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Abstract: This paper presents a study on two subpopulations of Sanguisorba officinalis 
(Rosaceae) conducted in 2010 in Dăbâca commune, Cluj County, Romania. These two 
distinct groups of the population are distributed on separate hay meadow surfaces with a 
different land use history and actual degree of abandonment. The meadows harbor 
populations of the rare butterflies Maculinea nausithous and M. teleius which have as the 
sole host plant S. officinalis. Recent abandonment of mowing and intensification of 
grazing could influence in a negative way both the occurrences of the endangered 
butterflies and of their host plant; therefore, conservation strategies have to be developed 
on the basis of population studies. Our study compares the two subpopulations of S. 
officinalis in terms of their size, density of individuals, distribution pattern, and 
correlation to vegetation structure characteristics as well as some morphometric features. 
Our results show that S. officinalis can be found only in a part of the studied surfaces, 
with different values for the two meadows. This can be caused by different soil and 
underground water conditions, vegetation types as well as different past and actual land 
use. Further studies about the relationship between S. officinalis population characteristics 
and these factors are necessary in order to establish successful management 
recommendations.  
Key words: Sanguisorba, hay-meadow, land-use, population size, distribution, density, 
morphometrical method 
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Introduction 
Changes in land-use are considered to be one of the greatest threats to many 

plant species and habitats, both through intensification of agriculture as well as 
abandonment followed by shrub encroachment. The remaining areas are exposed to 
strong fragmentation processes (WallisDeVries et al. 2002). Agricultural 
intensification and abandonment of farming cause landscape degradation, increased 
risk of erosion and biodiversity loss (Stoate et al. 2009). The most affected by these 
processes are the highly specialized and sensitive species that require specific types of 
habitats with a special combination of biotic and abiotic conditions (Habel et al. 
2007). The situation is even more serious for those species whose life cycle is very 
complex and depends on several other species, like the butterflies of the genus 
Maculinea (Lepidoptera, Lycaenidae): they depend on a synecological system of 
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specific host plants and specific Myrmica spp. (Hymenoptera, Formicidae) host ants 
and are currently considered highly endangered throughout Europe, mainly because of 
the abandonment of traditional land-use during the past decades (Whynhoff 2001, 
Habel et al. 2007, Vodă et al. 2010).  

Sanguisorba officinalis L. is one of the most important limitating factors for two 
endangered large blue butterfly species, Maculinea nausithous (Bergsträsser 1779) and 
M. teleius (Bergsträsser 1779), because it represents the sole host plant species on which 
the adults lay their eggs (Durka et al. 2008) and the only feeding resource for the first 
larvae stages. 

The Great Burnet (Sanguisorba officinalis) is a perennial herb that occurs 
throughout the Palaearctic, from Western Europe to Alaska and Japan. In central 
Europe, it is a characteristic component of wet and intermittently wet grassland types 
belonging to the order Molinietalia caeruleae Koch 1926 (Rothmaler 2005, Sanda et al. 
2008). Regarding the ecological preferences, it is a mesophilous, micromesotherm 
species, showing a large tolerance for the ionic content of the soil (Popescu & Sanda 
1998). Apart from sexual reproduction, plants are able to spread vegetatively by short 
rhizomes (Durka et al. 2008). Each branch ends in an inflorescence; one inflorescence 
contains up to 100 flowers, each of them developing into one fruit containing a single 
seed (Fig. 1). Flowering lasts from June to September (Buia 1956).  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Morphological aspects of Sanguisorba officinalis: 
a. individual;   b. inflorescence;   c. basal leaves;   d. flowers;   e. fruits 

                                              
Sanguisorba officinalis is not quoted in the red lists of threatened plant species in 

Romania and occurs in several places of the wider study area (Hills of Cluj). 
Nevertheless, the Great Burnet inhabits some vulnerable habitats like meso-
hygrophilous and hygrophilous grasslands which in the study area are threatened by 
abandonment of the traditional management practices and overgrazing. Thereby, 
information regarding the structure and dynamics of S. officinalis populations and the 
vegetation types inhabited by this species, have a great significance for developing 
conservation strategies to protect the habitats in which the species occurs, their high 
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plant and animal diversity and not least several butterfly species of the genus Maculinea 
listed on the EC Habitats Directive’s annexes II and IV.  

 Therefore, we studied population and morphometrical characteristics for two 
subpopulations of the Great Burnet. We define a subpopulation as a local population of 
a metapopulation, which is linked with the other subpopulations in the area by dispersal 
(Begon et al. 2006). The subpopulations were selected together with specialists of the 
genus Maculinea, who concurrently studied population characteristics of the butterflies.  
 

Material and methods 
The observations were carried out in Dăbâca commune, about 40 km North of 

Cluj-Napoca (Transylvania). Geographically, the area belongs to the so called “Hills of 
Cluj”, the South-Eastern part of the Someş Plateau, which borders on the Transylvanian 
Depression. The soils belong to two zonal soil groups: podsolized illuvial soils 
(argiluvisol) and chernozemic soils (mollisol) on marl and argillaceous marlstone (Pop 
1996). The mean annual temperature is 8–9°C, the annual mean precipitation reaches 
600–700 mm (Pop 2001).  

Two study sites were selected, both situated on the northern slope of Cocoşului 
Hill: Fânaţul Domnesc (FD) and Fânaţul Sătesc (FS). The sites differ in their land use 
history: both were used as traditional meadows up to the 1970ies, when mowing 
continued in FS whereas FD was used as cattle pasture for about two decades. During 
the 1990ies both meadows were again mowed regularly, followed by a period of 
increasing abandonment of mowing, as well as increasing sheep grazing.  

The vegetation types in which the Great Burnet occurs belong to the alliances 
Cirsio-Brachypodion pinnati Hadač et Klika ex Klika 1951 and Molinion caeruleae 
Koch 1926.   

Data were collected from August to October 2010. First, the two subpopulations 
were established by delimitating a polygon including all visible individuals of S. 
officinalis in the two hay meadows. In this paper the term individual refers to ramets, 
which in many cases are just individual leaves. Then plots of 1 m2 were distributed 
randomly on the whole surface of the polygons using a GIS programme (ArcMap 9.3, 
Hawth’s Tools). For a confindence level of 95% and a confidence interval of 5% the 
representative sample size was calculated to be 380 plots for Fânaţul Sătesc and 382 for 
Fânaţul Domnesc using a sample size calculator available online (Creative Research 
Systems). In each quadrat we estimated the dominance of S. officinalis (%/m2), the cover 
of soil with vegetation (%), shrubs (%) and Molinia caerulea (%) and determined the 
abundance of S. officinalis (individuals/m2), the number of inflorescences as well as the 
height of the vegetation (in five points: corners and center of the plot).  

For the biometrical study we considered around 70 sample plots in each 
polygon. Three individuals were systematically chosen from each of these 1 m2 plots 
and the following data were collected: the plant height, the size of the basal leaf 
(length and width), the number and size of the inflorescences (for the highest and 
lowest branches) and the phenological stage of the inflorescences. For 30 randomly 
chosen individuals per polygon we counted the number of flowers per inflorescence 
and the size of the leaflets. 

Regarding the statistical analysis, Excel 2003 and R 2.12.2 programmes were 
used. The collected data were transformed with the following functions: ln(x + 1) for 
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the numerical variables and xp arcsin=′ for the percentage variables. Correlation was 

calculated by linear regression, using the coefficient of determination.  
For the estimation of the total abundance of S. officinalis individuals in the whole 

polygon we used the formula N = (A/a) * n, where N is the estimated total population 
size, A the area, a the area of the sample quadrat and n the number of individuals per 
quadrat, that is the density (Kingsolver 2006). In order to calculate n, we considered 
only the plots in which S. officinalis occured and calculated the median, because the 
data is not distributed symetrically, but skewed right. 

The index of dispersion was calculated with the following formula , 
where I  is the index of dispersion, s2 the variance and  the mean (Krebs 1999). 

 
Results and discussion 
a. The size of the subpopulations. Although the polygon surface in Fânaţul 

Sătesc (FS) is about four times smaller than in Fânaţul Domnesc (FD), the total number 
of recorded individuals is more than five times greater than in Fânaţul Domnesc (Table 
1). Similarly, the maximal number of S. officinalis indiviuals found in one 1 m2 is 
considerably higher in FS (Table 1).  

In FD we found S. officinalis individuals in 63 out of 382 1m2–plots, which is a 
percentage of 16.5%. This can be interpreted as follows: S. officinalis can be found on 
16.5% of the polygon area, that is on 2.5 ha. For FS the percentage is much higher: 
52.6% of the polygon area or 2 ha (Table 2). The results indicate, that the density of S. 
officinalis is twice as high in FS compared to FD (table 2). For the parameter A we took 
the area in which S. officinalis occured (2.5 ha for FD and 2 ha for FS).  

The estimated total size of the subpopulations of S. officinalis is ca. 300,000 
ramets in FD and ca. 474,000 ramets in FS (Table 2). 

b. Spatial distribution. The spatial distribution of S. officinalis dominance in the 
hay-meadow polygons illustrates a possible clumped distribution, what corresponds 
with our field observations (Fig. 2a and 2b). For both hay-meadows the values of the 
variance/mean ratio are significantly greater than 1 (32.65 for FD and 34.46 for FS), 
what indicates a highly aggregated spatial distribution and a low dispersion of the 
individuals. It is interesting, that the index is quite similar in both meadows even though 
the population size differs considerably.  

 

Table 1  
Measured population characteristics of S. officinalis 

 

HayHayHayHay----meadowmeadowmeadowmeadow    
Area size Area size Area size Area size 

(ha)(ha)(ha)(ha)    
No. of No. of No. of No. of 
plotsplotsplotsplots    

No. of plots with No. of plots with No. of plots with No. of plots with 
SoffSoffSoffSoff    

Total no. of Total no. of Total no. of Total no. of 
individualsindividualsindividualsindividuals    

Max. no. of individuals / Max. no. of individuals / Max. no. of individuals / Max. no. of individuals / 
plotplotplotplot    

FDFDFDFD    15.2 382 63 1,114 102 

FSFSFSFS    3.7 380 200 6,107 151 
 

FD – Fânaţul Domnesc; FS – Fânaţul Sătesc; Soff – S. officinalis; max. – maximum; no. – number. 
 

Table 2  
Calculated population characteristics of S. officinalis 

HayHayHayHay----meadowmeadowmeadowmeadow    % of area with Soff% of area with Soff% of area with Soff% of area with Soff    Area (ha) with Soff (A)Area (ha) with Soff (A)Area (ha) with Soff (A)Area (ha) with Soff (A)    Density (median)Density (median)Density (median)Density (median)    (n)(n)(n)(n)    Estimated total population Estimated total population Estimated total population Estimated total population sizesizesizesize    (N)(N)(N)(N)    
FDFDFDFD    16.5 2.5 12 301,181 

FSFSFSFS    52.6 2.0 24 474,013 
 

FD – Fânaţul Domnesc; FS – Fânaţul Sătesc; Soff – Sanguisorba officinalis. 
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Fig. 2. a. Spatial distribution of the dominance of S. officinalis in FS and FD; b. detail for FS 
(source orthophoto: National Agency for Cadastre and Land Registration). 

    S. officinalis’s dominance                   Samples without S. officinalis 
 

c. Number of inflorescences. The number of S. officinalis inflorescences could 
play a major role for the population size or the reproductive success of Maculinea 
nausithous and M. teleius. In FD we counted 269 inflorescences in the sample 
population of 1,114 S. officinalis ramets, whereas in FS 1,817 inflorescences for 6,107 
individuals could be found (Table 3). The estimated total number of inflorescences 
which was calculated by multiplying the median with the polygon area in which S. 
officinalis can be found, is about 125,500 inflorescences in FD and 180,000 
inflorescences in FS, that is the estimated total number is 1.4 times higher in Fânaţul 
Sătesc than in Fânaţul Domnesc. 

From the data for the biometrical study we could calculate the percentage of 
generative individuals compared to the sample size: 16.3% for FD (24 from 147 
individuals counted) and 35.6% for FS (81 from 228 individuals counted). However, 
these percentages could be too high, because the flowering plants were chosen with 
priority over the vegetative ones for measuring the biometric parameters.  

 

Table 3  
Overview of the flowering individuals characteristics 

 

HayHayHayHay----meadowmeadowmeadowmeadow No. of quadratsNo. of quadratsNo. of quadratsNo. of quadrats Total no. of inflor. Total no. of inflor. Total no. of inflor. Total no. of inflor.     Density (median)Density (median)Density (median)Density (median)    The estimated total no. of inflor. The estimated total no. of inflor. The estimated total no. of inflor. The estimated total no. of inflor.     
FDFDFDFD 382 269 5 125,490 

FSFSFSFS 380 1,817 9 180,000 
 

FD – Fânaţul Domnesc; FS – Fânaţul Sătesc; inflor. – inflorescences; no. – number. 
 

d. Correlation between S. officinalis – vegetation – Molinia caerulea. From the 
analysed parameters (vegetation cover, vegetation height, cover of shrubs and Molinia 
caerulea) only the average vegetation height and the dominance of Molinia caerulea 
turned out to be significantly correlated with the dominance of S. officinalis (Fig. 3a and 
3b). The dominance of Molinia caerulea and that of S. officinalis are positively 
correlated (Fig. 3a), but the low coefficient of determination (r2 = 0.16) indicates a weak 

Fânaţul 
Domnesc 

Fânaţul  
Sătesc 

a b 
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relation between the two parameters. A weak positive correlation (r2 = 0.08) was 
obtained also between S. officinalis dominance and average vegetation height (fig. 3b). 
The latter indicates a weak trend that in stands with higher vegetation, the cover of  
S. officinalis tends to be bigger.  

 

  
 
Fig. 3. Relation between the dominance of Molinia caerulea (a), the average vegetation height (b) 

and the dominance of S. officinalis 
(Molinia_asin = dominance of M. caerulea; Hightavln = average vegetation height;  

Soffdom_asin = dominance of S. officinalis; r2 = coefficient of determination; p = p value) 
 
Our results indicate that only a small percentage of the variation of the 

dominance of S. officinalis (16% and 8%) is explained by the variation of the 
dominance of Molinia caerulea and the average vegetation height; the remaining 
variation being determined by factors, which have not been considered in our study. 

e. Biometrical observations on Sanguisorba officinalis  
Basal leaves biometry. Morphometric data were collected for 375 individuals 

(147 – FD and 228 – FS), distinguishing between vegetative and generative ramets. The 
basal leaves of the vegetative individuals are in general bigger (both, longer and wider) 
than the basal leaves of the generative individuals (Table 4). According to our data, the 
mean and minimum of the basal leaves of the vegetative individuals are bigger in 
Fânaţul Sătesc than in Domnesc, whereas in case of the generative individuals, mean, 
maximum and minimum are higher in Fânaţul Domnesc (Table 4). According to our 
observations the vegetation in FS is in general denser and higher, especially due to a 
higher abundance of Molinia caerulea. This could cause more shade for the S. 
officinalis ramets, leading to bigger leaves than in FD. However, the same conditions do 
not seem to cause also bigger basal leaves of the generative individuals.  

An interesting question is, if the detected morphometrical differences between 
the two S. officinalis subpopulations are adaptive modifications or if they are  
genetically fixed. 

Inflorescence biometry. A similar analysis has been performed for the 
inflorescences, too. In FD the average lenght and width of the inflorescences are bigger 
than in FS, but the inflorescences are more uniform than in FS, that is, show less 
extreme values (Table 5). This could be a first hint that the variability of the 
inflorescence size is greater in FS than in FD. 
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Table 4  
Biometrical linear measurements of Sanguisorba officinalis basal leaves 

 

L b.l. med.L b.l. med.L b.l. med.L b.l. med. 
(cm)(cm)(cm)(cm) 

L b.l. max.L b.l. max.L b.l. max.L b.l. max. 
(cm)(cm)(cm)(cm) 

L b.l. min.L b.l. min.L b.l. min.L b.l. min. 
(cm)(cm)(cm)(cm) 

w b.l. med.w b.l. med.w b.l. med.w b.l. med. 
(cm)(cm)(cm)(cm) 

w b.l. max.w b.l. max.w b.l. max.w b.l. max. 
(cm)(cm)(cm)(cm) 

w b.l. min.w b.l. min.w b.l. min.w b.l. min. 
(cm)(cm)(cm)(cm) HayHayHayHay----meadowmeadowmeadowmeadow 

V F V F V F V F V F V F 

FDFDFDFD 24.3 21.4 52 43 8.5 6 6.9 6.3 17 13 2.5 2.8 

FSFSFSFS 31.8 17.8 56 37 10 3 8.2 6 15 12 4 1 
 

FD = Fânaţul Domnesc; FS = Fânaţul Sătesc; b.l. = basal leaf; med = average; min = minimum; 
max = maximum; L = lenght; w = width; V = vegetative; F = generative. 
  

Table 5  
Biometrical measurements of Sanguisorba officinalis inflorescences 

 

L med.   L med.   L med.   L med.       
(cm)(cm)(cm)(cm)    

L max.   L max.   L max.   L max.       
(cm)(cm)(cm)(cm)    

L min. L min. L min. L min.     
(cm)(cm)(cm)(cm)    

w med.     w med.     w med.     w med.         
(cm)(cm)(cm)(cm)    

w max. w max. w max. w max. 
(cm)(cm)(cm)(cm)    

w min. w min. w min. w min. 
(cm)(cm)(cm)(cm)    HayHayHayHay----meadowmeadowmeadowmeadow    

I.1 I.2 I.1 I.2 I.1 I.2 I.1 I.2 I.1 I.2 I.1 I.2 
FDFDFDFD    1,78 1,45 2,8 2,5 1 0,4 0,94 0,92 1,3 1,4 0,6 0,2 

FSFSFSFS    1,56 1,14 3,2 2,5 0,5 0,3 0,86 0,68 1,5 1,3 0,3 0,2 
 

FD = Fânaţul Domnesc; FS = Fânaţul Sătesc; L = lenght; w = width; max = maximum;  
min = minimum; med = average; I.1 = inflorescence of the highest branch; I.2 = inflorescence of 
the lowest branch; 

 
Conclusions 
The two subpopulations of Sanguisorba officinalis differ quite clearly in their 

size and average density but have a similar aggregated distribution pattern of 
dominance, i.e. of patches with S. officinalis occurence. Within the polygons which 
were delimitated to contain S. officinalis as opposed to the surrounding area, there are 
patches suitable for the growth of the Great Burnet as well as unsuitable stands. Again, 
there is a clear difference also here between FD and FS, with only a sixth of FD, but 
more than half of FS being favourable.  

The differences between FD and FS as a suitable environment for S. officinalis 
could be caused through differences between the vegetation types, soil characteristics, the 
depth of underground water / stagnant moisture as well as actual and former land use, all 
these factors potentially being correlated also with each other. Interesting findings are 
expected through the comparison of the S. officinalis data with the population size and 
other parameters of two Maculinea butterfly species in the studied polygons.  

Our findings about the biometrical features suggest that there could be 
significant differences between the subpopulations, for instance concerning the size of 
the basal leaves. Further studies should focus on the question if the phenological and/or 
genetical variability differ between the subpopulations.  
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OBSERVAŢII ASUPRA STRUCTURII UNEI POPULA ŢII DE SANGUISORBA 
OFFICINALIS  DIN COMUNA DĂBÂCA (JUDEŢUL CLUJ, ROMÂNIA) 

 
Rezumat: Lucrarea de faţă prezintă rezultatele unui studiu privind structura a două 

subpopulaţii de Sanguisorba officinalis (Rosaceae) desfăşurat în 2010 în comuna Dăbâca, judeţul 
Cluj, România. Cele două subpopulaţii sunt localizate în cadrul a două complexe de fâneţe ce se 
diferenţiază prin modul de utilizare a terenului din trecut şi prin gradul de abandonare actual a 
acestuia. Fâneţele studiate adăpostesc populaţii ale unor specii de fluturi rari din genul Maculinea, 
a căror plantă gazdă specifică este S. officinalis. Abandonarea practicilor de gospodărire agricolă 
tradiţională (cum ar fi cositul) şi intensificarea păşunatului ar putea avea efecte negative asupra 
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răspândirii fluturilor şi plantei lor gazdă; în acest sens, se impune elaborarea unor strategii de 
conservare pornind de la datele obţinute prin intermediul studiilor populaţionale. În acest studiu se 
compară cele două subpopulaţii de S. officinalis în ceea ce priveşte mărimea lor, densitatea 
indivizilor, principalele caracteristici morfometrice ale acestora, distribuţia spaţială şi corelaţia cu 
caracteristicile structurii vegetaţiei. Rezultatele obţinute arată că S. officinalis nu este răspândită în 
toată regiunea studiată şi doar în anumite zone, cu valori distincte în ceea ce priveşte suprafaţa 
ocupată în cele două fâneţe. Acestea se pot datora  unor factori abiotici diverşi (tipuri diferite de 
sol, gradul de umiditate a solurilor, adâncimea la care se află pânza de apă freatică, etc.), 
diferitelor tipuri de vegetaţie, precum şi istoriei folosinţei terenurilor sau modului de utilizare 
actual al acestora. În vederea formulării unor măsuri pentru menţinerea acestor populaţii la 
efective optime, astfel încât să se asigure, implicit, conservarea speciilor de fluturi periclitaţi, sunt 
necesare studii viitoare care să vizeze relaţia între caracteristicile populaţionale ale S. officinalis şi 
factorii menţionaţi anterior. 

 Cuvinte cheie: Sanguisorba, fâneaţă, mod de utilizare a terenului, mărimea populaţiei, 
densitate, distribuţie spaţială, metoda morfometrică 


