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Bolboschoenus glaucus (Lamarck) S. G. Smith, a new species 
for Portugal, was found in two localities in 1998, and several 
herbarium specimens were also found in herbarium collections 
(LISI, BRNM, WU). Bolboschoenus glaucus and B. maritimus 
were compared: Much branched inflorescence and small fruits 
with thick layer of sclerenchymatous mesocarp and thin 
exocarp layer are the main characters which distinguish 
Bolboschoenus glaucus from B. maritimus. Chromosome 
number n = 55 was counted in plants from  Paúl do Boquilobo 
(Ribatejo, Portugal). B. glaucus is a freshwater species 
distributed mainly in South Europe (Mediterranean Region), 
and concentrated to floodplains of great rivers, sometimes as 
a weed in rice fields. It is expected its occurrence in Portugal 
in river valleys, especially in the  Tagus river one.  
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sobre Bolboschoenus glaucus, uma nova espécie para a flora 
de Portugal. Portugaliae Acta Biol. 22: 211-220. 

Bolboschoenus glaucus (Lamarck) S. G. Smith – espécie 
nova para Portugal – foi encontrada em 1998 em duas 
localidades no vale do rio Tejo; outros espécimes foram 
encontrados nos herbários LISI, BRNM, WU. Bolboschoenus 
glaucus difere de B. maritimus principalmente pela rica 
ramificação da inflorescência e frutos pequenos com 
exocarpo delgado e mesocarpo muito desenvolvido, 
esclerificado. O número de cromossomas n = 55 foi 
encontrado na amostra da localidade Paúl do Boquilobo 
(Ribatejo, Portugal). B. glaucus é uma planta de água doce, 
distribuída principalmente no Sul da Europa (área 
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Mediterrânea), com ocorrência concentrada nas planícies 
aluviais de grandes rios, às vezes como erva daninha das 
plantações de arroz. É possível esperar outras ocorrências ao 
longo dos rios em Portugal, em especial no vale do rio Tejo. 

Palavras chave: Bolboschoenus glaucus, Bolboschoenus 
maritimus, Cyperaceae, taxonomia, número de cromossomas, 
distribuição, Portugal. 

 
INTRODUCTION 

Species of the genus Bolboschoenus are widely distributed over Europe in 
saline as well as in freshwater habitats. Bolboschoenus maritimus (L.) Palla (= 
Scirpus maritimus L.) appeared to be a complex of closely related species, 
differing considerably in the ecology and in area of distribution. Five taxa 
belonging to the complex were found in Europe: Bolboschoenus maritimus, B. 
yagara, B. laticarpus, B. planiculmis and B. glaucus (BROWNING et al., 1996, 
1997; BROWNING & GORDON-GRAY, 2000; EGOROVA, 1976; HROUDOVÁ et al., 
1998; HROUDOVÁ et al., 1999a, b; MARHOLD et al., 2004). As they are often 
very difficult to distinguish (fruits are necessary for determination), in many 
countries they were neglected and the area of their distribution in Europe is not 
well known yet. The  name Bolboschoenus maritimus (L.) Palla is based on new 
typification (SMITH & KUKKONEN, 1999) and is restricted to plants with mostly 
compact, head-like inflorescence and fruits convex to subtrigonous on abaxial 
side (our determination was based on comparison with the isoepitype specimen 
deposited in herbarium PR).  

Within the 10th EWRS International Symposium on Aquatic Weeds in 1998 in 
Lisbon, Z. Hroudová and P. Zákravský participated on an excursion in the valley 
of the Tagus river. During this excursion, plants of the genus Bolboschoenus 
were found in two localities: 1. small shallow pool (pond) near Azambuja ditch; 
Bolboschoenus was growing there on moist emerged shore; 2. the managed field 
in lower part of the National Reserve Paúl do Boquilobo; dry plants and tubers of 
Bolboschoenus were found on margins of this ploughed field. Because correct 
determination of the plants in both cases was not possible, the tubers were 
brought to the experimental garden of the Institute of Botany of Czech Academy 
of Sciences in Průhonice and cultivated there. During further study of the genus 
Bolboschoenus we  found that cultivated plants brought from Portugal belong to 
the species Bolboschoenus glaucus (Lamarck) S. G. Smith. Also among 
herbarium specimens of the genus Bolboschoenus which we studied in Lisbon 
(LISI), two plants were determined according to seeds as B. glaucus. Because 
only Scirpus maritimus L. has been reported from Portugal so far (PEREIRA 
COUTINHO, 1974), and in the survey of world distribution of Bolboschoenus 
species by BROWNING & GORDON-GRAY (2000) data from Portugal are lacking, 
we are bringing here short characteristics of the species B. glaucus, and also 
additional information on distribution of this species in Europe.  
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MATERIAL AND METHODS  
The distribution of B. glaucus is based on study of herbarium collections kept 

in B, BIL, BP, BRA, BRNM, BRNU, GLM, GZU, JE, KL, KRA, KRAM, LBL, 
LD, LE, LI, LISI, LOD, M, P, PR, PRC, SAV, SLO, SO, SOM, TRN, UGDA, 
W, WA, WU. Morphological and anatomical characters of the studied species 
and their quantitative ranges  in Tables 1, 2 are based on measurements of plants 
of natural populations from the Czech Republic, Slovakia, Hungary and of 
cultivated plants (results published by HROUDOVÁ et al., 1997; 1999a, b) and 
also on study of herbarium material of the  Herbaria collections listed above.  

Table 1 - Morphological characters of Bolboschoenus maritimus and B. glaucus. 

Character B. maritimus B. glaucus 

Structure of inflorescence 

Simple head-like or 
branched, constituting of a 
central group of sessile 
spikelets and of rays bearing 
single spikelets or their 
fascicles 

Branched, constituting of a 
central group of sessile 
spikelets and of rays bearing 
single spikelets or their 
fascicles 

Number of sessile spikelets 
in inflorescence  (1-) 5-9 (-13) (6-) 7-11 (-12) 

Number of rays in 
inflorescence (0-) 1-3 (-4) (4-) 5-6 (-8) 

Number of spikelets on ray  1-3 (-4) (1-) 2-7 (-10) 
Style branches  3 (2) 3 
 

Table 2 - Characters of fruits of Bolboschoenus maritimus and B. glaucus. 

Character B. maritimus B. glaucus 

Achene shape 
Obovate to broadly obovate, 
abruptly narrowed into a 
short beak 

Obovate to elliptic in 
outline, with short beak on 
the summit 

Achene in cross-section   
(styles with two branches)   

Lenticular, semicircular to 
subtrigonous (rarely sligthly 
convex to flattened 
lenticular) 

Convex to obtusely 
trigonous with slightly 
developed edge on abaxial 
side 

Achene colour  Medium- to rusty brown Light or rusty brown to 
dark brown 

Achene surface when dry (at 
20x magnification) Regularly cellular Smooth 

Perianth bristles Caducous Mostly persistent 
Number of perianth bristles (0-) 0-2 (-4) 4-6 

Exocarp thickness (relative 
to that of mesocarp) 

Exocarp thicker (mostly ca 2 
times as thick) as mesocarp 

Poorly developed exocarp, 
ca. 1/10-1/5 of the 
thickness of mesocarp 
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Chromosome counting was performed on meiosis. For this purpose, young 
spikelets at the stage of emerging styles in the lower flowers were used. The 
tissue had to be slightly broken to speed up penetration of the fixative solution. 
The sampled material was fixed by a mixture of ethanol and acetic acid (3 : 1) 
and stained by lacto-propionic orcein. Gametic number (n) is given; owing to the 
possibility of agmatoploidy occurring in the families of Juncaceae and 
Cyperaceae and probable hybridization within the genus Bolboschoenus, the 
somatic number is not  twice the gametic number in all cases.  
 
Bolboschoenus glaucus (Lam.) S. G. Sm., Novon 5: 101, 1995.  

– Syn. Scirpus glaucus Lam. Tabl. Encycl. 1: 142, 1791. Holotypus: Senegal, 
Roussilon, s. a. (P-Herb. Lamarck 673/14 n.v.). – Scirpus macrostachys Willd., 
Enum. Pl.: 78, 1809 “macorostachys”, nom. illeg., non Scirpus macrostachyos 
Lam. Tab. Encycl. 1: 142, 1791. Holotypus: [“Habitat in Italia”], Savi, s. a. (B-
Willd. 1236!). Epitypus (designated by Marhold et al. 2006): Italy, Vallo, R. 
Wagner, 1963 (GJO). – Scirpus maritimus γ [var.] macrostachys Vis. Fl. 
Dalm. 1: 109, 1842. – Scirpus maritimus f. macrostachys (Vis.) Junge, Jahrb. 
Hamburg. Wiss. Anst. Beih. 25 (3): 259, 1908. – Bolboschoenus macrostachys 
(Vis.) Grossh. Fl. Kavkaza 1: 145, 1928. – Bolboschoenus maritimus var. 
macrostachys (Vis.) T. V. Egorova Fl. Partis Eur. URSS 2: 94, 1976. – 
Bolboschoenus maritimus subsp. macrostachys (Vis.) Soják Čas. Nár. Mus. 
Odd. Přír. 152 (1): 19, 1983.   

 
Description  

Plants mostly robust, 1 - 1.5 m tall, with underground rhizome system bearing 
elliptical to spherical tubers (corms). Culms erect, trigonous, about two-thirds to 
one half of total culm length leaf-bearing. Inflorescence consisting of a central 
group of (6-) 7-11 (-12) sessile spikelets and of (4-) 5-6 (-8) rays bearing 
fascicles of 2-7 (-10) spikelets, rarely individual spikelets (Figs. 1, 2). Floral 
scales  frequently reddish to deep purple-red coloured but the colour may be 
changing during fruit ripening. Perianth bristles 4-6, at least partially persistent at 
maturity. Styles trifid. Achene usually  2.3-2.5 x 1.4-1.6 mm, obovate to elliptic 
in outline, with short beak on the summit, convex to obtusely trigonous with 
slightly developed edge on abaxial side; colour variable, mostly light or rusty 
brown to dark brown, surface smooth (at 20x magnification). Pericarp formed by 
poorly developed exocarp (epidermis), thick layer of sclerenchymatous mesocarp 
and thin sclerenchymatous endocarp.  

Total richness of inflorescence as regards number of rays and spikelets 
(especially in number of clustered spikelets on rays) and great variation in length 
of branches - (3-) 7-35 (-50) mm - are typical of this species; according to 
BROWNING et al. (1997) total number of spikelets in inflorescence may be 16-30 
(-62). 
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Figure 1 - Bolboschoenus glaucus collected in 1998 near Azambuja ditch in Portugal 
(herbarium PRA). (Photo J. Machač). 
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Figure 2 - Bolboschoenus glaucus collected in 1998 in Paúl do Boquilobo and cultivated 
in experimental garden in Průhonice (herbarium PRA). (Photo J. Machač).  
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The characters of pericarp anatomy (visible on cross section of achene) are 
decisive for distinguishing of Bolboschoenus glaucus and B. maritimus (Tables 
1,2, Fig. 3). 

  
Figure 3 - Fruits (view on abaxial side and cross section) of Bolboschoenus glaucus (a) 
and B. maritimus (b); ex - exocarp, m - mesocarp, en - endocarp, s - seed. (Del. Z. 
Hroudová). 

 
Variability  

Plant size depends on habitat conditions, mainly on water and nutrient supply 
and sun radiation: on dry sites, the plants are small as well as under nutrient 
stress; in shaded habitats (under reed competition) the plants remain sterile and 
may be tall to 2.5 m (HROUDOVÁ et al., 1999b ).  

Inflorescence structure may vary both in number and length of rays and in the 
length of spikelets. In some cases, inflorescence with very long, catkin-like 
spikelets may be formed (BROWNING et al., 1997).  In these long spikelets, most 
flowers remain sterile, not producing achenes. This macrostachyate morphotype 
of B. glaucus is identical with Scirpus macrostachys Willd.; however, similar 
long spikelets may occur also in other species of Bolboschoenus (MARHOLD et 
al. 2006). Long spikelets were formed also in plants collected near Azambuja 
ditch (Fig. 1). Length of spikelets may be influenced by habitat conditions (e.g., 
water supply); but undoubtedly the genotype plays an important role. This may 
be demonstrated on plants collected in Portugal: although cultivated under 
satisfactory water and nutrient supply, the plants from Paúl do Boquilobo formed 
the inflorescence with short rays and small spikelets (Fig. 2), compared to plants 
collected near the Azambuja ditch. A remarkable example of plants with long 
spikelets are plants collected in Faro (herb. WU) with spikelets up to 4 cm long. 
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These plants may be determined as B. glaucus according to the structure of 
inflorescence, nevertheless, fruits were lacking (spikelets were sterile) and thus 
the determination is not absolutely reliable (in some cases, B. maritimus may 
also produce similar inflorescence).  
 
Chromosome number  

Gametic chromosome number n = 55 was counted in plants from  Paúl do 
Boquilobo. The same number was counted in plants of B. glaucus from the 
Czech Republic (HROUDOVÁ et al., 1999b).  

 
Ecology  

B. glaucus inhabits freshwater habitats, mostly floodplains of great rivers, only 
rarely in  salt or brakish water. Similarly to other inland species of the genus 
Bolboschoenus, it occurs in temporarily flooded field depressions, shallow lakes, 
summer drying pools, small streams and river banks, wet meadows and also as a 
weed in rice fields. Underground tubers represent an important organ enabling 
vegetative multiplication and spreading (formation of clones) and also survival 
of unfavourable periods. Due to this ability, the plants can persist by vegetative 
way even if habitat conditions are not suitable for generative reproduction, and in 
the stage of dormant tubers the plants can survive even several unfavourable 
growing seasons (dry years). Field management supports spreading of tubers 
over field area. The conditions necessary for successful seed reproduction in the 
field are not known. As may be seen from its area of distribution in Europe, B. 
glaucus appears to be a thermophile species.  
 
Distribution  

Herbarium specimens of B. glaucus from the localities in Portugal so far 
found:  
1. Coimbra. Adémia. (A. Moller 6.1888, BRNM 08178/38), [Flora Lusitanica exsiccata. 

Herb. Hort. Bot. Coimbrensis. 433. Scirpus maritimus L. α. genuinus Godr.];  
2. Faro (Caminho de Ferro). (A. Guimarães 8. 1923, WU);  
3. Adorigo (arred.) entre a Qta da Lobata e o Tedo. Obs. Na margem de um charco. (P. 

Lopes et G. Pedro 2. 10. 1941, LISI).  
4. Azambuja, Rascoa. Num canteiro de arrozal. (J. de Vasconcelos 19. 8. 1958, LISI).  

Besides Bolboschoenus glaucus, only B. maritimus has been found in Portugal.  
The distribution of B. glaucus in Europe is concentrated to South Europe 

(Mediterranean region) (HROUDOVÁ et al. in prep.). Northern border of the 
area of distribution reaches to Slovenia and Hungary. One isolated northernmost 
locality is in Prague City (Czech Republic); owing to secondary character of the 
habitat (former brick-clay pit) this species is supposed to be introduced there 
(HROUDOVÁ et al., 1999b). In  East Europe, B. glaucus occurs in southern 
Ukraine and southern Russia (floodplains of lower Don and lower Volga rivers 
and the Crimea)  (TATANOV, 2003).The localities in Portugal are on the 
western border of the European area of distribution of B. glaucus.  
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In Portugal, the occurrence of B. glaucus is supposed to be predominantly in 
the valley of the Tagus river, where it may be found in wetlands along the river 
and also in rice fields, and also in other river valleys. Scirpus maritimus ssp. 
maritimus was found among other species as a weed in rice fields in the Tagus 
Valley (VASCONCELOS et al., 1998), where it presented moderate degree of 
infestation. It is probable that in some cases (plants with richly branched 
inflorescence) it might be determined as Bolboschoenus glaucus.  
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