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Erica tetralix L. is a common species in oceanic and sub-oceanic part of Europe. However, in Latvia Erica 
tetralix is a rare species, found mainly in Saka, Pāvilosta and Ziemupe vicinity, where it grows in pine forests on 
wet mineral soils. In 2009 the study was carried out in the Saka vicinity. The aim of the study was to determine 
factors influencing the Erica tetralix cover in forest stands. MRPP was used in data analysis to test the 
differences among three groups of plots – stands with selective cutting, stands without forest management and 
burned stands. SPSS was used for multiple regression analysis to determine which of the parameters (tree, shrub, 
vascular plant cover, Sphagnum sp. and brown moss cover, stand openness, type of disturbance) mostly explain 
differences in Erica tetralix cover in all sample plots. The study proved that the main factor influencing Erica 
tetralix cover  is moisture, which is indicated by Sphagnum sp. cover. This factor is significant in all plots 
regardless of type of disturbance. 
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Introduction 

Erica tetralix L. is a low, much-branched, evergreen shrub up to about 0,6 m in height (Bannister 
1966). It usually occurs on acidic, nutrient – poor substrates, such as shallow peats (<0,5 m) or sandy soils 
with impeded drainage (Hampton 2008). E. tetralix grows in wet as well in dry mainly open habitats, 
however it has been recorded from pinewoods in Britain as well (Bannister 1966). 

E. tetralix is common in the Atlantic Ocean and its sea coasts of Europe from South Portugal to 
North Norway (Hulten, Fries 1986), where it is mainly found in wet heathland. In Latvia E. tetralix  is found 
on the eastern limit of its distribution area (Meusel et al. 1965, 1978, 1992) and grows mainly in pine forests 
on wet mineral soils in Saka, Pāvilosta, and Ziemupe vicinity.  Most of the pine forests used to be heathlands 
with scattered trees 100 years ago. E. tetralix grows mainly in forest communities with permanently high 
water level and also in places with fluctuating water level, where it occupies Sphagnum sp. hummocks in less 
shady places (Salmiņa 2007). High Molinia caerulea cover and small Sphagnum sp. cover characterises the 
driest localities. Four plant communities with E. tetralix are distinguished in Latvia: Vaccinio-uliginosi-
Pinetum sylvestris subass. molinietosum var. Juniperus communis, Vaccinio-uliginosi-Pinetum sylvestris 
subass. typicum var. Calluna vulgaris, Betuletum pubescentis, Vaccinio-uliginosi-Pinetum sylvestris subass. 
typicum var. Calluna vulgaris with Trichophorum cespitosum  and the highest E. tetralix cover was recorded 
in Vaccinio-uliginosi-Pinetum sylvestris subass. typicum var. Calluna vulgaris (Salmiņa 2008). 

 Today both wet and dry heathlands occupy only about 350 000 ha in Europe (Diemont, Webb & 
Degn 1996; Webb 1998) after the loss of 86% during the last hundred years. In the past management and 
maintenance of heathland included mainly extensive grazing, regular mosaic-type burning, mowing and sod 
cutting in different proportions depending on the region  (Gimingham 1994; Symes, Day 2003). The land use 
changes, such as agricultural intensification, afforestation, and changes in economy has lead to cessation of 
traditional heathland management in many countries and regions and also in the Saka and Ziemupe vicinity 
in Latvia. After the World War II large areas of former heathland were classified as a forest land and pine and 
birch plantations were established. The grazing and mowing gradually ceased and wet areas were drained 
and fire control were established. (Gailis 1958). Today wet and dry heathlands in Latvia occupy only about 
5000 ha (Salmiņa 2010). 

 In 2009 the study was carried out in the Saka vicinity. The aim of the study was to determine factors 
influencing the Erica tetralix cover in forest stands. The working hypothesis was set – Erica tetralix cover in 
the forest stands with disturbance is larger than in the stands without disturbance.  

Materials and methods 

Study area. Erica tetralix was studied in the `Sakas Grīņi` Nature Reserve , Grīņi Strict Nature 
Reserve, and in the vicinity of Saka. The study area is located in  the Coastal Lowland geobotanical district, 
about 3-5 km from the Baltic Sea (Fig.1). Sandstones, clay and aleirite form bedrock in this area. Quaternary 
sediments, that consists of  clay, aleirite, sand, grit and shingle, cover the bedrock (Strautnieks 1997). Relief 
is flat and the highest point  in the nature reserve `Sakas Grīņi` is 11,7 m, but in the Grīņi Strict Nature 
Reserve – 12,4 m above sea level. The climate is moderately warm and slightly wet. Annual mean 
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temperature is 6,750 C, but mean temperature in January is -3,00 C and in July – 16,50 C (www.meteo.lv). 
Annual rainfall reaches 700-800 mm (Strautnieks 1997).  

Figure 1. Location of the study area 

Field methods. Vegetation was described in 20 x 20 m sample plots, where the cover in percentages 
of  tree, shrub layers, Erica tetralix, Calluna vulgaris, Molinia caerulea, Sphagnum sp. and brown mosses 
were estimated. Also photographs of forest canopies by using a conventional camera with an unconventional 
lens (fisheye lens), which has a very wide field of view were taken. Five photographs of forest canopies were 
taken in each sample plot. The study was carried out in pine forests on wet mineral soils with E. tetralix, 
where selective cutting was carried out 5-15 years ago (10 plots), in forest stands without any management 
(10 plots) as well as in burned stands, where fire took place in 1999 (10 plots). In total, 30 plots were 
described. 2.3 Data analysis 

Multi-response Permutation Procedure (MRPP) with program PC-ORD 5 was used in data analysis to 
test the differences among the three groups of sample plots with E. tetralix: stands with selective cutting, 
stands without any management and burned stands.. 

The photographs of forest canopies were analysed with program WinSCANOPY to determine the 
geometry and position of canopy openings and the path of the sun at various times, and to indirectly estimate 
the characteristics of light environments beneath plant canopies as well as properties of the canopies 
themselves (Roxburgh and Kelly 1995; Newton 2007). 

SPSS 17.0 was used for multiple regression analysis to determine which of the parameters (tree, shrub, 
Molinia caerulea, Calluna vulgaris, Sphagnum sp. and brown moss cover, stand openness, type of 
disturbance) mostly explain differences in E. tetralix cover in all sample plots. 

Results 

Differences among groups of plots. The most expressed differences were between the burned stands 
or stands with management and without management (Table 1) as burned stands lacked tree layer and moss 
and shrub layer (Fig. 2 - 6) was very weakly developed. Molinia caerulea cover in stands with selective 
cutting was similar to that in stands without any management. The Erica tetralix cover was quite similar in 
all three groups of sample plots (Fig. 7). 

Table1. Comparison of forest stands with E. tetralix among three types of management: 1 – selective 
cutting, 2 – without management, 3 – burned stands.

T A p 
1  vs.      2    -3.47163425     0.08501281     0.00849406 
1  vs.      3    -12.65800074     0.55058847     0.00000570 
2  vs.      3    -12.52132987     0.59100077     0.00000611 
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Figure 2. Sphagnum sp. cover, %, in three stand types of forest management (Aps). 
Legends: 1 – selective cutting, 2 – without management, 3 – burned stands. 

Figure 3. Brown mosses (Zals) cover, %, in three stand types of forest management (Aps). 
Legends: 1 – selective cutting, 2 – without management, 3 – burned stands. 

Figure 4. Shrub (Krumi) cover, %, in three stand types of forest management (Aps). 
Legends: 1 – selective cutting, 2 – without management, 3 – burned stands. 
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Figure 5. Tree layer openness, %, in three stand types of forest management (Aps). 
Legends: 1 – selective cutting, 2 – without management, 3 – burned stands. 

Figure 6. Molinia caerulea cover, %, in three stand types of forest management (Aps). 
Legends: 1 – selective cutting, 2 – without management, 3 – burned stands.

Figure 7. Erica tetralix cover, %, in three stand types of forest management (Aps). 
Legends: 1 – selective cutting, 2 – without management, 3 – burned stands. 
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Factors influencing Erica tetralix cover in forest stands. Results of  multiple regression analysis 
showed that E. tetralix cover was influenced by  Sphagnum sp. cover (Table 2) which indicates soil moisture. 
None of the other parameters (tree, shrub, Molinia caerulea, Calluna vulgaris, Sphagnum sp. and brown 
moss cover, stand openness, type of disturbance) were significant.  Sphagnum sp. as parameter was 
significant in all plots regardless of type of disturbance. 

Table 2. Multiple regression analysis for all sample plots with Erica tetralix 
Legends: Krumi (shrub layer); Sph (Sphagnum sp.); Er_tetr (Erica tetralix). 

Model Summary 

Model R R Square Adjusted R Square
Std. Error of the 

Estimate 

1 ,513a ,263 ,208 3,4341 

a. Predictors: (Constant), Sph, Krumi 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 113,633 2 56,816 4,818 ,016a

Residual 318,409 27 11,793

Total 432,042 29

a. Predictors: (Constant), Sph, Krumi, b. Dependent Variable: Er_tetr 
Coefficientsa 

Model Unstandardized Coefficients 
Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 3,734 ,963 3,877 ,001

Krumi -,039 ,071 -,123 -,554 ,584

Sph ,080 ,030 ,587 2,641 ,014

a. Dependent Variable: Er_tetr 

Discussion 

Already Rutter (1955) and other authors later on (Loach 1966, Bannister 1966) reported soil moisture 
as the main factor correlating positively with Erica tetralix cover and our study supported this. However, our 
study was not fully consistent with general statement that E.tetralix is more prolific in open habitats. It can 
be explained by two factors. Firstly, our data set lacks samples of open permanently wet habitats with E. 
tetralix. The sample set lacking tree layer (2) is burned area with high water level fluctuations. Secondly, the 
sample set with selective cutting has the highest shrub cover, mainly Betula pubescens (Fig. 4), which 
growth was favoured by tree cutting, and therefore the light conditions there are less favourable than in 
sample plots without management, but not reflected in the openness as a predictor. There is a risk for long 
term survival of E. tetralix in the area of selective cutting as the growing Betula pubescens may lead to 
decrease of  soil moisture and light conditions.   

E. tetralix is known to have vigorous growth after the fire due to its regeneration from shoot bases and 
seedling regeneration is very frequent after fire as well (Bannister 1966). Despite the report (Ilze Rēriha, 
personal communication) that the distribution of E. tetralix has increased after the forest fire in 1999, our 
study showed that the E. tetralix cover was higher in forest stands with and without management than in the 
burned area, because these sample plots are located in more wet soils than the burned area (Fig. 2). It proves 
again the importance of moisture as a main factor influencing the abundance of E. tetralix. And what is 
more, the burned area is dominated by Molinia caerulea tussocks and E. tetralix grows mainly on them or in 
some Sphagnum sp. dominated patches. The area among the tussocks is occupied by different sedges or 
covered with litter. Therefore, there are a very few places for E. tetralix to spread over. We assume, that there 
still is a chance for Erica to increase the cover in Sphagnum sp. rich sample plots with selective cutting. 

Molinia caerulea is the main competitor of E. tetralix in places with fluctuating water level (Berendse, 
Aerts 1984). Despite the fact that Molinia caerulea is a natural component of pine forests and former 
heathlands in the study area (Gailis 1958), most likely its distribution and abundance has increased after the 
heavy drainage and cessation of traditional management in 1950 - 1970. All the studied sample plots had 



260

high cover of Molinia caerulea (Fig.6) and have been influenced by drainage. 
The heavy drainage in the studied area has been the most important factor causing  disappearance of 

Erica tetralix in many localities and restoration of water level is the primary action to be taken to improve 
the survival chances of this species in Latvia. Selective cutting alone may be efficient only in places with 
permanently wet soils and introduction of light grazing may still be needed. 

Conclusions 

We conclude that moisture is the main factor influencing the abundance of Erica tetralix in forest 
communities and assume that neither fire, nor selective cutting alone can not favour the increase of Erica 
tetralix cover and distribution, unless the water regime is optimal for E. tetralix and there is a suitable space 
for the species to establish 
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