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Summery. The highest root production was 
obtained at the plating variant of 50x20 cm. The 
best germinative capacity was registered right after 
seeds harvest from main flowerings and also the 
secondary ones and not at least from blended 
seeds. The highest volatile oil content was 
registered at planting variant of 50x20 cm (0,96 
ml/100g 

Rezumat. Cele mai mari producţii s-au obţinut în 
varianta plantată la distanţa de 50x20 cm. Cel mai 
mare conţinut de ulei volatile s-a obţinut în 
varianta plantată la 50x20 cm (0,96 ml/100g). 
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INTRODUCTION  
He plant is native from Island and Groenland, and it is spread in temperate areas in Europe and Asia, in the 

mountain and sub alpine level. 
The main material used here in our country is represented by the roots and rhizomes in the first year of 

vegetation (Angelicae radix), and sometimes also for its airy organs in the second year of vegetation. The rhizome and 
its root contain volatile oil in a percentage of 0,10-0,37% in the fresh product and 0,28-1,0% in the dry product. The 
fruit are richer in volatile oil than the roots (0,31-0,53% in fresh fruit and 0,32-2% in dry fruit). 

Angelica’s oil, in small dozes, is a cerebral rousing; in large dozes has a cerebral depreciation effect with a 
paralitic action. Angelicae radix has a tonic action, stomahic and antibiotic. 

Angelica’s roots are the main material in order to obtain some bitter liqueurs as Boonekamp or Chartreuse 
and generally it is used as aromatization in food industry. 

The vegetal product is a part of man gastrointestinal drugs: IBEROGAST, GASTRITOL, STOVALID, 
CARVOMIN. 

 
MATERIAL AND METHOD  
The soil on which the experience was placed is an alluvial one, , soil with a low alkaline reaction; average 

carbonadoed at the surface, average content in humus, well provided with total nitrogen on the first 30 cm, with a medium 
clay texture, low clay with a good content of mobile phosphorus and potassium. 

Used material is represented a population from Cluj, from which we harvest the seeds yearly in order 
to breed the specie. 

1. The establishment of optimal nutrition area for Angelica archangelica L specie, obtained through 
seedlings. 

The experience took place in the year 2003 and also in the year 2004, after unrandomized blocks method, 
with four repetitions with a total experience surface of 64 m2. Seedlings planting was made each year at the end of 
April, and in autumn the rhizomes were harvested, taking into account which planting variant gave the best production. 
The dates were processed with the help of variant analyze. 

The variants taken into study are: 
- V1- 50 cm between rows x 15 cm between plants /row, 133.333 plants/ha density  (Control variant); 
- V2- 50 cm between rows x 20 cm between plants /row, 100.000 pl/ha density; 
- V3- 50 cm between rows x 25 cm between plants/row, 80.000 pl/ha density; 
- V4- 50 cm between rows x 30 cm between plants /row 66.666 pl/ha density; 
2. Study of  Angelica archangelica L specie seeds germination 
The experience began in September 2002 when the fruit were harvested, from the main flowerings and also 
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from secondary flowerings of Angelica archangelica L. and it was over in December 2003. The seeds were put to 
germinate respecting the work methodology, in four repetitions of 100 seeds each.. 

All this time we noticed the influence of age upon seeds germinative capacity (which were written down at 
28 days since the experience began). As a germinative layer was used filter paper (TP), on de 200C. 

The variants taken into study were: 
- V1-immediately after harvest (Control variant) – September 2002; 
- V2- at  6 months from harvest – February 2003; 
- V3- at 12 months after harvest  – August 2003; 
- V4- at 18 months after harvest – December 2003. 
3. The study of active priciples content depending on density at Angelica archangelica L. specie 
(volatile oil). 
To be able to determinate quality features the content of volatile oil was determined (ml/100 g dry) from 

roots and rhizomes depending on the nutrition space, with the help of water vapours entrapment method in a neo-
Clevenger device. 
 

REZULTS AND DISCUSSIONS  
1. The establishment for optimal nutrition area at Angelica archangelica L specie 
Harvest was made at the end of October. They were mowed and airy parts were taken away after which the 

roots were dislocated with the help of the spade. The roots taken out from each variant /repetition, were cleaned of dirt, 
than they were cut washed and weighed.  

In the table 1.1. it can be observed that the highest root production was obtained at the planting variant of 
50x20 cm (V2 – 9750 kg/ha), being registered very distinct positive values toward the control variant (V1 – 8000 
kg/ha). The lowest production was obtained at the planting variant of 50x30 cm (6688 kg/ha), which register 
significant negative values towards the control variant  

Table 1.1. 
Production of fresh radix din the first year of vegetation  

Cluj-Napoca, average 2003-2004 
Production of 
fresh  radix   

Variant 

Planting 
distance  

(cm) 

 
Nr. plants/ha 

kg/ha % 

 
Difference 

 
Significance 

V1 (Mt) 50x15 133.333 8000 100 0 - 
V2 50x20 100.000 9750 121 1750 xx 
V3 50x25 80.000 7563 95 -438 - 
V4 50x30 66.666 6688 84 -1313 0 
                                                                        LSD 5%= 1171,5;      LSD 1%= 1642,47;       LSD 0,1%= 2321,5 

2. The study of Angelica archangelica L specie seeds germination. 
At the seeds from main flowerings it can be observed that these have the highest 

germination percentage, which is right after harvest. The germinated seeds percentage is 
significantly decreasing after a period of storage, but it remains high enough in order to be used 
for sowing even after an interval of six months storage (table 2.1.). 

The biggest germinative seeds capacity decreasing were registered  at 12 and 18 
months from harvest. 

The highest percentage of germinated seeds from the secondary flowering, is right 
after harvesting, 74%, being with 6% lower than the percentage of germinated seeds from the 
main flowerings (table 4.3).It can be observed that at Angelica archangelica L.seeds which are 
from secondary flowerings, the most decreasing germinative percentage is registered at 12 18 
months from harvest (table 2.2.). 

Table 2.1. 
The influence of Angelica archangelica L seeds storage period from the main flowering (Cluj-

Napoca, 2003) 
Variant Germinative capacity (%) % ±Difference Significance  

Right after harvest (Mt) 80 100 - - 
At 6 months from harvest  71 89 - 9 000 
At 12 months from harvest  36 45 - 44 000 
At 18 months after harvest   20 25 - 60 000 

                                  LSD 5%=0,96 ;  LSD 1%=1,35;  LSD 0,1%= 1,91 
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Table 2.2 
The influence of storage period upon se Angelica archangelica L seeds germination 

from secondary flowering  (Cluj-Napoca, 2003) 
Variant Germinative 

capacity (%) % ±Difference Significance 

Right after harvest (Mt) 74 100 - - 
At 6 months from harvest 65 88 - 9 000 
At 12 months from harvest 30 41 - 44 000 
At 18 months after harvest   16 21 - 58 000 

                                                                    LSD 5%=1,31; 
                                                                    LSD 1%=1,84; 

                                                                       LSD 0,1%= 2,59 

 
In table 2.3 are presented the results concerning the influence of storage period upon  

seeds (from the main and secondary flowering) of angelica. At seeds from this blending it can 
be observed that right after harvest it is achieved the highest percentage of germinated seeds, of 
77%. The most accentuated decreasing of seeds germination is registered in the months 12 and 
18 from harvest. 

Table 2.3 
The influence of storage period uponthe fermination of the seeds from the main and 
secondary flowering at de Angelica archangelica L., (Cluj-Napoca, 2003) 

 
Variant Germinative 

capacity (%) % ±Difference Significance 

 Right after harvest (Mt) 77 100 - - 
At 6 months from harvest 68 88 - 9 000 
At 12 months from harvest 33 43 - 44 000 
At 18 months after harvest   18 23 - 59 000 

                                                                                                LSD 5%=1,13;  
                                                                                                LSD 1%=1,59; 
                                                                                                LSD 0,1%= 2,25 

 
3. The study of active principles content depending on the density at Angelica 

archangelica L.specie  (volatile oil). 
 

From table 3.1 it can be noticed that the highest level of volatile oil, in rhizomes, is at 
the planting variant of 50x22 cm (23,4 l/ha), followed by the variant with 50x25 cm (16,6 l/ha) 
and 50x30 cm (12 l/ha) and the last one is the variant control 50x15 cm cu (10,6 l/ha). 

Drying percentage is about 4:1. 
Table 3.1 

Volatile oil content in underground organs (rhizomes - root) dry of Angelica 
archangelica L plants, in the first year of vegetation (Cluj-Napoca 2003) 

 
Content in volatile oil Planting distance 

(cm) 
Rhizomes and dry roots 

production   kg/ha ml/100 g l/ha 
50x15)(Mt) 2000 0,53 10,6 

50x20 2438 0,96 23,4 
50x25 1891 0,88 16,6 
50x30 1672 0,72 12 
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CONCLUSION AND RECOMMENDATION.  
The highest root production was obtained at the plating variant of 50x20 cm (V2 – 

9750 kg/ha), registering very significant positive values towards variant control (V1 – 8000 
kg/ha). 
 It is recommended for production to plant the seedlings at a distance of 50 cm 
between rows and  20 cm between plats on row, using a density of 100.000plants/ha.  

2. The best germinative capacity was registered right after seeds harvest from main 
flowerings and also the secondary ones and not at least from blended seeds. 

It is recommended that the seedlings production to be made in the year in which the 
seeds are harvested, otherwise we risk not to have germination. 

3. The highest volatile oil content was registered at planting variant of 50x20 cm (0,96 
ml/100g and 23,4 l/ha). 
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