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Abstract         Numerous studies write about the essential oil obtained from 
the plant Angelica archangelica L., like having carminative, stimulant, 
diaphoretic, stomach, tonic and expectorant properties. One problem we face 
in recent years is the raw material derived from this species, which is quit few 
compared with the requirements. A cause for this situation is the germinative 
faculty, which   Angelica archangelica L. seeds squickly lose. This is in 
contradiction with the fact that when establishing any crop by direct sowing, 
the quality of material used for seeding has a high importance. So, we 
consider important at this stage any study action taken for identifying 
problems that generate this phenomenon. This article examines the influence 
which umbel type and its period of occurrence, of which we harvest the 
seeds, has on the process of germination. Also, the study highlights the 
correct storage mode and the time interval which need to be applied to seeds 
for nurturing high crop value. 
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Angelica archangelica L., like a lil, aromatic 

species, is used in the manufacture of alcoholic 

beverages and confectionery [5, 7]. In terms of 

medicinal usage it has carminative, stimulant, 

diaphoretic, stomach, tonic and expectorant properties, 

and the alcoholic extract is recommended in the 

treatment of rheumatic disease [12, 13]. These 

properties are stronger in fruits, although the whole 

plant also has virtues [10]. The species is part of 

oleoeterice plant group and the extracted essential oil is 

widely used in the cosmetics industry. 

Currently integrated studies are needed on the 

development of new plant germplasm conservation 

methods of agricultural interest by both conventional 

and unconventional methods [11]. More, species 

examined faced a drastic decline in overall number of 

copies in recent years [9]. This requires an increase in 

cultivated areas, but an acute problem was noted in the 

introduction to the culture of this species, namely the 

rapid loss of germination capacity [14]. Inflorescence, 

depending on size and degree of branching, can 

strongly influence seed quality [6]. At Angelica 

archangelica L.species, each flowering stem forms one 

primary inflorescence in the form of an umbel, and 

based on the degree of branching can appear some 

secondary and even tertiary [15]. That's why it is 

interesting to study the influence of seed bodies in 

charge of production, taking into account the different 

degrees of branching of the stem floriferous. Moreover, 

at the species examined in this article, the seeds have a 

high content of essential oil and fatty acids, which in 

improper storage conditions change their structure 

negatively influencing germination process [16]. 

This article presents tests performed on 

laboratory on faculty germination on seeds of Angelica 

archangelica L. These lead to the conclusion that the 

place where they were harvested and how they were 

stored, influences their quality and capacity to deliver 

viable germs. 

 

Material and Methods 

 
Biological material in form of seed was 

provided by National Institute of Research and 

Development for Potato and Sugar Beet - Laboratory 

of Medicinal Plants, Brasov. Germination studies were 

conducted on seeds of Angelica archangelica L. 

population improved, “Cristian” population. The seeds 

came from seed lots from the above mentioned 

institute. 

The biological material was collected in July 

and August, when the highest physiological maturity 

level of seed was reach maturity, selective depending 

on the different umbels types existing on the plants. 
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Thus, the main umbels with mature seeds were 

detached from the plant, were sun dried for 1-2 days 

and then were threshing. From the total mass of the 

resulting seeds were taken 200 g which were placed in 

gauze bags at 4-6 ˚ C in the refrigerator.  

The same was done with secondary and 

tertiary umbels, which harvest was also done at seeds 

maturity (after 5-10 days after harvesting the main 

umbel for the secondary ones and 15 to 20 days after 

harvesting the main umbel for the tertiary) and their 

preparation for storage followed the same track.  

Germination tests were made in Petri glass 

equipment, with a diameter of about 10 cm, sterilized 

in autoclave and base lined with filter paper. They were 

filled up to 1 / 4 with distilled water and were kept in 

germination equipment at constant temperature of 25 ˚ 

C and under continuous light. Seeds were considered 

germinated when the radicle of the seed came out of 

the skin [8]. Due to the long-sprouting, some seeds 

which did not germinate were covered with mold. 

Germinated seed counting began 10 days from the test 

and was taken at intervals of 10 days over two months, 

newly germinated seeds being removed. From the 

seeds that remained without germination after two 

months, were identified seeds without embryos. 

The experiment was polifactorial and was 

organized after randomized block method [1]. The two 

variables used in the experiment were the type of 

umbel from which were cropped seeds and seed 

storage time. 

Experimental variations used in the 

experiments we have done were: V 1 - sample of seeds 

harvested from the primary umbel, V 2 - sample of 

seeds harvested from secondary umbel, V 3 - proba de 

seminţe recoltate de pe umbela terţiară. sample tertiary 

umbel seeds harvested. These variants have been used 

under the influence of the second variable, which was 

the time of seed storage at 4-6 ˚ C in the refrigerator. 

Thus, the tests were done immediately after the 

harvest, three months after the harvest and after six 

months of the harvest.  

The data was recorded in a table to be subject 

to statistical interpretation through analysis of variance 

of the number of seeds capable of producing viable 

germs [2].  

 

Results and Discussions 

 
Distinguished collection of seeds by 

branching umbel, revealed some interesting aspects. 

Seeds position on the plant affected their size and 

proportion of seeds that contained viable embryos. 

Highest percentage of seed germination was obtained 

at the seeds that come from the primary umbel. A 

similar point of view had Galambosi (1994) [3], 

Dachler sand Pelzmann (1999) [4] who stated that in 

the studies they conducted on Angelica archangelica 

L., the largest and the most qualitative seed, given by 

the main umbel.  

Results of germination tests made 

immediately after harvest are presented in Table 1. 

  

 

Table 1 

 

Results on comparisons of the germination tests made immediately after harvesting, at seeds from the three types 

of selected genotypes umbels of Angelica archangelica L. selecţionate 

No. Variant Germination 

% 

Relative value Difference 

(t / ha) 

Significance 

compared to average 

1 V1 75,50 120,4723 12,83 *** 

2 V2 67,50 107,707 4,83 ** 

3 V3 51,00 81,37865 -11,67 ◦◦◦ 

4 M 62,67 100 - - 

5 DL 5% 

DL1% 

DL 0.1% 

  2.07 

3.14 

5.04 

 

 

Seeds from the three umbels, separately 

harvested, reacted differently when germination tests 

were performed. Main umbel produced the highest 

seed germination, with very real and positive 

significant differences compared with the average 

obtained at the seeds harvested in the mixture.  

For the seeds harvested from secondary 

umbel, the results for tests taken immediately after 

harvest are significant distinctions, positive compared 

with the average obtained from mixed seed harvesting. 

Table 2 displays the test results after 3 months 

of harvest. 

It can be seen that the highest performances 

are assigned to the seeds from the main umbel; the 

values obtained are very significant and positive. The 

tertiary umbel seeds, as in previous experiments, have 

the worst results, the differences being very significant 

negative.
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Table 2  

 

Results on comparisons of the germination tests made three months after harvesting, at seeds from the three 

types of selected genotypes umbels Angelica archangelica L. selecţionate 

No. Variant Germination 

% 

Relative value Difference 

(t / ha) 

Significance compared 

to average 

1 V1 72,50 124,2289 14,14 *** 

2 V2 63,00 107,9507 4,64 - 

3 V3 42,00 71,9671 -16,36 ◦◦◦ 

4 M 58,36 100   

5 DL 5% 

DL1% 

DL 0.1% 

  4.78 

7.24 

11.63 

 

 

Germination was calculated nine months after 

harvesting, values obtained being listed in Table 3.  

This time, the quantities of seed able to be 

germinated decrease significantly because of the rest. It 

is interesting that differences between the three 

categories of seeds harvested according to the position 

of the inflorescence are becoming more pronounced, 

meaning that the rate of loss of germination is much 

higher for secondary and tertiary umbels. 

  

Table 3 

 

Results on comparisons of the germination tests made six months after harvesting, at seeds from the three types 

of selected genotypes umbels Angelica archangelica L. selecţionate 

No. Variant Germination 

% 

Relative value Difference 

(t / ha) 

Significance compared 

to average 

1 V1 59,00 147,9438 19,12 *** 

2 V2 41,25 103,4353 1,37 - 

3 V3 21,00 52,65797 -18,88 ◦◦◦ 

4 M 40,42 100   

5 DL 5% 

DL1% 

DL 0.1% 

  5.09 

7.71 

12.39 

 

 
Conclusions 

 
1. The position of the parent plant affected 

that germination and seed weight.  

2. Better germination occurred at the seeds 

from the main umbels, but it was significantly higher 

than in seeds from the secondary and tertiary umbels.  

3. Good performance achieved at the main 

umbels and the fact that the results obtained in other 

types of umbels are much lower, facilitates that one of 

the objectives of improvement works can be obtained 

without the ramifications of inflorescences genotypes. 
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