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ABSTRACT 

 
The pyrene is an organic substance with an aromatic policyclic nucleus which comes from oil, oil leaks or coal burning and may 

polute the water, the air and the soil because it isn’t either soluble in water or biodegradable. The research was done with two concentrations 
of pyrene : P1 and P2 in order to see the way in which it influences the germination and the growth of  little plants from the seeds of wheat 
treated with the both  solutions for a period of  24hours  and 48 hours. The results obtained were compared  with the witness sample and the 
work was done on batches of 50 seeds of wheat. 
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Introduction 

 A report done by The European Agency of 
Environment (EAE) published in 2013 indicates the 
fact that many areas from Europe have difficulties 
regarding the concentrations of particles from the 
atmosphere and from the tropospheric ozone, even if 
the European Union (EU) has made some progress 
in what regards the decrease of the pollution from 
the atmosphere which leads to the increase of 
acidification. The increase of the emissions of 
benzo(a)pyrene in Europe (BaP), a carcinogenic 
substance whereupon the population was exposed 
between 2008 – 2010, in a percent of 20-29% from 
the urban population was responsible of the 
increasing  incidence of cancer of the respiratory 
system and leukemia (The CAPITAL magazine). 
 The pyrene is a part of the group of aromatic 
polycyclic hydrocarbons and it comes from the 
chemical industry, blast-furnace cokes, industrial 
burning of oil, coal, wood, natural gas, road 
transports, water and air transports, printing shops, 
the storage of solid discards on the ground, in the 
contaminated sediments from the rivers and water, 
the burning in the open air of the agricultural 
discards (excepting the burning of the stubble). It 
has proved that this has a carcinogen potential (the 
Directive 90/394 the Guide of the European Union –
The Identification and the presence of prior 

dangerous substances, toxic for the aquatic life, it 

produces professional diseases and it is forbidden in 
the cosmetic industry (the Directive 76/768 and 
97/45). 
 It is important to know the way of action of 
this substance not only directly towards the human 
body but also indirectly, affecting our source of 
food. For this reason we set ourselves to study the 
influence of pyrene towards the germination and the 
growth of the little plants of wheat, knowing that the 
wheat is one of the basic cereals used in our food. 
 The wheat (Triticum aestivum) belongs to 
Poaceae Family, Poales Order, Liliidae Subclass, 
Monocotyledoneae Class, Angiospermae 
Subphylum, Spermatophyta Phylum (4). It is the 
most spread from the species from the agricultural 
crops in the world, followed by corn and rice. The 
root is fascicular, the stool is a flexible straw, the 
flowers are forming spikes composed of little spikes. 
Each flower has got three stamens with long 
filaments and big anthers and also a monocular 
ovary, finished with two stigmas. The fruit has got 
the seed adhered on it and forms the caryopsis which 
represents, in fact the wheat grist. They were used as 
a research material. 
 The pyrene is an organic substance with 
polycyclic aromatic nucleus which comes from oil, 
leaks of oil or burning the coal, wood, natural gas, 
transports and can pollute the water, the air and the 
soil, because it isn’t solvable in water and neither 
biodegradable. A long exposure of the population at 
this substance can increase the incidence of 
cardiovascular, respiratory and cancerous diseases, 
the percent of the death caused by different 
cancerous diseases is around 28% (Suplacu from 
Barcau, Cluj county).  
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Material and method 

The purpose of this research is to emphasize 
the effect of differential treatment with two 
concentrations of pyrene towards the germination, 
growth and development of little plants of wheat, 
exposed for a period of 24 hours, respectively 48 
hours. 

In order to realize the investigations, we have 
used wheat caryopsis. The biological material was 
washed in water douche. There were counted 50 
seeds for each sample, including the control sample. 
They were treated during a period of 24 hours with 
different solutions of pyrene, P1 = 0.1mM (mini-
molar) and P2 = 0.3mM (two samples of 50 wheat 
seeds), respectively during a period of 48 hours, 
another two samples of wheat seeds, the only 
difference being the period of exposure. 

All the caryopsis of wheat prepared for this 
research were placed initially in Petri cans, coated 
with filter paper, wet with 5 ml solution of pyrene, 
50 seeds / each can. Finally we have prepared 5 Petri 
cans with 50 seeds each, 4 of them being treated 
with solution of pyrene and 1 being wet with 
distilled water – the control sample. The Petri cans 
were maintained in darkness, in a room-conditioner 
at 21-22oC, in conditions of darkness, for a period of 
24, respectively 48 hours. 

After 24 hours, the caryopsis from 2 Petri 
cans containing different solutions of pyrene were 
transferred in germinators, in which we added 
distilled water. Before putting the caryopsis on 
germinators, these were rinsed with distilled water in 
one douche, using a plastic bolt. In the same way we 
have proceeded with the seeds treated 48 hours with 
the same concentration of pyrene (1, 2). 

Then the germinators were placed in the 
laboratory in conditions of natural light and 23-
24oC, and wetting the biological material was 
realized daily by pulverizing 30 ml distilled water. 

The identification of the germinated seeds / 
each sample was realized after 48 hours from the 
removal of the pyrene solutions. 

After 12 days from the germination of the 
caryopsis, we have realized some biometrical 
measurements regarding: the length of the stool and 
root of each subject (cm), also the weight of the 
stool and root of each subject (gr). The lengths were 
measured using a measuring ruler and the weight 
was determined using an analytical balance. All the 
obtained values were written in labels / each version, 
in order to ease the statistical calculation. After 
measuring, there were calculated: the average of the 
stools and roots / sample, the average of the weight 
of the stools and roots / sample, including the 
control sample. The obtained results were 
represented in charts (1, 2). 

 
Results and discussions 

After 12 days from the insertion of the Petri 
cans containing the wheat caryopsis in the 
germinator in distilled water, there were extracted 
and noticed the degree of their germination, 
including the control sample, which was kept in the 
same condition as the others. From the control 
sample, there were 48 seeds which have germinated 
from 50 possible and from the treated seeds the 
percent is different according to the concentration of 
pyrene solution and the period of exposure (tab. 1). 

 
Table 1 - The percent of germination of wheat seeds 

 
The Seed Sample The number of 

germinated seeds 
The percent of 

germination 

Control Sample 48 96% 

Treated with P1 for 24 ore 27 54% 
Treated with P2 for 24 ore 18 36% 
Treated with  P1 for 48 ore 19 38% 
Treated with P2 for 48 ore 7 14% 

     
 
 As the concentration of the solution of pyrene 
increases, the percent of germination decreases, this 
being influenced also by the period of exposure: 24 
or 48 hours. Also the length of the stool, the root, the 
apparition of secondary roots, the weight of the stool 
and root were influenced by the concentration of 
pyrene and the period of exposure.  

 In the tab. 2 there are presented the 
biometrical results for the control sample, obtaining 
the following averages: the length of the stool=103 

mm, the length of the root=94 mm, the number of 

pieces of root/subject=4, the weight of the 

stool=0.08 g and the weight of the root=0.07g. 
These data will be compared with the averages from 
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the seeds treated with pyrene P1 and P2, for 24 and 
48 hours. Also, the averages from the control sample 

prove that vigorous little plants were obtained. 

 
Table 2 - The results of the biometrical measurements for the control sample 

No. 
plant 

Root Stool 
Length 
(mm) 

No. 
pieces 

Weight 
(grams) 

Length 
(mm) 

Weight 
(grams) 

1. 78 5 0,0351 70 0,0386 
2. 89 5 0,0826 110 0,0706 
3. 95 5 0,0798 130 0,094 
4. 114 5 0,0614 128 0,0677 
5. 74 3 0,073 100 0,073 
6. 62 7 0,0741 110 0,065 
7. 98 5 0,0652 114 0,072 
8. 84 5 0,0765 77 0,0601 
9. 122 5 0,094 135 0,0876 

10. 113 4 0,0752 129 0,0834 
11. 76 5 0,0906 125 0,0908 
12. 97 3 0,0532 119 0,0769 
13. 70 4 0,045 70 0,057 
14. 89 4 0,0487 109 0,0618 
15. 91 4 0,0799 100 0,0779 
16. 112 4 0,0704 112 0,0672 
17. 116 5 0,1016 127 0,0898 
18. 66 4 0,0584 91 0,0648 
19. 114 3 0,0856 81 0,0646 
20. 89 3 0,0482 114 0,0534 
21. 95 4 0,0894 121 0,0704 
22. 97 4 0,0932 107 0,0877 
23. 97 2 0,0094 109 0,0132 
24. 96 5 0,0995 105 0,08 
25. 94 3 0,0672 112 0,0615 
26. 109 3 0,0205 72 0,0772 
27. 119 3 0,0759 124 0,0713 
28. 111 4 0,0940 114 0,0808 
29. 95 4 0,0984 100 0,0744 
30. 110 5 0,0925 93 0,0821 
31. 110 4 0,0873 122 0,1017 
32. 96 3 0,0723 98 0,0320 
33. 85 3 0,047 80 0,0372 
34. 92 4 0,1127 116 0,0813 
35. 90 4 0,0778 65 0,0712 
36. 74 4 0,0711 116 0,0688 
37. 85 5 0,0245 120 0,0895 
38. 110 3 0,1104 120 0,0663 
39. 100 4 0,0703 107 0,0732 
40. 105 3 0,0892 126 0,0576 
41. 110 5 0,1036 130 0,0753 
42. 115 4 0,0782 120 0,0795 
43. 83 4 0,0576 120 0,0849 
44. 95 4 0,0404 54 0,0913 
45. 75 3 0,0808 94 0,0776 
46. 97 3 0,0705 60 0,0062 
47. 75 3 0,0444 30 0,0647 
48. 55 3 0,0555 55 0,0348 
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The seeds of wheat treated with pyrene P1 (0.1mM) 
and those treated with pyrene P2 (0.3 mM) for a 
period of 24 hours have germinated, their roots 
having got between 2-29 mm at P1 and between 1-16 
mm at P2. The differences that occurred are due to a 
stronger molar concentration at P2 which limit the 
development of the roots.  
 In what regards the little plants grown from 
the germination of the wheat seeds, there were 
counted the roots/subject and it was noticed that the 
most part of the subjects have got main roots and 
also secondary roots, but less roots at the ones 
treated with solutions of pyrene, comparing with the 
control sample. Also even the weight of the roots is 
different at the control sample 0.0094 and 0.1127 
grams, while at those treated with pyrene in different 
concentrations is between 0.005 and 0.076 grams/P1 
and between 0.0078 and 0.0146 grams/P2.  
 The little stools of the little plants have got 
values between 30-135 mm at the control sample, 5-
111 mm at those treated with solution of pyrene P1 
and almost the same values at those treated with the 
solution P2, respectively 11-110 mm; only between 
the control sample and the treated ones apear 
significant differences.  

The stools of the little plants have got 
weights between 0.0062-0.1017 g at the control 
sample and decreased values at maximum of the 
weight at those treated with pyrene , but increased 
values than the minimum of the control sample, 
which proves that were survived no so many little 
plants, but the vigorous ones.  

In the same way there were done the 
biometrical measurements, comparing with the 
control sample, at the little plants grown from the 
wheat seeds treated with pyrene in different 
concentrations, during a period of 48 hours. In this 
case, the values are decreased then the ones of the 
control sample, the degree of germination is 
decreased (tab.1), the exposure at pyrene being made 
for a double time compared with the former one. 

Analyzing the little roots of the plants, we 
notice that at some of them the roots don’t exist and 
those which have some roots, probably they have 
developed a resistance to pyrene, this being proved 
by the weight of the roots of these subjects. 

The stools grown from the seeds treated 
before germination with pyrene for a period of 48 
hours have values almost 3 times reduced then the 
control sample and a weight 2 times reduced then 
the control sample, but also then those exposed of 
the pyrene solution for a period of 24 hours. In 
conclusion, the reduction of the dimensions of root 
and stool is due not only to the concentration of 

pyrene but especially to the period of exposure to the 
pollution agent. 

After the analyse of the biometrical values 
and of the biomass obtained at the control sample 
and at the little plants treated in a different way with 
solutions of pyrene P1 and P2 , but for the same 
period of exposure, we have considered that it is 
necessary to realize the average of the length of 
stools and roots / sample, the average of the weight 
of stools and roots/ sample and the number of grown 
roots/plant. 
 Analysing the average values of the length of 
the roots of plants from control sample comparing 
with those from the seeds exposed to pyrene , in 
different concentrations and different periods of 
exposure, it is well noticed a great difference of 
length and hardy root comparing with the control 
sample. Also, the number of roots/plant is 
significantly decreasing comparing to the control 
sample, thing that proves that, in the case of a 
massive pollution with pyrene, the crop will be 
damaged.   

In what regards the average weight of the 
roots of the plants of wheat, the values are almost 10 
times reduced than at the control sample. Measuring 
the stools of the plants exposed to pyrene , it isn’t 
noticed such a great ratio as it was noticed at the 
roots , thing that proves that the roots were more 
affected than the stools. The stools have got reduced 
values of their weight with 4 times, respectively 2 
times comparing with the control sample, according 
to the time of exposure and also especially to the 
concentration of pyrene . 

In what regards the length and the weight of 
the stools, the ratio 2:1 = control sample: exposed 
samples it  is being the same, thing that emphasizes 
the idea that the structure of an organ makes it more 
sensitive to the action of different pollution agents 
from the external environment. 
 

Conclusions 

1. The research had the purpose to emphasize 
the effect of a different treatment with two 
concentrations of pyrene towards the germination, 
growth and the development of the little plants of 
wheat, exposed for a period of 24 hours, 
respectively 48 hours; 
2. After the exposure to the solution of 
pyrene, the seeds were put to germination for a 
period of 12 days and the results obtained were 
compared with a control sample; 
3. The percent of germination for the seeds 
treated with pyrene was between 54% for those 
exposed to 0.1mM for 24 hours and 14% for those 
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exposed to 0.3mM for 48 hours, comparing with 
the control sample (96%); 
4. There were made biometrical measurements 
for the exposed samples and for the control sample 
noticing : the length of the stool, the length of the 
root, the number of pieces of roots/subject, the 
weight of the stool and the weight of the root;  
5. The results obtained have proved that the 
roots are more exposed to the solution of pyrene 
than the stools, the lengths of the roots are reduced 
comparing with the control sample ones and also 
lower weights; the difference is made not only by 
the concentration of the solution but especially by 
the period of exposure, maximum 48 hours; 
6. The stools of the little plants have got values 
of approximately two times reduced than the 
control sample: length measured with the 
measuring ruler in mm and weight measured with 
an analytical balance in grams; 
7. The pyrene is an organic substance with a 
polycyclic aromatic nucleus which is insoluble in 
water and it isn’t biodegradable; its accumulation 
in the soil for a long period of time can damage the 
future crops, affecting firstly the roots.  

 Realizing this research was an opportunity to 
understand how this pollution agent works, the 
degree of damaging the seeds and the ratio of their 
germination, but also the health of the future plant 
which is growing from the damaged seeds. In the 
same time we understood that the human being, the 
peak of the food chain, is vulnerable to the diseases, 
eating polluted food and for this reason it is very 
important to find means to neutralize the action of 
these organic discards. 

 
APENDICES 

Fig. 1 - Seeds of wheat treated and put in distilled 
water for the germination 

 
Fig. 2 - Seeds of control wheat and treated with 

pyrene, washed in a douche of distilled water and 
prepared for the germination 

 
Rezumat 

Pirenul este o substanţă organică cu nucleu 
policiclic aromatic ce provine din petrol, scurgeri de 
ulei sau arderea cărbunelui şi poate polua apa, aerul 
şi solul, deoarece nu este solubil în apă şi nici 
biodegradabil. S-a lucrat cu două concentraţii de 
piren: P1 şi P2 pentru a vedea modul cum 
influenţează germinarea şi creşterea plantulelor din 
seminţele de grâu tratate cu cele două soluţii timp de 
24, respectiv 48 de ore. Rezultatele obţinute s-au 
comparat cu proba martor şi s-a lucrat pe loturi de 
50 de seminţe de grâu.  
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