revealed the highest mean
number450+£192.5 followed by control with 436. +54.83,
whereas, the least mean value was that of Ru alone with

133.3+£89.04

The Ru seems to have greater impact on the juvenile
production whereas, Sal has low effect on the juvenile
production.

Table 3: The mean = SD of juveniles number in grams of E.
fetida exposed to Pesticide treated soils after eight weeks of

exposure
Juveniles Mean +SD
Control 436+54.83
Sal 450+192.5
Ru 133+89.04
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Figure 2: The mean = SD of juveniles number in grams of
E. fetida exposed to Pesticide treated soils after eight weeks
of exposure.

4. Discussion

The present study focused on the toxicity of two pesticides
the insecticide Salute, the herbicide Round up on the growth
and reproduction of the earthworm species Eisenia fetida
under Lab conditions.

Earthworms ingest organic matter of the soil particle and
excrete this in the form of casts, which get deposited on the
soil surface and this cast acts as a natural fertiliser for the
soil and boosts the soil fertility. Loss of fertility is directly
proportional to stable aggregate formed by earthworms.
Heavy metallic factor present in the soil directly affects the
various physiological activities of E. fetida.

Application of pesticides in agriculture is a major danger to
wildlife and ecosystems, which has led to growing concern
in the world due to the indiscriminate use of these chemicals
[28] [29]. Furthermore, Pesticides, even when used in small
quantities, their multiplicity their toxicity and persistence
have an adverse effect on the ecological systems [30].

Negative impact of pesticide on earthworm growth has been
reported by various researchers [31] suggested that growth
can be regarded as sensitive parameters to evaluate the
toxicity of acetochlor on earthworms.

Several workers have assessed and found that chlorpyrifos
had an adverse effect on growth in earthworm exposed to 5
mg/kg chlorpyrifos after eight weeks whereas, some studies
have shown that growth of earthworms appeared to be more
severely affected at juvenile stage than at adult stage. [24]
[32].
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The observation in the present study agrees with the finding
of the [33] and with the work of [34] who reported that E.
fetida exposed to different concentrations in soil tented to
lose more weight than those in control.

This result slightly contradicted with the finding of [35]
who reported juvenile reduction with Salute and Round up
and an increasing number with the fungicide Rubajan.

In the present study, insignificant reduction in E. fetida was
observed when the Op - salute was used at sublethal dose.
However, [12] has reported that a reductions in growth of
earthworm were observed in several carbmate and
organophosphate insecticides.

Reduction in growth of earthworm by sub - lethal doses of
insecticides has also been observed in Eisenia fetida [12]
exposed to several carbamate and organophosphate
insecticides.

[35] has reported that the insecticide salute, the herbicide
Round up and the fungicide Rubigan has proven negative
effect on the earthworm E. fetida and A. caliginose in terms
of growth rate and reproduction potential and concluded
that these two worms can be endorsed as biomonitrs for
chemical pollutants.

The observed reduction in the worm weight can be
attributed to the worm avoidance of feeding on the treated
diet and this confirm the finding of [36] [37] who added that
the earthworm E. andrei can be used to measure soil
pollutant due to avoidance response.

5. Conclusion

Based on the observations of the present study and previous
studies, it can be concluded that the growth and
reproductive parameters of earthworms exposed to
pesticides seem to be useful bioindicators of soil pollution.
The result has also showen that pesticides Salut and
Roundup all have negative impact when used as sub lethal
concentrations  pronounced effect on growth and
reproduction. Further study is highly recommended for the
field assessment of soil fauna including earthworms which
is considered bioindicatores of chemical toxicity and other
pollutants Research should be extended to ecologically
relevant species of earthworms, and also to other soil fauna
to get a comprehensive knowledge on the malfunction in the
soil biological processes due to pesticide pollution.
Numerous studies indicate negative impact of pesticides on
earthworm growth and reproduction. So, there is a need to
acquire more knowledge on the chemical nature, mode of
action, and means of degradation of pesticides in soil.
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