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Abstract      Crataegus monogyna is a species found throughout in the 

various areas, from the plains to the mountain area. The study evaluated the 

variability of morphological characters to two populations from southern and 

eastern side of the Zarand mountains.  Were studied characters of foliage, 

inflorescences and fruits. The two populations are similar. The manifestation of 

character is not constant from one year to another. Variations occur under the 

influence of environmental conditions. Odvos population has a higher number 

of inflorescences, leaves and larger flowers. Maderat population has more 

flowers in  inflorescence and more fruits.  
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Hawthorn (Crataegus monogyna) is a rustic species, 

spread in different areas of Romania. As with all woody 

species, the variability is very strong. [7]  Hawthorn is a 

woody plant that can grow as a tree or shrub. Flowering 

and fructification depend on the environmental 

conditions. In hawthorn, pharmaceutical extracts can be 

prepared from the flowers, leaves and fruit of the plant. 

However, most data show that to cardiac disease are 

using drideds flowers and foliage. There are far fewer 

studies of the fruit. [4]  

Dried fruits are used in traditional Chinese 

medicine for digestive disorders. The leaves, flowers and 

fruits of hawthorn contain large quantities oligomeric 

procyanidins and flavonoids, which are believed to be 

responsible for the pharmacological effect of the plant. 

Most studies of pharmacological extracts of hawthorn 

were made "in vitro" and animal models. However, there 

are some studies "in vivo" which have demonstrated its 

physiological effects. [6] When using hawthorn as 

adjuvant therapy in patients with heart failure, hawthorn 

increases heart resistance and effort tolerance. [5] 

Hawthorn extract may protect patients against  cardiac 

and spontaneous mortality. [3] In application of 

treatment  is recommended caution. [8] The specialists 

recommend specifically leaves and flowers of hawthorn 

as plant parts that can be therapeutically useful. [1]  

 

Material and Method 

 

 The research aimed at evaluation of 

morphological characters in two populations of hawthorn 

(Crataegus monogyna)  Such data can be the basis of 

the recommendation of these populations order to be 

harnessed for pharmaceutical purposes. The populations 

were studied "in situ" 

The populations studied coming from different 

hillsides of Zarand Mountains. On the west side 

(Maderat area) and on the southern side (Odvoş area). 

The experimental data were obtained by 

biometric measurement.  Were observed the parameters 

relating to  branches, foliage, flowers and fruit.  In the 

inflorescence case, the inflorescence was evaluated 

together with the leaves at its base 

Statistical processing was done through specific 

parameters for assessing of variability within populations: 

average, standard deviation of the average and 

coefficient of variation. [2]  

 
 Results and discussion 

 

The two hawthorn populations were studied over 

two years. The characteristics of the branches have been 

studied in a section of 30 cm from the terminal part. The 

diameter of the branch had values similar in both 

populations, Odvoş and Măderat. In both populations, 

the variability was high. On the studied portion, were 

inserted about 16 inflorescence, a average higer with 

0,46 being to the Odvoş population. Also for this 

character has been great variability. (Table 1) 

The foliage characteristics were studied to the most 

representative inflorescences on each branch. On the 

basis of an inflorescences were more than 6 leaves. The 

average of length of leaf was between 2 and 3 cm, and 

the width about 2 cm. Petiole length was about 3.5 cm. 
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For all of these characters, the Odvoş population had 

higher average values (Table 2) 

In an inflorescence is formed more flowers, the 

average values being of 13 to 14 flowers. The richest 

inflorescences  had Măderat population. The flowers 

diameter was approximately 1.5 cm, being the largest  

to the Odvos population. The petals were nearly equal 

lengths from both populations, bu were slightly narrower 

 to the Măderat population.Inflorescence weight had 

values of about 0.85 g, higher to the Odvos population. 

Of these characters, they had high variability the  

flowers number  of the inflorescence and the 

inflorescence weight,  and the flowers diameter, petal 

length and width  have had a moderate 

variability.(Table 3) 

The studied populations  are different in terms of 

fructification. In one inflorescence is formed around 3 

fruits.  A higher average has Măderat population. In this 

population, the fruits from inflorescence, also have 

greater weight. The branch productivity is higher at  

Măderat population, which along the length of 30 cm 

realized with 4 more fruit (Table 4)  

Referring to fruit sizes, it is found that at the two 

populations the fruits have the same diameter, but the 

Măderat population are heavier fruit. The fruit shape is 

more elongated to the Odvoş population, but these are 

much lighter. (Table 5) 

Table 1 

Results on the hawthorn branches elements - average of experimental years 

Population Branch diameter  (cm) Inflorescences number/ 330 cm by branch 

x±sx s% x±sx s% 

Măderat 0,37±0,01 23,68 16,20±0,95 29,30 

Odvoş 0,40±0,01 21,14 16,66±1,04 30,63 

Difference 0,03  0,46  

Table 2 

Results for elements of the foliage at hawthorn - average of experimental years 

Population Leaves number / 

inflorescence 

Leaf length (cm) Leaf width  (cm) Petiole lengthi (cm) 

x±sx s% x±sx s% x±sx s% x±sx s% 

Măderat 6,04±0,21 18,51 2,38±0,11 23,50 1,98±0,10 24,77 3,44±0,15 22,17 

Odvoş 6,30±0,28 19,90 2,64±0,08 16,03 2,22±0,11 24,90 3,89±0,17 23,23 

Difference 0,26  0,26  0,24  0,45  

 
Table 3 

Results on the flowers elements at hawthorn - average of experimental years 

 
Table 4 

Results on the fructification elements to hawthorn - average of experimental years 

Population Fruit number/ 30 cm 

branch 

Fruit number 

inflorescence 

Fruit weight on 30 cm 

branch (g) 

Fruit weight 

/inflorescence(g) 

x±sx s% x±sx s% x±sx s% x±sx s% 

Măderat 43,62±2,18 56,39 3,16±0,21 36,09 17,24±1,85 54,27 1,32±0,09 37,53 

Odvoş 39,22±3,32 43,18 2,87±0,18 33,17 16,19±1,69 52,44 1,16±0,10 47,26 

Difference 4,40  0,29  1,05  0,16  

Table 5 

Results on the hawthorn fruits characteristics - average of experimental years 

Population Fruit weight  (g) Fruit diameter  (cm) Fruit length (cm) Index form 

x±sx s% x±sx s% x±sx s% x±sx s% 

Măderat 0,45±0,02 30,90 0,88±0,02 13,84 1,01±0,02 11,40 1,15±0,03 12,45 

Odvoş 0,29±0,02 28,36 0,89±0,02 13,75 1,04±0,02 12,68 1,18±0,03 12,12 

Difference 0,16  0,01  0,03  0,03  

Population Flower number / 

inflorescence 

Flower diameter 

(cm) 

Petal length (cm) Petal width (cm) Weight 

inflorescence (g) 

x±sx s% x±sx s% x±sx s% x±sx s% x±sx s% 

Măderat 14,00±0,85 31,2

2 

1,46±0,04 14,

78 

0,64±0,0

1 

14,96 0,57±0,01 15,61 0,84±0,06 36,85 

Odvoş 13,04±0,66 25,7

1 

1,55±0,06 18,

51 

0,65±0,0

2 

17,67 0,60±0,02 20,18 0,87±0,06 34,22 

Difference 0,96  0,09  0,01  0,03  0,03  



 96 

Comparing the situation of the two experimental 

years, it is found that for the number of inflorescences to 

branch there is a different behavior from one year to 

another. Măderat population is more stable, the 

difference between the  two years being smallest. 

(Figure 1.) 

The foliage elements had a more stable behavior 

from one year to another. The leaf number of 

inflorescence was higher in 2014. The length of the leaf 

was higher in 2014, but only for Măderat population.The 

length of the leaf was higher in 2014, but only for 

Măderat population. Leaf width had higher values in 

2014, with greater variance in Măderat population and  

smaller to the Odvoş population. The petiole length 

showed a uniform behavior in the two years only 

Măderat population.. (Figure 2.) 

For the  flowers elements, is found  a very 

uniform behavior for the flowers diameter, for the size of 

the petals and inflorescence weight.  For the flowers 

dimensions  appear higher values in 2015, while for 

inflorescences weight in 2014. The flowers number  in 

inflorescence had the most unstable behavior.  (Figure 

3.) 

The number of fruit on branches it depends on 

the year conditions, because the maximum average value 

was recorded in the 2014 to Odvoş population, but in 

2015 to the Măderat population. Smaller variations from 

the year to year is found for the number of fruit from 

inflorescences and for the thereof weight. If it is 

envisaged the fruit weight of the branch, it is noted that 

in 2015, the Măderat population had higher values other 

populations but also compared to those realized in 2014. 

(Figure 4.) 

Fruit size is greatly influenced by the conditions of 

the year. For none of the characters determined to fruit 

there is no uniform behavior. Every year, the maximum 

average values are made by other population.  For the 

average weight of fruit  the two populations are similar, 

but from one year to the other there are substantial 

differences. The same can be said about the diameter and 

length of the fruit. The fruits are similar in terms of form 

determined by the form index. At both populations fruits 

are spherical, slightly elongated. (Figure 5.) 

 

 
Fig. 1. Results regarding the parameters of branches        Fig. 2. Results regarding the parameters of the foliage 

 

 
Fig. 3. Results concerning the flowers parameters            Fig. 4. Results concerning the fructification parameters 
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Fig. 5. Results concerning thefruits size. 

 

Conclusions  
 

The studied characters  presents  a medium or 

large variability. Most  studied characters are influenced 

by climatic conditions, their manifestation is not constant 

from the one year to another. For all characters, between 

populations are not very large differences. The Odvos 

population has more inflorescences, but Măderat 

population has richer in flower inflorescences. It may 

recommend the  Odvoş population for exploitation for 

the flowers and leaves. Given the number and weight of 

fruit of the branch, Măderat population can be 

recommended for the the fruit that. 
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