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Abstract

The aim  of the study was to investigate effect of Agri Fos 400 (400 g/ L Mono and di-potassium phosphanate) 
which is a fungicide widely used on tomatoes grown in greenhouse on pollen structure of tomato (Lycopersicon 
esculentum Mill.). The fungicid e was applied to tomatoes at recommended dosage (400 mL/ 100 L tap water) by 
the manufacturin g company . Measurements of pollen width-leng th, pore-crevice width-length and exine-intine layer 
thicknesses were made using a micrometric ocular . A reduction was observed in the values of fungicide group except 
for intine layer thickness when compared to the control. On the other hand, the fungicide caused changes on the sur -
face layer of pollen. Papillae seen on the surface layer of pollen was damaged in the fungicide group. 
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INTRODUCTION

Pesticides applied at excessive dosages ignorantly caused 
many problems. Application of excessive dosages of pesticides 
bring on utmost residue problems which damage human and 
animal health. Besides pesticides used ignorantly pollute nature 
and result in that there is a decrease in sensitivity of organism 
against these chemicals [1].

Pesticide applications that are made against pests seen in 
agricultural areas have harmful effects on pollens of agricultu-
ral plants too.

It was reported that fungicides have detrimental effects on 
pollen germination [2; 3] and pollen tube growth [4, 5].

It was stated that morphological structures not seen in the 
control group were observed in tomato plants applied with 40 
g/ 100 L dosage of Chorus 50 WG (50 % Cyprodinil) fungicide 
[6].

Besides Captan and various other fungicides which belong 
to the family Phthalamide have reduced pollen viability in 
many apple cultures [7].

Moreover a lot of insecticides have caused chromosomal 
anomalies in mitotic and meiotic systems [8]. 

It was reported that pollen fertility was reduced in Pteroc-
heata paniculata, Podotheca gnaphalioides and Hyalosperma 
cotula applied with Phosphite fungicide [9].

The scope of present study covers pesticide applications 
that are frequently made against diseases and pests seen in agri-
cultural areas. In the study the effects of the Agri Fos 400 fun-
gicide at recommended dosage were investigated on the pollens 
of tomato plants.  

MATERIALS AND METHODS 

The study material selected was comprised of the tomato 
(Lycopersicon esculentum Mill.) plant obtained from M-38 
F1 type domestic seeds. Agri Fos 400 (400 g/ L Mono and 
Di-Potassium Phosphanate) which is a fungiside used against 
Phytophtora infestans in tomato was applied. 

A total of two groups one control and one application group 
for fungicide were formed for the study. The control group was 
not treated with any chemicals. As for the application group, 
application was made at dosage recommended (400 mL/ 100 L 
water) by the manufacturer. 

Work for obtaining the tomato flowers to be used for de-
termining the effects of fungicide on tomato pollens was con-
ducted at 970 m2 – greenhouse in the village of Karaçulha in 
Fethiye. 152 healty seedlings were grown from M-38 F1 type 
domestic tomato seeds. 76 healty seedlings were used for each 
group. A total of 4 applications were made on 10-day intervals.

The treatment was made using a sprayer between 7:00-9:00 
hours in the morning. Flower samples for the pollen analyses 
were randomly collected between 10:30-11:30 in the morning 
starting from the day after the treatment until the day of the next 
teratment and then fixed in Karnoy fluid (3 parts 96 % ethyl 
alcohol; 1 part glacier acetic acid). After that the anthers were 
taken from ripe floral buds with the help of a dissection needle 
and they were placed on a slide containing glycerine-gelatin 
with liquid safranine [10].
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A total of 100 pollens from each group were used for the 
measurements of equatorial-polar length/width, exine-intine 
thickness in equatorial view, pore length/width, colpus length/
width in polar view. These were made with the help of a mic-
rometric ocular on a 100-Prior microscope. Pollens in the cont-
rol and the application group were photographed using a JEOL 
JSM-6060 Scanning Electron Microscope [11].

Statistical analyses of the values releated to all the measu-
rements in the study were made on a SPSS 11.0 for Windows 
statistical program and Multiple Range Tukey Test was used 
for variance analyses [12]. The difference between “a” and the 
control group, “b” and the 400 mL/ 100 L Agri Fos 400 group 
is statistically significant (p<0.05).

RESULTS AND DISCUSSIONS

It was determined that 400 mL/ 100 L dosage of the Agri 
Fos 400 fungicide caused some changes on the surface structure 
of tomato pollen.

An examination of the effects of the fungicide used in the 
present study on the width-length measurements of pollens 
seen equatorial and polar view showed that the values obtained 
in the application group were lower than those in the control 
group (Table 1). When results of width-length measurements 
related to pores and cracks of pollens seen in polar view are 
examined the values mentioned are again lower in the applica-

tion group (Table 2). 
When the results are to be evaluated as regards the exine-

intine layer thicknesses of the pollen seen in equatorial view, it 
can be seen that exine layer thickness decreased as compared to 
the control, but intine one increased (Table 3).

 On the other hand in the present study, it was found that 
the fungicide resulted in changes on the surface layer of the 
tomato pollen.

It was determined that papillae  seen on the surface layer of 
the pollen in the control group was damaged in the fungicide 
group (Fig. 1, 2).

Although many studies have been carried out on the effects 
of fungicides on pollen germination and pollen tube growth, 
there are very few studies on the effects of fungicides on pollen 
structure.

It was demonstrated that fungicide applications caused 
problems in the development of pollen [13]. 

In pollens treated with fungicides under in vitro conditions, 
pollen germination often decreased and deformation and cracks 
occur in pollen tubes [14].

In another study investigating the effects of fungicides on 
the stigma morphology of the almond tree (Prunus dulcis), stig-
ma surface treated with Ipradione and Cyprodinil fungicides 
was examined under an electron microscope 4 and 24 hours 
after the application. It was emphasized that the fungicides led 
to harmful effects on the morphology of the stigma and stigma-
tic papillae were also harmed in treatments with the fungicides 
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Table 1. Length-Width measurements of pollens in equatorial and polar view (µ).

Treatment

Equatorial view Polar view

Width (µ) Length (µ) Width (µ) Length (µ)
        

       Control                          21.916 ± 0.230 b                          22.583 ± 0.145  b                           21.000 ± 0.227 b  22.333 ± 
  

 

     Agri Fos 400                    20.375 ± 0.148 a                         21.125 ± 0.218 a                 19.916 ± 0.231 a                   19.958 ± 0.203 a

 
     400 mL/ 100 L

Table 2. Measurements of pores and colpi in polar view (µ).

         Treatment

Polar view

Pore width (µ) Pore length (µ) Colpus width (µ) Crevice length (µ)
                         Control                         7.541 ± 0.111 b                           7.833 ± 0.157  b                                 5.500 ± 0.372 b                 20.333 ± 0.198 b

      

        

          Agri Fos 400                   6.683 ± 0.241 a                  7.125 ± 0.181 a                      2.641 ± 0.097 a                 17.250 ± 0.277 a

        400 mL/ 100 L

Table 3. Exine-intine measurements of the pollens (µ).

        Treatment

Equatorial view

Exine (µ) Intine (µ)
                  
             Control                                                     2.316 ± 0.044 b                                                                 1.266 ± 0.053 b

               

            Agri Fos 400                                               1.716 ± 0.073 a                                                     1.386 ± 0.010 a  
           400 mL/ 100 L

0.166 b
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[15].
It was reported that changes in pollen shapes were occured 

in tomato plant treated with Mythos SC 300 (300 g/ L Pyrimet-
hanil) and in the same study increasing number of abnormal 
pollen shape was observed [16].

It was reported that equatorial and polar width-length of 
pollens, as well as pore-crevice width-length seen in polar view 
were decreased in the Switch 62.5 WG (37.5 % Cyprodinil + 25 
% Fludioxonil) fungicide group at the dosages of 60 g and 120 
g/ 100 L as compared to the control [17]. On the other hand, in 
the same study it was determined that the values of exine-intine 
layer thicknesses of pollen seen in equatorial view decreased in 
the application groups treated with 125 mL and 250 mL/ 100 L 
dosages of Mythos SC 300 fungicide according to the control.

Width-length measurements of pollens, pore-crevice width-
length and exine-intine layer thicknesses decreased in tomato 
plants applied with 40 g, 80 g and 120 g/ 100 L water dosages 
of Chorus 50 WG (50 % Cyprodinil) according to the control  
[18].

The results of the studies above are in agreement with the 
results of the present study.

In the present study, it was determined that 400 mL/ 100 
L water dosage of Agri Fos 400 fungicide caused important 
changes in pollen structure of tomato plant. The values except 
for intine layer thickness decreased in the application group ac-
cording to the control. Besides 400 mL/ 100 L dosage of the 
fungicide gave rise to changes on the surface layer of the pol-
len. Papillae observed on the surface layer of the pollen were 

Figure 1. SEM photographs of pollens in the control group. a) General appearance of pollen. b) Papillae seen on the surface 
layer of pollen.

Figure 2. SEM photographs of pollens in the fungicide group. a) General appearance of pollen treated with 400 mL/ 100 L 
dosage of  Agri Fos 400 group. b) Papillae seen on the surface layer of pollen was damaged in the fungicide group.
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damaged in the fungicide group. 
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