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Abstract

Effects of Mythos SC 300 (300 g/l pyrimethanil), a fungicide on tomato plants were studied by
observation of pollen meiosis. The fungicide was applied at double the recommended dosage (250 mi/100 |
tap water). The anthers of flower bud fixed in Carnoy's fluid were stained with 2% aceto-orcein. The
fungicide caused various anomalies in pollen meiosis, decrease in pollen yield and consequently influenced
future seed formation.

Application of excessive dosages of pesticides brings on utmost residue problems which
affect human and anima health. Pesticides used ignorantly pollute nature and could result a
decrease in sensitivity of organisms against these chemicals (Durmusoglu 2002).

Pesticides used in excessive dosages may give rise to abnormal chromosome beheviour such
as formation of micronuclei, chromosome bridges and polyploidy in different plant species (Tosun
et al. 2001, Fairbanks et al. 2002).

This study aims to investigate effects of overdose application of Mythos SC 300, a fungicide
intensively used in greenhouse conditions in Turkey against grey mould (Botrytis cinerea), on
pollen meiosis of tomato.

This work was carried out in Plant Protection Greenhouse, Faculty of Agriculture, Ege
University. Healthy tomato seedlings were obtained from M-19 F, type domestic seeds. Mythos
SC 300 [300 g/l pyrimethanil (N-(4,6-dimethylpyrimidin-2-yl) aniline)], a fungicide used in the
trial was sprayed on tomato seedlings grown in pots. The fungicide was applied at 250 mi/100 |
tap water, at double the recommended dosage, five times at ten-day intervals. Specimens randomly
collected from different plants were fixed in Carnoy's fluid. Anthers were stained with 2 % aceto-
orcein before being squashed (Ostergren and Heneen, 1962).

Cell shapes, cell division patterns, cell sizes and bivalent arrangements of atotal of 100 pollen
mother cells (PMCs) for each group were observed and photographed using a Jena microscope.
Statistical analysis of the values obtained from all the measurements in the study was made on a
SPSS 11.0 for Windows Statistical Program, and the variance analyses were made using the Chi-
square test, a nonparametric test widely utilized in such procedures.

Data of the cell shapes of pollens in the control and the treated plants are given in Table 1.
The number of round pollens in the treatment was lower than the control, whereas the number of
oval and abnormally shaped pollens was higher. These fluctuations in the values were aso found
to be significant as compared to the control group. On the other hand, presence of rectangular-
shaped pollens was not seen in the control but observed after treatment (Figs. 1, 2).

Fungicide applications caused degeneration of developing pollen and also retarded growth of
catkins with detrimental effects on stigma and pollen morphology in the 125 ml/100 dosage of
Mythos SC 300 fungicide (Tort et al. 2005, Prakash et al. 1988, He and Wetzstein 1994, Yi et al.
2002). In this study, it was determined that the fungicide application changed pollen shape
compared to that of control and increased in the number of abnormal pollen shape.
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Effect of Mythos SC 300 fungicide on bivalents in tomato PMCs are shown in Table 2. The
number of distinct bivalents in the treated plants was lower as compared to the control, whereas
the number of univalent ones was higher in the treated plants.

Table 1. Comparison of pollen shapesin control and fungicide applied groups.

Application Cell shape

groups Round Ova Rectangular Abnormal cells
Control 80 19 0 1
Mythos 250 mi/1001 10 49 1 40

These fluctuations in the values were found to be significant as compared to the control. On
the other hand, the number of chromosome abnormalities such as linear,binding and polar
distortion increased in the treated plants as compared to the control. Increase in hinding
chromosome abnormalities was found to be significant (Table 2, Fig. 2). The Tables show that the
differences among control and 250 ml/100 | Mythos group are statistically significant (p < 0.05).

i /.

®

Fig. 1. Different meiotic phases of the control group. A. Metaphase|. B. Telophasel.

Chromosome abnormalities due to application of different pesticides was also reported earlier.
Application of phosphomidon led to linear abnormalities in red pepper (Devadas et al. 1986).
Methamidophos applications were responsible for chromosome abnormalities in the form of
gtickiness in Vicia faba (Amer and Farah 1987). Some pesticides caused chromosome
abnormalities such as polar distortion. Celik and Simer (1996) found polar distortaion by the

Table 2. Arrangement of bivalentsin pollens of control and fungicide applied groups.

Application Bivaentls

groups Distinct Indistinct Linear Binding Polar distortion
Control 84 16 1 1 0
Mythos 250 ml/100 | 45 55 4 40 35

application of some other pesticides. Incensement in chromosome abnormalities was inversely
proportional to the pollen yield. Besides it was stated that there was a relation between pollen
unproductiveness and chromosome damage in pollens (Reddy and Rao 1981).

Results of cell division patterns and cell sizes related to the control and the fungicide
treatment plants are given in Table 3. The number of properly divided and normal-sized cells
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decreased in the treated plants as compared to the control, whereas the numbers of improperly
divided as well aslarge and small sized cellsincreased (Fig. 2).

Table 3. Cdl division patternsand pollens sizesin control and fungicide applied groups.

Application Cell division patterns Cell size

groups Proper Inproper Normal Large Small
Control 99 1 99 1 0
Mythos 250 ml/100 | 82 18 51 43 6

The decrease in normal sized cells in the Mythos SC 300 group, the increase in improperly
divided cells and large cells were found to be significant. Improperly divided, large and small cells
found in this study were also observed in some pesticide applications as well (Amer and Farah
1983, Ajay and Sarbhoy 1987).

Fig. 2. Abnormal meiotic division after Mythos 250 mg/100 | treatment. A. Rectangular cell
shape. B. Abnormal shape. C. Binding, polar diding and small cell. D. Large cell.

From the foregoing discussion it appeared that overdose application (250 mI/100 I) of Mythos
SC 300 fungicide (that intensively used in greenhouse conditions in Turkey), caused different
cytological anomalies on pollen meiosis which affected pollen yield negatively. Therefore, the
recommended dosage for application of these pesticides must be followed.
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