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Abstract

The herbicides are chemical substances used toogidbe dark weeds in agriculture (they represedfto/of pesticides)
in water, in the embankments of the railway limethie industrial areas and they are used in smiadbants in forest, in
wild habitats and in meadows.

Pendigan 330 EC is a herbicide from the group ofitties which has the aspect of a clear, homogenitesble,

yellow-brown liquid with a specific smell (aromatiesed to combat the annual monocotyledonous dasds and
some annual dycotiledonous dark weeds from théosuerf corn and vegetable crops (Matolcsy et é@338).

In this study we analysed the effects of the cdret@ms of the Pendigan 330 EC (0,002 ml Pendigan B3d water,

0,004 ml Pendigan 330 EC/I water, 0,008 ml Pendigah B3/l water) herbicide over some physiological aedi of
Prussian carp (Carassius gibeliloch, 1783.

The inhibitor action of the herbicide Pendigan 330 B@nifested for the duration of the experimentsr ik

physiological studied indices (oxygen consumptiespiratory rate, number of erythrocytes), the ¢ogifect being
worse in the case of the experimental variatioraized at room temperature 18-20°C compared toeheslized at
the temperature 6-8°C.

Keywords: number of erythrocytes, oxygen consumpflendigan 330 EC, Prussian carp, respiratory rate.

1. INTRODUCTION

The losses made worldwide by the different danggorganisms rises yearly at 35% of crops,
which corresponds to 100 milliard dollars (Jants@@i03). From these losses, the insects take
13,8% back of them, the mushrooms take 11,6% badkte dark weeds take 9,5% back and other
organisms take 0,1%. These casualties vary inrdifiteareas of the world under the climatic
conditions and under many other ecological factdéstschi, 2003).

The herbicides are chemical substances used tmgelseé dark weeds in agriculture (they represent
70% of pesticides) in water, in the embankmentshefrailway lines, in the industrial areas and
they are used in small amounts in forests, in Wéditats and in meadows (Matolcsy et al., 1988).
Pendigan 330 EC is a herbicide from the group ofuidines which has the aspect of a clear,
homogenous, flexible and yellow-brown liquid wittspecific smell (aromatic) used to combat the
annual monocotyledonous dark weeds and some aryeattiledonous dark weeds from the
sunflower, corn and vegetable crops (Matolcsy .¢t18I88).
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The excessive use of this herbicide proves itgelie harmful not only for the targeted plants, but
also for many species of algae, crustacean andDishitrov et. al., 2006 ).

The active substance of the herbicide is pendiniatB80g/I.

Dimitrov et al. (2006) showed an induction of theeaations of the chromosomes and of the
micronuclei in the cells of the bone marrow at thiee treated with pendimethalin. Pendigan 330
EC belongs to the fourth class of toxicity; The BQ values after 96 hours are: 3,189 mg/kg at
mice, 1,421 mg/kg at wild ducks, more than 5000 kmgt rats, 0,138 mg/l atOncorhynchus
mykiss 0,28 mg/l atDaphnia magnaat rainbow trout and catfish were 0,138 mgétew,
respectively 0,418 mg/l (EXTOXNET, 2013).

2.MATERIALSAND METHODS

In all the experimental variants was used as t@stals Prussian carp.

The experiments were realized at two thermic levatishe temperature between 6-8°C in the case
of the variants kept in the refrigerators and retipely 18 - 20°C in case of the variants keptadt |
temperature. The acclimatisation of fish at labgerature was realized during 14 days in glass
aquariums with 100 | storage capacity under theditmns of the natural photointervals. The fish
wasn’t fed during the experiments, avoiding in tisy the intervention of the food factor (Hoar,
1942).

The lots fulfilled the necessary criteria (mortaliinder 5% in the first week and without mortality
in the second week of acclimatisation), being sthare experimental variants (10 specimens
/experimental lot).

The concentration of Pendigan 330 EC used we@®20ml Pendigan 330 EC/ | water, 0,004 ml
Pendigan 330 EC/ | water, 0,008 ml Pendigan 330I &@fer.

The determination of the oxygen consumption waszesh through the method of confined space
known also as the method of the closed respiratoym or Winkler method; to do the
determinations, the fish is obliged to breath Imméted water volume (Pigoand Nistisescu, 1988).
These determinations were realized at intervaio#8, 72, 96, 168 and 336 hours.

The determination of the respiratory rate was zedliduring the maintenance of the fish to realize
the method of Winkler, were performed successiverdanations of this index with the help of a
timer until three close values were obtained (thghmetic mean of thise representing the
respiratory rate at that moment). The determinatibthis rate was realized at intervals of 24, 48,
72, 96, 168 and 336 hours.

Through the determination of the oxygen consump#od of the respiratory frequency of the fish
kept in sublethal doses of toxic substances rebgltconcentrations at which start respiratory
modifications to appear.

The determination of the erythrocytes was done thiéhhelp of a calculating room Thoma through
the method described by Pscand Nistasescu (1988), of blood collected from the caudairar

The number of erythrocytes was determined afteniseks of toxicity exposure.

The nuclear erythrocytes of fish can be consideeatl nuclear biosensors for the ecotoxicological
study of the complex pollutant mixtures, but also aternative system for the ecological
monitorisation of the aquatic medium, in a perfe@tmony and in accordance with the legislation
in force (Bratosin et al., 2004).

Depending on the physiological conditions, the namif erythrocytes vary: it grows before the
breeding period, it grows again through regenemagiod drops in autumn only to be again high in
the winter. The fish which lives in the bottom ochter has more hemoglobin than the pelagic one.
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The quantity of hemoglobin modifies during the yélre fish acclimated in waters poor in oxygen
has a low number of erythrocytes{cea, 1969).

3. RESULTSAND DISCUSSIONS

At the changing of the medium temperature, the nigj@f the physiological processes of the
poikilothermic organisms modifies. Generally, théerof the physiological processes increases with
the temperature heat, until maximum, afterwardgetreases more rapidly or more slowly (Precht
etal., 1973).

In this study we analyzed the concentrations effetithe Pendigan 330 EC herbicide under some
physiological indices of Prussian carps at two rtierlevels. The tested concentrations were
established after the prior realization of the swalvtests and after the consultation of scientific
literature.

The oxygen consumption is a physiological indexyvauch used to determine the stress level of
the fish. This suffers significant modificationsdontact with the Pendigan 330 EC herbicide in all
the concentrations that were used.

Pendigan 330 EC produces significant modificatiohshe oxygen consumption at both thermic
levels, the effect of the herbicide being moressteel at the variants realized at the temperature of
18 - 20°C.

The decrease of the energetic metabolism can le edplained through the haematological
modifications appeared as a result of the herbiad®n.

Ahmad et al. (1995), reported significant reductiari the hemoglobin at the trout exposed to a
sublethal dose of mancozeb, which led to the dser@& the oxygen quantity which reaches the
human tissues and to the drop of energy productbnanimals. The alternatives of this
physiological index at the carp exposed to theoactif Pendigan 330 EC herbicide in different
concentrations at two thermic levels are preseimtéae first figure.
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Figure 1.The variation of the oxygen consumption at the Prussian carps exposed to the action of Pendigan 330 EC

herbicidein different concentrations at two thermic levels
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Concerning the dynamic of the respiratory rate apgeynificant differences in both experimental
variants, both at warm and at cold. The evolutibthe rspiratory rate should be associated with the
evolution of the energetic metabolism presentefigure 1, the respiratory function being affected
most likely due to the lesions which appear at thal level.

The respiratory modifications are good indicesh® ainimal’'s health, being related to the stress
produced by factors as: the temperature, the sglithe starving and the degree of pollution
(Cebrian et al., 1992).

The variation of the respiratory rate at the caqposed to the action of Pendigan 330 EC herbicide
in different concentrations at two thermic levelpresented in figure 2.
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Figure 2. Thevariation of the respiratory rate at the Prussian carps exposed to the action of the Pendigan 330 EC
herbicidein different concentrations at two thermic levels.

In figure 3 are represented the medium valuesettigthrocytes number at Prussian carps exposed
to the action of Pendigan 330 EC herbicide in twiteent concentrations at two thermic levels,
after two weeks after the experiments installation.

Significant modifications were registered at theerhatological indices level, the herbicide
Pendigan 330 EC being responsible of anemia ingjalicharacterized through the drop of
erythrocytes.

The red-pink color of the gills became red-whited at the concentration of 0.008 ml/l the gillstlos
totally the red color, observing plenty mucus sgons.

The drop of erythrocyte number at the fish expdsetthe low temperatures was reported by many
researchers (Frankel et al., 1966; De Wilde andsktomy 1967; Houston and De Wilde, 1968;
Huggurgs and De Wilde, 1969; Cameron, 1970 — &teBrecht et al., 1973).

Gabriel et al., mention that the drop of the emytyte number was can be the result of the
imbalance between the haematoforming processenatig ihemolysis processes due to the toxicity
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action, expressing through a decrease of erytheosyhthesis or through a intensification of
hemolysis.
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Figure 3. The number of red blood cells for the Prussian carps (Carassius gibelio Bloch, 1782) 14 days after the
exposure at different concentrations at two temperature levels

4. CONCLUSIONS

Excepting the first concentration, which correspdéoda quantity of Pendigan 330 EC of 0,002
ml/l, the herbicide modified significantly all thevestigated physiological parameters.

In all the experimental variants was determinednduibitor effect of the oxygen consumption, in
the first 24 hours, the percentage-wise drops beioge stressed at room temperature.

The effect of Pendigan 330 EC herbicide is inhibawer the respiratory rate of Prussian carps at
both thermic levels, the decrease of this physiokigndex is maximum after 14 days of contact
with the herbicide in a concentration of 0,008 ml/|

The medium number of erythrocytes register dropgerat4 days from the fish immersion in
different herbicide concentrations both at thyaargts at room temperature as at the cold ones.
The anemia installed at the Prussian carps expost@ herbicide Pendigan 330 EC may exist due
to the hypoxia induced through the gill damage abee the red-pink color of the gills became red-
white, and at the concentration of 0,008 ml/l gjiés lost totally the red color, observing plenty
mucus secretions.
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