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Abstract         Angelica archangelica L. is an important medicinal species with 
carminative, stimulant, diaphoretic, stomach, tonic and expectorant 
properties. The plants find use in other industry sectors such as cosmetics, 
apiculture and even dendro floral. In recent years the amounts of raw material 
derived from this species are relatively small compared with the requirements. 
The cultivated areas are very small and the number of copies from 
spontaneous flora collapsed in the past 40 years, being included on the red 
list of protected species. So, we consider important at this stage any action to 
study and enrich the collection of genetic resources to broaden them. For 
these reasons this paper examines ways of establishing correlations between 
the values of the main components of the inflorescence. Through this we 
hope to help improve the species, in order to select forms with high 
performance in terms of seed production. 
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Medicinal and aromatic plants, even though 

used for millennia, their improvement has lagged far 

behind other crops [5]. Among many reasons that 

could excuse more or less what was said above, one 

would be particularly serious, that is poorly studied 

Biogenesis of active principles and methods of analysis 

of these substances are very laborious and not allow a 

separation of a sufficient volume of material 

improvement [11]. 

Effectiveness in improving the heritability of 

the characters given, to whom can be identified the 

chemical composition, earliness, etc., it is important to 

be pursued in a process of improvement [12]. 

Different types of integrated studies on the 

development of new policies under dynamic action 

plans in agriculture, according to environmental 

factors, the impact of climate change and the degree of 

tolerance of different local varieties, may lead to 

increase productivity [1]. Research conducted on 

medicinal and aromatic plant species placed in crop, 

revealed a very important fact for researchers, but also 

for farmers, in most cases there is a correlation 

between different morphological features, making it 

easier for them to improve the selection process of the 

most valuable genotypes and reduce time to get new 

cultivation [6]. 

Angelica archangelica L., species analyzed in 

this paper, is represented only by a local population 

“De Cristian”, composed of numerous biotypes 

differentiated by morphological, physiological and 

especially chemical properties [8,13]. The high degree 

of heterogeneity is reflected in all aspects, including 

the inflorescence one, which depending on size and 

degree of branching can strongly influence seed quality 

[14, 15]. For this reason it is interesting to determine 

correlations between the values recorded in the organs 

responsible for seed production, taking into account the 

number of branches on the flowering stem, number and 

diameter of umbels accordingly to the degree of 

branching and the amounts recorded seeds, i.e. the 

average weight of seed per plant (MMS) and mass of 

1000 grains (MMB).  

One reason why it is required to analysis the 

morphological characters, is that, that based on the 

phenotypic expression of an individual and supported 

by the correlations already known, we might have a 

piece of information about the quality of the future 

seeds, information which will be confirmed or 

disproved by the analysis their physical parameters. 

Also, the expression of some morphological 

characteristics at stem steam level (degree of 

branching, branching angle, number of branches, etc..) 

may give information about the manifestation of some 

physiological characteristics, such as resistance to 

shaking, resistance to lodging, etc. 

 

Material and Methods 
 

The biological material was provided by 

National Institute of Research and Development for 
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Potato and Sugar Beet - Laboratory of Medicinal 

Plants, Brasov, in form of seed. This material belongs 

to the local population “De Cristian “, where there 

were selected 10 genotypes which differentiated from a 

phonotypical point of view, in terms of several 

quantitative characters. Sowing was carried out in 

autumn and in the first spring of vegetation the plants 

were carried out after the first two true leaves. The 

distances chosen were 60 cm between rows and 40 cm 

between plants per row, up to a density of 42,000 

plants / hectare. This year, they have performed 

maintenance work consisting of hoeing and weeding, 

thus in August the ground was well covered by the 

aerial parts of the plant. In the second spring of 

vegetation there were also applied 1-2 mechanical 

weeding and one hand weeding, the land being quickly 

covered by the aerial parts [9]. In June, the plants 

flourished, each strain showing flowering branches 

which are terminated by a globular inflorescence, 

umbel type, composed of several umbels. On each 

flowering stem was formed a primary inflorescence 

and based on the degree of branching could appear also 

some have secondary or even tertiary. In June and July, 

there were carried out works to determine and measure 

the following quantitative characters: number of 

branches of the floriferous stem, number of secondary 

umbels / plant, number of tertiary umbels / plant, 

primary umbel diameter (cm) diameter secondary 

umbel (cm) tertiary umbel diameter (cm), average 

weight of seed / plant (MMS) (g / pl) of 1000 grain 

weight (MMB) (g).  

Based on the results obtained from the 

measurements made, there was calculated the 

correlation coefficient. Mathematically, its values are 

between 0 and 1. According to the literature, the closer 

to 0 the value of r is the weaker the link between the 

two variables is, and vice versa [2]. The calculation 

formula was as follows:  
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 The determination of these elements was done 

based on detailed instructions found in the literature 

[3]. The significance of the correlation coefficient was 

determined taking into account the limit indicated as 

significant for p = 5% and p=1% and the cases and 

degrees of freedom analysis. 

 
Results and Discussions 

 
Each morphological character of the upper 

organs, for each genotype, was analyzed in the study, 

before and during flowering. Table 1 and Table 2 

summarize the results of the observations on the 

morphological characteristics of superior organs, at 

genotypes of Angelica archangelica L. The data 

represents the centralized results at the end of second 

year of vegetation, from June to July. The data from 

the field measurements were used in calculating the 

correlation coefficients, as shown in Table 3. 

  

Table 1 

Results on the morphological characteristics of floriferous organs  

at selected Angelica archangelica L. genotypes 

No. Genotype Number of 

branches / 

flowering 

stem 

Secondary 

umbels 

number / 

plant 

Tertiary 

umbels 

number / 

plant 

MMS 

(g / pl.) 

MMB 

(g) 

1. G-1 5 4 7 65 4,8 

2. G-2 6 5 6 95 4,2 

3. G-3 4 3 5 53 6,3 

4. G-4 6 5 7 80 3,9 

5. G-5 5 4 6 28 5,1 

6. G-6 4 3 3 50 5,9 

7. G-7 5 4 6 35 5,2 

8. G-8 4 3 6 26 6,2 

9. G-9 3 2 2 32 6,9 

10. G-10 3 2 2 29 7,3 

 

Following the measurements, the number of 

branches of the floriferous stem presented a wide 

range, from 3-6, specially the genotype G 2 and G 4 

with the highest values, followed by G 1, G 5 and G 7. 

Analysis of tables 1 and 2 show that the numbers of 

branches of floriferous stems positively influence the 

number of secondary and tertiary umbels. This is 

confirmed by the large number of secondary and 

tertiary umbels obtained from the same genotypes 

where also the number of branches of floriferous stem 

was the highest.  

On the opposite side, it is highlighted the 

negative influence of the number of branches of the 

floriferous stem on the diameter of the primary umbel. 

The highest values of primary umbel diameter were 

recorded at G 9 and G genotypes 10 with 19 cm and 20 

cm. The negative influence of the number of branches 

of the floriferous stem has effects also on the diameter 
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of the secondary and tertiary umbels, the highest value 

in both features being registered at genotype G 9.  

The values recorded in the measurement of 

the diameter of all types of umbels ranged between 2.3 

cm and 20 cm. This range widely in conjunction with 

the large number of umbels that enter in the 

composition of umbels, enables the usage of the 

species in creation of some mountain landscapes, as 

stated earlier also by Pârvu (2004) [10]. Taking into 

account the height reached by the time of flowering, 

and the leaves large dimensions, we suggest the idea of 

combining species of Angelica archangelica L. with 

other high floral species such as Canna, Dahlia, 

Rudbekia. The promoting in indoor urban green spaces 

of endemic plant species or the endangered one, 

especially medicinal and aromatic plants, such as the 

one in this study, helps us to bring nature into our 

midst. This is as stated and Bogdan et al. (2010) [4] 

and Ipate et al. (2010) [7] will contribute to fostering 

some fields such as ecosanogenesy, eco education and 

educational counseling on issues of plant biology. 

 

Table 2 

Results on the morphological characteristics of floriferous organs  

at selected Angelica archangelica L. genotypes 

No. Genotype Primary umbel 

diameter (cm) 

Secondary umbel 

diameter (cm)) 

Tertiary umbel 

diameter (cm) 

1. G-1 15 13 3,8 

2. G-2 14 10 2,1 

3. G-3 19 16 3,2 

4. G-4 15 9 1,9 

5. G-5 17 17 2,5 

6. G-6 16 16 3,7 

7. G-7 16 14 2,3 

8. G-8 17 12 4,2 

9. G-9 19 17 5,7 

10. G-10 20 16 4,4 

 

The analysis presented in table 2, shows a 

fairly wide range of values of the average weight of 

seed per plant (MMS). These values range from lows 

of 26, 29 and 32 g per plant, recorded at genotypes G8, 

G 10, G 9 and highs of 95 and 80 g per plant, recorded 

at  genotypes G2 and G 4. In contrast, to the analysis of 

MMB values, the highest levels are achieved at G 10 

and G9 genotypes , with 7.3 and 6.9 g, and the lowest 

in G 4 and G 2 genotypes with 3.9 and 4 , 2 g. From 

these data it is very easy to be noticed that where the 

amount of seed per plant is high, the seeds are small. 

Furthermore, we stress the positive influence of the 

primary umbel diameter size and negative influence of 

the number on the ramifications of floriferous strain on 

MMB. Similarly with our point of view, Lundqvist and 

Andersson, (2001) [8] stated that in their studies 

conducted on Angelica archangelica L. the highest 

seed with the highest quality is given by primary 

umbel.  

To see the chance of improvement of the 

characteristics discussed above, having in mind the 

creation of seed varieties with higher MMB and larger 

inflorescences with a low degree of branching, the 

correlation coefficient was calculated, shown in Table 

3.

Table 3 

The correlation between all the characters measured of selected Angelica archangelica L. genotypes 
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Significant positive, ** Significant distinct positive, Significant negative 0,00 distinctly significant negative 

From Table 3 can be observed distinctly 

significant negative correlations between the values 

recorded at the secondary umbels diameter and number 

of branches of the floriferous stem (r = -0.889) and 

number of secondary umbels per plant (r = -0.889). 

The diameter of secondary umbels records 

negative correlation - the number of significant 

amounts of strain floriferous branches (r = -0.753) and 

number of secondary umbels per plant (r = -0.753). 

Instead the diameter of primary umbels is significantly 

positively correlated (r = 0.753).  

The diameter of tertiary umbels records 

significant distinct negative correlations with the 

values of the number of branches floriferous stem (r = -

0.884), the number of plant secondary umbels (r = -

0.884) and tertiary umbels number per plant (r = -

0.884).  

Average seed mass (MMS) did not have any 

significant correlation.  

The mass of 1000 seeds (MMS) has 

established a significant negative correlation with the 

values of the number of distinct branches of the stem 

floriferous (-0.904) and with the number of plant 

secondary umbels (-0.904). On the other hand is 

positively correlated significantly with primary umbels 

diameter (r = 0.757) and tertiary umbels diameter (r = 

0.833). 

 

Conclusions 
 

Following our calculations, it is showed that 

genotypes with a small number of stem floriferous 

branches will produce a small number of secondary 

and tertiary umbels and primary umbel will be large. 

Also, MMB with a higher seed will be formed on the 

genotypes with a small number of stem branches 

floriferous.  

In parallel, if you want to highlight the aesthetic 

qualities of flowers, all genotypes with a small number 

of stem floriferous branches are desirable because they 

form large umbels. 

We can draw the general conclusion that both 

the seed production process and for Angelica 

archangelica L.usage in dendro-flower spaces, 

genotypes with a smaller number of stem branches 

floriferous, are valuable. 
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