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Abstract: At the Agricultural Research and 
Development Station of Secuieni, Neamţ 
County, we have studied the cultivation of 
some new native species: Geum vulgare L 
(Purple avens), Origanum vulgare L. 
(Oregano), as well as the acclimatization of 
Echinacea purpurea (L) Moench. and 
Ocimum sanctum L. (Holy basil), due to 
their special therapeutic value. The studied 
variants have followed the determination of 
the best sowing period for this plant. Under 
the conditions of the Secuieni Station, the 
native species Origanum vulgare L. and 
Geum vulgare L., as well as the foreign 
species Echinacea purpurea (L) Moench. 
and Ocimum sanctum L., when sown at the 
optimum  period for them, have found the 
best conditions of growth and development. 
In Echinacea purpurea (L) Moench., the 
highest production of dry herb (55.60kg/ha) 
was found at the control, compared to 1320 
kg/ha dry herb (55.60kg/ha), obtained at the 
variant sown in summer. The yield 
difference was of 4240 kg/ha (24%). In 
Ocimum sanctum L., the highest yield of dry 

herb (1811.3 kg/ha) was obtained at the 
variants sown in the first decade of April 
(20-30 April) that exceeded the control 
(sown in the first decade of April) with a 
yield increase of 654.6 kg/ha (157%). Geum 
vulgare L. had the highest yield of  fresh 
root (3390 kg/ha) at the variant sown at the 
end of summer (20-30 August), compared to 
only 1268 kg/ha obtained at the variant 
sown in spring , the difference being of  
2010 kg/ha (41%). In Origanum vulgare L., 
the highest production of dry herb (3521.67 
kg/ha) was obtained at the control sown at 
the end of August (20-30 August), 
compared to 2133 kg/ha dry herb as we 
obtained at the variants of the second stage. 
The production difference was of 1455 
kg/ha (41%).  

 
Key words: periods, Echinacea, Oregano, 
Purple avens, Holy basil 

 
REZUMAT - Cercetări privind 
introducerea in cultură a unor specii noi 
de plante medicinale şi aromatice.  La 
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S.C.D.A. Secuieni s-a cercetat introducerea 
în cultură a unor specii autohtone, Geum 
vulgare L. (cerenţel), Origanum vulgare L. 
(sovârf), precum şi aclimatizarea speciilor 
Echinacea purpurea (L) Moench. şi 
Ocimum sanctum L. (busuioc sfânt), datorită 
valorii terapeutice deosebite. Variantele 
cercetate au urmărit stabilirea epocii optime 
de semănat la aceste plante. In condiţiile de 
la Secuieni, speciile autohtone Origanum 
vulgare L şi Geum vulgare L. precum si 
cele străine, Echinacea purpurea (L) 
Moench. şi Ocimum sanctum L., atunci când 
s-au semănat in epoci optime specifice 
speciei, au găsit condiţii optime de creştere 
şi dezvoltare. Specia Echinacea purpurea 
(L) Moench. s-a remarcat prin cea mai mare 
producţie de herba uscată (55,60kg/ha) la 
varianta semănată în pragul iernii – martor, 
faţă de numai 1320 kg/ha herba uscată, 
producţie obţinută la varianta semănată în 
vară, diferenţa de producţie fiind de 4240 
kg/ha (24%). La Ocimum sanctum L., cea 
mai mare producţie de herba uscată (1811,3 
kg/ha) s-a obţinut la variantele semănate în 
ultima decadă a lunii aprilie (20-30 aprilie), 
care a depaşit martorul (semănat în prima 
decadă a lunii aprilie) cu un spor de 654,6 
kg/ha (157%). La Geum vulgare L., s-a 
evidenţiat, prin cea mai mare producţie de 
rădăcini proaspete (3390 kg/ha), varianta 
semănată la sfârşitul verii (20-30 august), 
faţă de numai 1268 kg/ha, cât s-a obţinut la 
varianta semănată primăvara în urgenţa a II-
a, diferenţa fiind de 2010 kg/ha (41%). La 
Origanum vulgare L., cea mai mare 
producţie de herba uscată (3521,67 kg/ha)  
s-a obţinut la varianta semănată la sfârşitul 
lunii august (20-30 august) (martor), faţă de 
2133 kg/ha herba uscată, cât s-a obţinut la 
variantele semănate în urgenţa a   II-a, 
diferenţa de producţie fiind de  1455 kg/ha 
(41%). 
 
Cuvinte cheie: epoci, echinacea, sovârf, 
cerenţel, busuioc 

 

INTRODUCTION 
 
The diversification of the 

resources of plant raw matter for 
pharmaceutics was a permanent 
concern of the agricultural research in 
the field of medicinal and aromatic 
plants (Alexan et al., 1991). At the 
Agricultural Research and 
Development Station of Secuieni, 
Neamţ County, we have studied the 
cultivation of some new native 
species: Geum vulgare L. (Purple 
avens) and Origanum vulgare L. 
(Oregano), as well as the 
acclimatization of species Echinacea 
purpurea (L) Moench. and Ocimum 
sanctum L.  (Holy basil), due to their 
special therapeutic value (Table 1).   

Echinacea purpurea L. Moench. 
was introduced in Romania by 
plantlet, therefore it was not 
established the best sowing period but 
only the planting period.   

In Ocimum sanctum L. (Holy 
basil) and Origanum vulgare L. 
(Oregano), there were not found data 
concerning their cultivation in the 
Romanian literature.  

In Geum vulgare L. (Purple 
avens), the best sowing period was 
established for the region of Bărăgan, 
but we have established the sowing 
period under conditions of the 
Subcarpathian region of Moldavia.  

This scientific paper shows some 
results obtained in the two projects 
developed within CEEX – BIOTECH 
Project. 
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Table 1- Data on the chemical composition of species Echinacea purpurea (L) 
Moench., Ocimum sanctum L., Geum vulgare L., Origanum vulgare L. 
(Antonescu, 1992; Bojor, 2003; David et al, 2003; Grigorescu et al, 2001; 
Muntean et al, 2007; Tămaș, Oprean, 2003; Tămaş et al, 2005)*. 

 
Species Raw matter  Chemical composition Therapeutic indications  

Echinacea 
purpurea (L) 
Moench. 

- aerial part 
 (Echinacea 
herba) 
- roots  
(Echinacea 
radix) 

- polysaccharides; 
- flavonosides; 
- derivatives of caffeic  
acid 
- volatile oils; 
- reducing sugars; 
- pentosans; 
- echinaceine; 
- mineral salts  

- determine the increase of 
body self-defence system by 
mobilization of leucocytes and 
increase of phagocytosis); 
- inhibit the virus multiplication;  
- herb is  raw matter for 
obtaining antiviral,  antitumor, 
immune stimulating, 
cicatrisation, anti-inflammatory 
and diuretic    preparations    

Ocimum 
sanctum L 

- aerial part  
(Sanctum 
herba) 

- volatile oil 
        - ingenol 
        - chavicol 
        - bisalolen 
- flavonic aglicons 
- C- glicosides 
- ursolic acid etc.  

 - herb is recommended as 
general tonic and has antistres 
– adaptogene properties;  
- volatile oil has antibacterial 
and antimycotic action; 
- oil is used in food, perfume 
industry and in cosmetics  

Geum 
vulgare L. 

- rhizome and 
roots  
(Gei rhizoma) 

- volatile oil (with 
eugenol); 
- tannins (10-24%); 
- geine; 
- bitter principles;  
- mucilages  

 - rhizome and roots due to  
tannin decrease the secretion 
of mucous membranes having 
anti- diarrhoea  action ;   
- has haemostatic effect; 
- eugenol has antiseptic 
properties; 
- the entire complex of active 
principles has a bitter tonic 
action galactagogue, 
stomachic, analgesic and 
aromatic  

Origanum 
vulgare L. 

- aerial part 
(Origanum 
herba) 

- volatile oil  
(0.4-0.8%) with low 
content of timol (below 
10%); 
- tannins; 
- flavonoides; 
-– propane phenyl 
compounds; 
- bitter substances; 
- free tritorpenic acids  

- antiseptic for respiratory 
ways; 
- it is used in tracheitis, 
bronchitis, antispastic, tonic-
bitter, in anti-acid gastritis  

 
*Marta I. – Cercetări privind bioecologia şi tehnologia de cultivare a speciei Geum urbanum 
L. (Investigation on the bioecology and cultivation technology of Geum urbanum L., PhD), 
Teză de doctorat, USAMV Cluj Napoca, 2000 
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MATERIALS AND METHODS 
 
Trials were carried out on a cambic 

Chernozem well supplied with nutrients, 
according to the method of randomized 
blocks with three replicates.  

The studied variants have followed 
the determination of the best sowing 
period and were the following:  

In Geum vulgare L. and Origanum 
vulgare L.: the First Period – sowing at 
the end of summer (20-30 August), the 
Second Period – sowing in spring at the 
first stage (20-30 March) and the Third 
Period – sowing at the second stage (30 
March-10 April); the Third Period – 
sowing at the second stage (30 March – 
10 April). In these species, investigations 
were conducted during 2007-2009. 

In Echinacea purpurea (L) 
Moench., we have tested more periods in 
different years (2003 and 2004): the  First 
Period – sowing before winter (23 
October-13 November), the Second 
Period – sowing since spring coming (31 
March – 26 April),  the Third Period – 
sowing in summer (22-24 July). 
Investigations were conducted during 
2003-2006. 

In Ocimum sanctum L., the three 
variants were: the First Period – sowing in 
the second decade of April (10-20 April), 
the Second Period – the last decade of 
April (20-30 April) and the Third Period – 
beginning of May (1-5 May). 

Land preparation consisted in works 
of crumbling and levelling, and the 
precedent plant was fenugreek.  

Sowing was done by hand, in all the 
species the sowing distance was of 50 cm 
between rows and 15 cm on the row, at 
the depth of 2 cm. 

The management works consisted in 
manual hoeing between rows at the same 
time with weeding on the row, their 
number varying according to the degree 

of weed encroachment, so the fields were 
free of weeds.  

Plants were harvested by hand at 
maturity for each species. In Echinacea 
purpurea (L) Moench., Origanum vulgare 
L., Ocimum sanctum L., herb was 
harvested at flowering, while in Geum 
vulgare L., roots and rhizomes were 
harvested in the autumn, when the 
weather was cold.  

The climatic conditions during the 
studied period were close to the 
multiannual average, quite favourable to 
native species.  

 
RESULTS AND DISCUSSION 

 
Two trials were carried out in 

Echinacea purpurea (L) Moench., in 
different years (2003 and 2004), for 
establishing the best sowing period, 
while the production results were 
shown both in years of vegetation and 
years of experimentation. Plants sown 
in 2003 in the Third Period (in 
summer) died in winter; therefore we 
have no production results for this 
period.  

In 2003, in plants of the first year 
of vegetation, the highest yield of dry 
herb (30.4/ha) was obtained at the 
variant sown at the beginning of 
spring and in 2004, the highest 
production of dry herb (22.5q/ha) was 
obtained at the control sown at the 
beginning of winter. 

On the average, in the first year 
of vegetation, the highest yield was 
obtained at the control (17.5 q/ha dry 
herb) (Table 2). 

In 2004, the plants of the second 
year of vegetation obtained practically 
equal productions in the first two 
sowing periods. The yield increase 
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achieved in the Second Period was 
statistically non-assured (45.1 q/ha 
compared to 40.9 q/ha).  

At the second trial in 2005, 
situation was similar (76.3 q/ha 
compared to 75.2 q/ha). The mean 
yield of dry herb obtained in the 
plants of the second year of vegetation 
was of 26.0 q/ha at the Third Period 
(sown in spring), 58.1 q/ha at the First 
Period (control) and 60.7 q/ha at the 
Second Period (Table 2). 

In 2005, in plants of the third 
year of vegetation, the highest yield of 
dry herb (75.6 q/ha) was obtained at 
the variant sown in the Second Period 
(at the beginning of spring), while in 
2006, in plants of the third year of 
vegetation, the highest yield of dry 
herb (77.1 q/ha) was obtained at the 
variant sown in the First Period (at the 
beginning of winter) (Table 3). 

 
Table 2 – Influence of sowing period on the production of dry herb (q/ha) in 

Echinacea purpurea (L) Moench. 
 

First year of vegetation  Second year of vegetation  
2003-2004 2004-2005 Variant 

2003 2004
q/ha % Dif. 

2004 2005
q/ha % Dif. Signif. 

First 
Period 
(control)  

12.5 22.5 17.5 100 Control  40.9 75.2 58.1 100 Control   

Second 
Period  30.4 - 15.2 86 -2.3 45.1 76.3 60.7 104 2.6  

Third 
Period  - - - - - - 52.0 26.0 44 -32.1 000 

LSD 5% =  5.3q/ha;  1% =  7.9q/ha;    
0,1%=11,3q/ha 

LSD 5% =  4.6 q/ha; 1% =  5.9q/ha; 
0.1%=8.3q/ha 

 
Table 3 - Influence of sowing period on the production of dry herb (q/ha) in 

Echinacea purpurea (L) Moench. 
 

Third year of vegetation  Fourth year of vegetation  
2005-2006 2005 Variant 

2005 2006
q/ha % Dif. Signif.

2005 
% Dif. Signif. 

First Period 
(control)  74.8 77.1 75.9 100 Control  71.0 100 Control   

Second 
Period  75.6 63.1 69.3 91 -6.6 0 56.4 94 -4.3  

Third 
Period  - 53.9 26.9 35 -49.0 000 - - -  

 LSD 5% =6.6 q/ha;    1%= 9.5 q/ha;  
  0.1% = 14.5 q/ha 

LSD 5% =2.6q/ha;  1%= 5.5 
q/ha;   0.1% = 7.8 q/ha 
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On the average of the third year 
of vegetation, the highest yield of dry 
herb (75.9 q/ha) was obtained at the 
control. The production differences of 
the other periods were negatively 
statistical assured: -6.6 q/ha (9%) in 
the Second Period (sown at the 
beginning of spring) and -49 q/ha 
(75%) in the third period (sown in 
winter) (Table 3) 

In 2006, in plants of the fourth 
year of vegetation, the highest yield of 
71.0 q dry herb/ha was obtained at the 
control (sown at the beginning of 
winter) (Table 3). 

On the average of experiencing 
years and vegetation years (average 
on periods) in Echinacea purpurea 
(L) Moench., the highest yield of dry 
herb (55.6 q/ha) was obtained at the 
control – the First Period – sown at 
the beginning of winter. The 
differences of production in the other 
periods were negatively statistical 
assured: 5.2 q/ha (9%) at the Second 
Period (sown at the beginning of 
spring) and 42.4 q/ha (76%) at the 
Third Period – sown in summer 
(Table 4).  

 
Table 4 – Average production of dry herb (q/ha) in Echinacea purpurea (L) Moench. 

 
Average on periods 2003-2006 Variant 

q/ha % Dif. Signif. 
First Period (control) 55.6 100 Control   
Second Period  50.4 91 -5.2 0 
Third Period  13.2 24 -42.4 000 

LSD 5% = 4.6q/ha;          LSD 1%= 6.6 q/ha;        LSD 0.1% = 10.1 q/ha 
 
In species Ocimum sanctum L., 

during 2007-2009, the average highest 
production of dry herb was obtained 
at the variant sown in the Second 
Period (20-30 April). It was of 
1540.8kg/ha in 2007, 2053.3kg/ha in 
2008 and 1839.6kg/ha, in 2009. On 
the average of the three years, at this 
variant, the obtained production of dry 
herb was of 1811.3 kg/ha. The yield 
increase, compared to the control (the 
First Period – sown in the second 
decade of April) was of 654.6 kg/ha 
(157%), very significant statistically 
assured.  

In Geum vulgare L., the sowing 
period has influenced the production 

of plant raw matter. The highest 
production of fresh roots was obtained 
at the variants sown in the First Period 
– control (sowing at the end of 
summer). Production was of 3234 
kg/ha in the second year of vegetation 
(2007), of 3182 kg/ha in the third year 
of vegetation (2008) and of 3115 
kg/ha in the fourth year of vegetation 
(2009). On the average of the three 
years at the variant sown in the First 
Period, the obtained production was 
of 3390kg/ha fresh roots, compared to 
only 1268 kg/ha, the average of years 
at the variants sown in spring at the 
second stage, the difference being of - 
2010 kg/ha (41%). 
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In Origanum vulgare L., the best 
sowing period was the First Period – 
sowing at the end of summer (20-30 
August), when the highest production 
of dry herb was obtained - 3580 kg/ha 
in the first year of vegetation (2007), 
3612 kg/ha in the second year of 
vegetation (2008) and 3573 kg/ha in 
the third year (2009). 

Without taking into account the 
year of vegetation, the average on 
periods pointed out the superiority of 
variants sown at the end of summer 
(20-30 august), when a production of 
dry herb of 3521.67 kg/ha was 
obtained, compared to only 2133 
kg/ha obtained at the variants sown in 
the second stage. The difference of 
production was of -1388.67 kg/ha 
(61%). 

 
CONCLUSIONS 

 
Under conditions of Secuieni, 

the native species Origanum vulgare 
L. and Geum vulgare L., as well as 
the foreign species Echinacea 
purpurea (L) Moench. and Ocimum 
sanctum L., when sown at best 
periods, found optimum growth and 
development conditions. 

In Echinacea purpurea (L) 
Moench., the variant sown at the 
beginning of winter (control) was 
noticed for the best production of dry 
herb (55.60kg/ha), compared to only  
1320 kg/ha dry herb obtained at the 
variant sown in summer. The 
difference of production was of 4240 
kg/ha (24%). 

In Ocimum sanctum L., the 
highest production of dry herb 

(1811.3 kg/ha) was obtained at the 
variant sown in the last decade of 
April (20-30 April) that exceeded the 
control (sown in the first decade of 
April) having a yield increase of 
654.6 kg/ha (157%). 

In Geum vulgare L., the highest 
production of fresh roots (3390 kg/ha) 
was obtained at the variant sown at 
the end of summer (20-30 august), 
compared to only 1268 kg/ha 
recorded at the variant sown in spring 
at the second stage. The difference 
was of only 2010 kg/ha (41%). 

In Origanum vulgare L., the 
highest production of dry herb 
(3521.67 kg/ha) was obtained at the 
variant sown at the end of August (20-
30 August) –control, compared to 
2133 kg/ha dry herb, obtained at the 
variants sown in the second stage. The 
difference was of – 1388.67 kg/ha 
(61%). 
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