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Abstract       Chamomile is an herb known, with many uses in the 
pharmaceutical industry. The raw material for processing comes from 
cultivated plants or spontaneous flora. Chamomile grows in different 
locations, fertile land, but also on degraded land. At the entrance to the former 
uranium mine in the town Bârzava, on the deposit of materials left over from 
the extraction, they have installed various plant species.In the area, to 
greening, the radiation level was very high. The aim of the study was to see if 
there are differences in the manifestation of morphological characters to 
chamomile population of the mine area, compared with those of a population 
which has not been under the influence of pollutants. It was found that plants 
at the mine Bârzava area have a waist larger, more abundant bloom, the 
flowers are larger. To plants of this population, is found correlations between 
characters that were is not found in population which has made comparison.   
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Chamomile (Matricaria chamomilla L.) is a species 

widespread in our country in sunny places, the meadows, 

the farmlands and on the the sides of streets. Chamomile 

is a cultivated plant, with breeding varieties. Chamomile 

is an herb, annual or hibernate, with erect stems and 

swivel root. In the calloused places, the plants are small 

and unbranched, but on the fertile land plants are much 

higher and very branched. The leaves are sessile. The 

flowers are of two types, ligulate and tubular. The 

flowers are grouped in inflorescences type calatidiu. The 

fruit is a small achene.[6] Chamomile (Matricaria 

chamomilla L.) is well known within species of 

medicinal plants used in traditional medicine. 

International demand of camomile is steadily growing . 

Therefore, the plant is cultivated widely in Europe. In 

addition to traditional usepharmaceutical industry extract 

essential oil from flowers. The extracts are used to treat a 

large number of diseases. [5] The essential oil from 

flowers contains, as main components: chamazulene, 

bisabolol, bisabololoxid and spathulenol.  [2] Although 

chamomile is an undemanding plant from the ground, 

exploiting poor soils, soil pollution with heavy metals is 

very damaging, plants being sensible to them. Thus, they 

affected the variability morphological characters and 

reproductive capacity. [4] Chamomile can be grown 

according to certain technologies. It has been tried 

hydroponic culture, where the production chemical 

composition is similar to that obtained by cultivation of 

the soil. [3]. Bârzava uranium mine in the town of Arad 

was closed many years ago, but near the entrance to the 

mine were deposited materials left over from the mining 

that were not protected. Measurements showed that 

radiation levels in the area were above the permissible 

limits. This has motivated the development of such 

studies. [7] 
 

Material and Method 
 

The research was conducted near the uranium 

mine in the village Bârzava - Arad county. On the site of 

the waste dump at the entrance to the mine, after mine 

closure was installed vegetation. The study of camomile 

population to this location was made by comparison to a 

population situated at a distance of approximately 5 km, 

on a side with the similar slope and exhibition at the 

entrance to the village Căpruţa. 

The research objectives were inspired by floristic 

richness of this area, but especially the possible influence 

of radiation to the vegetation. The aim of the study was 

to discover the existence of differences at the 

morphological characteristics between the two 

populations. On the two populations were carried 

observations by biometric measurements. The 

observations were made on the field on the main organs 

of plants. The obtained data were processed by statistical 

methods for the assessment of variability, respectively, 

determining the statistical parameters of a population: the 

average (x), standard deviation of the average (sx) and 

the coefficient of variability (s%) . [1] 
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Fig. 1. Chamomile plant at the site of collection (original) 

 

  
 

Fig. 2. The place where was the entry into the mine and the waste dumpof Barzava- Arad mine(original) 
 
Results and Discussions 
 
 The experimental results for populations of 

chamomile is shown in table 1 and figure 3. 

 Chamomile plant height had average values of 

31.72 cm at the population from Bârzava mine and 26.88 

cm to the population on the hill Căpruţa.  Deviations 

from the average are about the same at the both 

populations,being similar  and the intrapopulational 

variability. TPlant height presents high variability in two 

populations ( coefficients of variability were 27.95, 

respectively 33.84). Between the two populations there is 

a difference of 18%. 

The number of branches per plant showed mean 

values very similar in both studied populations (9.72 

branches,  respectively 9.84 brabches)  And deviations 

from the mean and coefficients of variation were similar 

values for number of branches, the populations are 

characterized as having high variability. 

 Although the plants are similar with regard to of 

branching, are very different on the number of flowers 

per plant.  Average for the population of Bârzava mine 

was 56.32  flowers, and the population on the hill 

Căpruţa was only 35,44 flowers, the differences being 

almost 59%.  This is a very important aspect, the active 

substances, to chamomile being located in flowers. 

Between the two populations are differences on 

inflorescences dimensions. Calathidium height had an 

average of 0.86 cm  to the population of mine Bârzava 

and an average of 0.70 cm to the Căpruţa population.  

The standard deviations of the average are equal, while 

the variability in both population is moderate  

(Coefficients of variation were 12.55, respectively 15.43 

) In percentage, between the two populations, there is a 

difference of 22.85% for the calathidium height. 

Differences exist for calathidium diameter, but their level 

is lower.  

The plants at the  population from Bârzava mine  had a 

calathidium diameter  0.64 cm, while those of Căpruţa 

0.58 cm. The deviations from the average are equal, 
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while variability within the two populations is moderate. 

Differences for calathidium diameter are 10.34%. 

The differences between the two populations are 

presented graphically in Figure 3. It may be noted that 

the population of  Bârzava mine presents characters with 

greater values than the plants of Căpruţa population. 

Under the influence of specific conditions from Bârzava 

mine, the plants form a larger height, abundant 

flowering, the inflorescences are larger. 

Table 1 

Results on the variability of the studied characters to Chamomile 

Character x±sx s s% Difference with 

the Căpruţa 

population  
Bârzava 

mine 

Căpruţa hill  Bârzava 

mine 

 Căpruţa 

hill 

 Bârzava 

mine 

Căpruţa 

hill 

Plant height 

(cm) 

31,72±1,77 26,88±1,81 8,86 9,09 27,95 33,84 118,00 

Number of 

branches 

9,72±0,81 9,84±0,74 4,08 3,71 42,05 37,76 98,78 

Number of 

inflorescences 

56,32±7,06 35,44±4,48 35,32 22,44 62,72 63,32 158,91 

Calathidium 

height  (cm) 

0,86±0,02 0,70±0,02 0,10 0,10 12,55 15,43 122,85 

Calathidium 

diameter (cm) 

0,64±0,01 0,58±0,01 0,06 0,08 10,10 14,16 110,34 

 

 
Fig. 3. Comparative results concerning the morphological characters to camomile populations. 

 

 

The correlation coefficients determined for the links 

between the characters studied to chamomile are 

presented in table 2. To the population from the mine 

Bârzava, the plant height is correlated with the number 

of flowers per plant and the number of branches, and the 

number of flowers per plant is correlated with the 

number of branches and calathidium diameter. To the 

Căpruţa population  are not reported significant values 

for correlation coefficients unless the link between plant 

height and number of flowers per plant.  This 

relationship is negative, while to the Bârzava population 

is positive. From correlation study can be seen that there 

are differences between the two populations regarding 

the links between characters. Under the influence of 

mine Bârzava conditions, the number of flowers 

increases with plant height, and flower size is correlated 

with their number.   These relationships do not appear to 

Căpruţa population. 
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Table 2 

Values of correlation coefficients for the links between the characters studied to the camomile 

Caracther  Number of flowers Number of branches Calathidium height Calathidium 

diameter 

Bârzava 

mine 

Căpruţa 

hill 

Bârzava 

mine 

Căpruţa 

hill 

Bârzava 

mine 

Căpruţa 

hill 

Bârzava 

mine 

Căpruţa 

hill 

Plant height 0,464* -0,464* 0,518** 0,338 0,274 0,364 -0,129 -0,010 

Number of flowers   0,454* 0,163 0,303 -0,072 0,406* 0,114 

Number of branches     0,162 0,056 -0,153 0,176 

Calathidium height       0,260 -0,278 

r 5%=0,381 r 1%=0,487  r 0,1% =0,579 

 
Conclusions 
 

The chamomile plants are influenced by the 

specific conditions of the near former Bârzava mine. 

The plants from Bârzava have a bigger height, they 

flourish most abundant, the flowers are larger. Under 

the influence of these conditions occurring correlations 

between some characters, which are not present at 

Căpruţa population. The plant height is correlated with 

the number of flowers per plant and the number of 

branches, and the number of flowers per plant is 

correlated with the number of branches and 

calathidium diameter. These morphological changes 

can be due to existing radiation in the studied area. 
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