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Abstract  
 Cultivars of six leaf herb species were grown during 1999-2000 at South 
Finland (Piikkiö, 60° N, 23 ´E) and North Finland (Ruukki, 64° N, 41 E). The plants 
were propagated by seedlings, grown in black plastic mulch, fertilized by 20 t/ha 
compost. Growth, fresh and dry leaf yield, essential oil content, and composition 
were studied. 
 The yields obtained from the southern growing site were generally higher by 
10-40 % than those from the site 500 km further North. The shorter growing season 
affected the biomass production, but did not strongly influence the essential oil 
content and composition which were similar to other European results. The yield 
differences were very high in the case of Greek oregano and marjoram, but savory 
and dragonhead showed a better tolerance to the cooler climatic conditions and the 
yield differences were much smaller. Sage and thyme can be only grown in Finland 
as annuals and their yields were almost identical from both sites.  
 Using bred cultivars, sufficient quantities of high quality raw material can be 
produced under Nordic conditions. 
 
INTRODUCTION  
 There is increasing interest in the use and cultivation of culinary herbs in Finland, 
by amateur gardeners and professional growers. Unfortunately, the cultivar name and 
characteristics of the cultivar are generally not marked on the seed packets, even though 
in some European countries there exist many cultivated materials. The aim of this 
experiment was to test several registered cultivars under Finnish climatic conditions and 
to give recommendations for seed companies and herb growers to improve the quality of 
domestically grown herb raw material. 
 
MATERIALS AND METHODS 
 The cultivar trials were done in two phases. In the first phase from 1997 to 1998, 
twenty four herb cultivars obtained from European seed companies and Institutes were 
tested under organic growing conditions. These initial assessment trials were done at the 
experimental site of the Ecological Production, Karila, Agrifood Research Finland, 
Mikkeli (61° N, 44´E), situated in the South-East of Finland. The following cultivars were 
tested:  
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Dracocephalum moldavica: �Blue Dragon,� �Snow Dragon 
Origanum majorana: �Priganum,� �Quedlinburg standard� 
Origanum heracleuticum: �Greek Oregano� ( Finland), �Pizza Dost� 

(Germany) 
Salvia officinalis:   �Extracta,� �Syn-1� 
Satureja hortensis:   �Aromata,� �Compacta� 
Thymus vulgaris:   �Varico 1,� �Deutscher Winter�  

 
 These selected cultivars were grown from 1999 to 2000, in South Finland (60° N, 
23´E) at Piikkiö, Plant Production Research, Horticulture, and in North Finland (64° N, 
41´ E) at Ruukki, North Ostrobothnia Research Station. Climatic data of the experimental 
places are presented in Table 1.  
 The plants were grown in plots covered by black plastic mulch and fertilized with 
20 tonnes/ha of compost. The plant density was 4-12 plants/m² with a plot size of 5 m² 
with three replications. Growth, overwintering, fresh and dry herb yield were measured. 
The essential oil content and composition were determined in Kosice, except for 
Dracocephalum moldavica, which was analyzed in Scotland.  
 
RESULTS 
 The weather conditions of the cultivation areas did not vary much over the two 
years of the experiment, but there were differences observed between the two different 
sites. The average cumulative temperature of the growing periods in South Finland was 
1482 °C, while in North Finland it was only 1071 °C. The average temperatures in the 
summer months were 1-3 °C higher in the South compared with the North (Table 1). 
These climatic differences strongly influenced the growth and biomass potential of the 
herbs. 
 
Dracocephalum moldavica  
 There were no significant differences in the plant growth of the two cultivars of 
dragonhead. The length of the growing season from sowing to harvest was similar in both 
places � from 66 to 71 days. Similarly, for both cultivars the dry matter content was 20-23 
%, and the leaf:stem ratio, at 63:37. The average plant heights were 55 cm in South 
Finland and 37 cm in North Finland. The fresh and dry yields, therefore, were higher in 
the South at 20 � 38%. Only in South Finland was the marketable dry leaf yield of the 
white flowered `Snow Dragon` cultivar 40 % higher than that of the cultivar `Blue 
Dragon` (Fig. 1). 
 According to Table 2, the essential oil content of both cultivars was slightly higher 
in South Finland, but the composition of the oil was practically similar at both sites.  
 
Origanum majorana 
 The growing season for marjoram was longer in South Finland (136 and 108 days) 
than in North Finland (111 and 101 days) in both 1999 and 2000, respectively. The 
warmer and longer growing season in the South in 1999, gave better conditions for 
growth than in the North, therefore two harvests and double yield were obtained (Fig. 2). 
The plants were also taller in the South (41 cm), than in the North (31-34 cm). The 
marketable dry leaf yields from the two cultivars were double in the South (215 g/m², 232 
g/m²) compared with those in the North (99 and 106 g/m²) for Priganum Blattmarjoram 
and Quedlinburg Standard respectively.  
 The essential oil yield from the second harvest was only a bit higher than that of 
the first harvest (Table 3). Due to calibration problems, we could not detect the quantities 
of sabinene derivates in the marjoram essential oil as its main component, only the 
quantities of α and γ-terpinene and terpinen 4-ol. There were no significant differences 
between the composition of the essential oils of the two cultivars, however, the proportion 
of terpinene derivatives shows a small rise at the northern growing site. 
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Origanum heracleoticum  
 From previous research, it had been shown that �Greek oregano,� which is a 
perennial, does not overwinter well under Nordic conditions (Putievsky et al. 1998). In 
these experiments, there were big differences in the biomass production between the first 
and second years and also between sites. 
 During the first year, the growing season was long in South Finland and two 
harvests were possible (81 days from sowing to 1st harvest and 154 days to 2nd harvest) 
and the fresh yields for both cultivars (Fig. 3) were high (1700 g/m²). 
 In North Finland the length of the growing season in the first year was 86 days, 
but there was only one harvest, with a much lower yield of 360 g/m². The overwintering 
in South was 30% and only 10% of in the North, therefore the yields in the second year 
were very low (Fig. 3).  
 The essential oil contents of the dry yields in North Finland were significantly 
lower (2.38-2.95%) than in South Finland (3.04- 4.28%), but the quantity of the main 
compound, carvacrol was very high in both strains and at both growing sites (93.46-96.62 
%), (Table 4). 
 
Salvia officinalis 
 According to the results, sage can be cultivated in Finland as an annual plant and 
the possible biomass can range between 1200-1700 g/m². The newly bred Italian cultivar 
(�Syn-1�) gave an 8-22 % higher yield in both sites than that of the cultivar `Extracta`. 
Even though the growing seasons were similar in both places over the two years (124-133 
days), the plant heights and the fresh yields of both cultivars were 12-27% higher in 
South Finland than in the North (Fig. 4). 
 The essential oil content from the dried leaf was 1.80-2.09%, higher values were 
obtained in the North. The composition of the oils had similar profiles, with `Syn-1` 
having the lowest beta-thujone content in both sites (3.81-3.98%) (Table 5).  
 
Satureja hortensis 
 The cultivar �Aromata� yielded nearly a double amount of fresh and dry matter at 
both sites than the cultivar �Compacta�. Summer savory tolerated the cool Nordic climate 
quite well and the yields from cultivar �Aromata� in both experimental years were higher 
in North Finland ( Figure 5). The growing season from sowing to harvest lasted between 
67 and 79 days in the South, and 77-97 days in the North. The cultivar �Compacta� is very 
low-growing (height: 20-25 cm) and its growth rate is faster (from sowing to harvest: 67-
79 days), compared to �Aromata� which is taller (height: 34-37 cm) and slower growing 
(79-97 vegetation days). 
 The essential oil content of both cultivars were high (3.13-3.84 %) and the yield of 
the main component carvacrol, ranged between 59-70 % (Table 6). 
 
Thymus vulgaris 
 As with sage, thyme does not overwinter in Finland and has to be grown as an 
annual. Both cultivars of this warmth-requiring species gave a 15-35% higher yield in the 
southern site than in the North (Fig. 6). The cultivar `Deutscher Winter` seemed to be a 
more suitable cultivar for cooler areas, producing a 5-23 % higher yield than the cultivar 
�Varico 1.�  
 However, the essential oil content from �Varico 1� was 46% higher than that of 
�Deutscher Winter.� The content of thymol in oil of both cultivars ranged from 75-83% at 
each experimental site (Table 7).  
 
DISCUSSION  
 From previous researches (Galambosi 1998a, 1998b, Putievsky et al. 1998), it has 
been found that the limiting factors for plant production in Nordic latitudes are the low 
winter temperatures, day length and the shortness of the growing season. In this 
experiment, there were clear differences between the two experimental sites in biomass 
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production and yield from the selected cultivars.  
 The yields obtained from the South Finland site were generally higher by 10-40% 
than those from the site 500 km further to the North, but the suitability of the plants and 
their biomass production were very much species related. 
 The differences were very high in the case of the warmth-requiring herb species, 
Greek oregano and marjoram. The perennials, sage and thyme, can only be grown in 
Finland as annuals. Their yield levels were almost identical from both sites, in spite of the 
500 km difference in latitude. 
 Savory and dragonhead showed a better tolerance to the cooler climatic 
conditions, and the yield differences were much smaller. Dragonhead originates from 
Siberia which is obviously in connection with acclimatization to the cooler climatic 
conditions.  
 If we compare our analytical results with those reported in the literature (Table 8), 
we can state that the essential oil content and composition of the cultivars studied in this 
experiment were practically the same as mentioned by other European researchers. The 
shorter growing season affected the biomass production, but did not strongly influence the 
essential oil content and composition. 
 From the experimental results taken over two years, we have calculated the 
average dry leaf yield of the selected herb cultivars (Table 9). The lower yield level is 
from the northern site, and the higher yield level from the southern site. 
 The final conclusion drawn from this experiment is that, in using bred cultivars, 
sufficient quantities of high quality raw material can be produced under Nordic 
conditions, although the quantity of biomass is less than that obtained in Central Europe. 
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Tables 
 
Table 1. The climatic data of the experimental sites during 1999-2000 
 
 Average temperatures C° Effective heat sums C° Precipitation (mm)
Years of whole year of summer months 

(V-IX) 
of growing seasons of summer months 

(V-IX) 
 South -

F. 
North-F. South-F. North-F. South-F. North-F. South-F. North-F. 

1999 6 2.5 14.3 11.5 1544 1093 156 291 
2000 6.7 4 12.9 11.9 1420 1049 298 309 
Mean: 6.3 3.2 13.6 11.7 1482 1071 227 300 
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Table 2. Essential oil content and composition of Dracocephalum moldavica cultivars 

grown in South- and North-Finland (mean of 1999-2000) 
 
Oil content and `Blue Dragon` `Snow Dragon` 
composition South-Finland North-Finland South-Finland North-Finland 
Oil % 0.9 0.7 0.7 0.6 
linalool 2.2 2.0 2.0 1.8 
neral 13.8 14.7 16.6 14.9 
geranial 18.3 21.7 24.3 19.5 
geranylacetate 43.9 39.5 38.6 40.3 
geraniol 5.8 5.3 4.1 4.0 
caryophyllene 1.6 2.2 2.3 2.9 
 
 
 
 
 
 
 
Table 3. Essential oil content and composition of Origanum majorana cultivars grown in 

South- and North-Finland (mean of 1999-2000) 
 
Oil content and South-Finland North-Finland 
main compounds `Priganum` `Quedlinburg` `Priganum` `Quedlinburg` 
 I. harvest II. harvest I. harvest II. harvest I. harvest I. harvest 
essential oil % 1.20 1.74 1.39 1.49 1.37 1.38 

sabinene 5.50 5.23 4.81 4.71 3.77 3.24 
α-terpinene 4.66 6.35 5.27 6.43 5.42 5.19 
γ-terpinene 9.84 9.98 11.4 14.48 13.13 12.48 
linalool + cis-
sabinenehydrate 

30.38 29.49 26.97 21.32 24.28 22.83 

terpinen 4-ol 33.89 34.11 39.82 39.37 40.77 44.93 
 
 
Table 4. Essential oil and carvacrol content of oregano (Origanum heracleoticum) strains 

grown in South- and North-Finland (mean of 1999-2000) 
 
Oil and carvacrol `Greek oregano` `Pizza Dost` 
content South-Finland North-

Finland 
South-Finland North-Finland 

 I. harvest II. harvest I. harvest I. harvest II. harvest I. harvest 
Oil % 3.04 3.5 4.28 2.95 2.74 2.38 

carvacrol 96.31 96.62 95.06 93.46 95.83 95.15 
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Table 5. Essential oil content and composition of Salvia officinalis cultivars grown in 

South- and North-Finland (mean of 1999-2000) 
 
Oil content and `Extracta` `Syn-1` 
composition South-

Finland 
North-
Finland 

South-
Finland 

North-Finland 

Oil % 1.80 2.00 1.81 2.09 
α-pinene 2.89 4.43 5.71 4.57 
camphene 3.90 4.64 5.02 3.81 
limonene 1.11 2.11 1.25 1.60 
1,8-cineol 12.83 15.52 14.21 14.38 
α-thujone 31.85 34.23 36.85 34.63 
ß-thujone 5.13 4.69 3.81 3.98 
camphor 24.68 18.59 15.78 12.40 
ß-caryophylene 3.82 4.97 2.36 6.34 
humulene 4.82 3.13 5.19 5.35 
ledene 5.54 5.10 4.91 7.40 
 
Table 6. Essential oil content and composition of Satureja hortensis cultivars grown in 

South- and North-Finland (mean of 1999-2000) 
 
Oil content and `Aromata` `Compacta` 
composition South-

Finland 
North-
Finland 

South-Finland North-Finland 

Oil % 3.84 3.13 3.33 3.51 
p-cymene 32.45 34.38 30.26 23.95 
carvacrol 65.07 59.32 64.35 70.69 
 
Table 7. Essential oil content and composition of Thymus vulgaris cultivars grown in 

South- and North-Finland (mean of 1999-2000) 
 
Oil content and `Varico-1` `Deutscher Winter` 
composition South-Finland North-Finland South-Finland North-Finland 
Oil % 4.28 4.82 2.92 3.24 
gamma-terpinene 6.04 12.85 9.88 8.95 
p-cymene 7.94 7.62 10.47 8.45 
thymol 83.12 75.71 75.79 80.57 
carvacrol 1.21 1.81 1.83 0.86 
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Table 8. The essential oil content and composition of selected cultivars reported in the 

literature  
 
    Species Cultivar Oil      Composition References 
 
Dracocephalum moldavica commertial 0.20-0.62                        Racz et al., 1977 
 commertial 0.27-0.73                          Halasz et al., 1988 
 commertial           0.10-0.90                         Holm et al., 1988 
 commertial           0.26-0.47                          Galambosi et al., 1989 
 
Origanum majorana Marcelka 1.6            cis-sabinenehydrate 41 %     Heine, 1993 
                         Marcelka 0.8-1.1         �      13-24 %    Aiello et al., 2000 
 
 Origanum vulgare spp. vulgare                carvacrol: 5.8 - 51.4%        Nykänen, 1986 
 spp.hirtum                carvacrol: 2.4-95 %          Werker et al., 1985 
 �Greek oregano�                carvacrol: 51-82 %          Pesquier, 1996 
 
Salvia officinalis Wild 0.71           alfa+beta thujone :27-47 %    Putievsky et al., 1992 
 Extracta 1.99           alfa thujone 11.4 %          Baricevich et al., 1996 
                                        beta- thujone :4.2 % 
 Extracta 0.37 (in fresh)    alfa thujone: 31.9 %         Aiello et al., 1998 
                                    beta thujone : 6.24 % 
 Syn-1 0.42 ( in fresh)   alfa thujone: 38.5 %         Aiello et al., 1998  
                                                            beta thujone: 6.04  
 
Satureja hortensis commertial 0.5-2.3         carvacrol 36-57             Svoboda -Hay, 1990  
 commertial 1.4-2.0         carvacrol 40.3-48.5        �  
 Saturn 4.46           carvacrol 39.3             Gora et al., 1996 
 
Thymus vulgaris commertial 2.6-3.5         thymol: 44.3 - 64.9 %       Iversen-Steen, 1996 
 Varico 3.9             thymol: 45-60             Rey, 1993 
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Table 9. Calculated marketable dry leaf yield of selected herb cultivars in Finland (mean 
of 1999-2000). 

 
Species Cultivar Experimental average dry leaf yield
  kg/100 m² 
Satuteja hortensis �Aromata� 17-18 
 �Compacta� 7 - 9 
Dracocephalum moldavica �Blue Dragon� 12-14 
 �Snow Dragon� 12-19 
Thymus vulgaris �Varico 1� 15-24 
 �Deutscher Winter� 20-23 
Salvia officinalis �Extracta� 18-27 
 �Syn-1� 20-29 
Origanum majorana �Priganum� 10-21 
 �Quedlinburg� 10-23 
Origanum heracleoticum �Greek Oregano� 6 -17 
 �Pizza Dost� 4 -17 
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Fig. 1. Dry leaf yield of two Dracocephalum moldavica cultivars grown in South- and 

North-Finland 1999-2000l 
 
 
 



 

 148

 
 

0

500

1000

1500

2000

2500

Priganum Quedlinburg Priganum Quedlinburg

South-Finland                                         North-Finland

g/m²

1999 I+II
2000 I
1999 I
2000 I

 
Fig. 2. Fresh yield of two Origanum majorana cultivars grown in South- and North-

Finland 1999-2000 
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Fig. 3. Fresh yield of two Origanum heracleuticum accessions grown in South- and 

North-Finland 1999-2000 
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Fig. 4. Yield of two Salvia officinalis cultivars grown in South- and North-Finland 1999-
2000 
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Fig. 5. Yield of two Satureja hortensis cultivars grown in South- and North-Finland 1999-

2000 
 
 
 
 

Figure 6. Yield of two Thymus vulgaris varieties grown in
 South- and North-Finland 1999-2000
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Fig. 6. Yield of two Thymus vulgaris cultivars grown in South- and North-Finland  1999-

2000 
 
 


