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Relations of the ecologico-phenological observations to the 
taxonomy of the species J uncus effusus L. s. I. 

In the following I am presenting the preliminary results of several years' 
study of two interesting species of Czechoslovak rushes of the section Juncus 
(L.) J ANCHEN 1959 [ syn.: sect. Genuini (BUCHENAU 187 5 pro subgen.) VrnR
HAPPER 1930]. They are the two Linnaean species Juncus effusus L. and Juncus 
conglomeratus L. , which, although forming a homogeneously and sharply defined 
group as compared with the other species of the genus, represent a very plastic 
whole with a considerable interspecific variability. On the basis of the study 
of the populations of both species in their habitats, and especially of the 
ecological and phenological conditions, I have formed certain opinions re
garding their taxonomy, more suitably expressing the morphogenetic plasticity 
of both species, which, with regard to their specific ecological environment, 
form a much more complex specific variability, than was revealed by means 
of the descriptive systematic methods. Although my observations are based 
on measurings carried out in only a small part of their geographical area 
(south-Bohemian district), I am of the opinion that a thorough study of the 
populations under the given ecological conditions with respect to the whole 
biotype and to their associations , will contribute considerably to the forming 
of a rounded picture of the variability of the species. I have compared and 
thoroughly examined the facts learned in the field by means of morphologico
anatomical analyses of the herbarium material. 

The following contains the nomenclative and geographical evaluation of 
both species accepted in the Linnar an sense , and after an analysis of their 
ecology and phenology I have arrived at a new taxonomical evaluation of 
the whole hybrid complex between both species. The purpose of this study 
can never be an exhausting and final conclusion as regards the evaluation 
of the taxonomy of the species, but it is only a component part of a whole 
series of views regarding their specific variability. 

The phylogenetic picture of the genus shows simultaneously also the morpho
genesis of the individual groups, wbich have probably developed from the 
cenoman with a parallel developmfntal tEndency. On the basis of their genetic 
and ecomorphical plasticity the individual sectors of the genus attained 
a certain developmental stage. The section Juncus (L.) JANCHEN 1959 belongs 
to t he highest branches of the phylogenetic development of the genus with 
a great adaptability in the whole breadth of the geographical area, so that 
frequent hybridog<: n eous possibilities may form fixed hybrid populations in 
some biotypes of the area. 

This problem still remains unsolved as regards the population of the species 
Juncus effusus in the neo-arctic region , where in most localities almost in 
the whole region of the Cordilleras from Chile to the Canadian Pacific the 
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species grows by itself without the presence of .Juncus conglomeratus. I have 
had no opportunity of seeing to a larger extent the herbarium material of 
American collections, the study of which would illuminate the problem of 
the hybridity of both taxa. 

Nomenclature 

1. .Juncus e ff us us LINNE Spee. pl., ed. 1., 326, 1753. 

The following synonyma refer to this species: 

?Juncus bogotensis Hur.m. et KTH. Nov. Gen. 1., 235, 1815. - Juncus communis {3 effus,us 
E. MEY., Junci gen. rnonogr. sp., 20, 1819 et Synops. Juncor., 12, 1822. - Juncus laevis {3 ejjusus 
WAT-LH. Schcd. cr it. I., 142, 1822. - ? J imcus Pylai (J. Pylaei) LAHARrE Monogr. June., 119,. 
1825. - ? Juncus mauritianus IloJER, Hort. Maurit., 360, 1837. 

2 . .Juncus con g lo me rat us LINNE Spee. pl., ed. 1., 326, 1753. 

The following synonyma refer to this species: 
Juncus bogotensis HuMB. et KTH. Nov. Oen. 1., 235, 1815. - Juncus communis a conglomeratu~ 
E. MEY., Junci gen. monogr. sp., 20, 1819 . .- Juncus laevis a conglomeratus vVALLR. Sched. 
crit. I., 142, 1822. - Juncus Pylai (J. Pylaei ) LAHARrE Monogr. June., 119, 1825. - Juncus 
L eersii MARSSON Fl. Neu-Vorpomm. Rtigen, 451, 1869. - Juncus Matthioli BuBANI, :FL pyren. 
IV., 177, 1901. 

Not es 

In tho work K UNTH Enumcr. pl. 320, 1841 the name J. bogoten8iB HUME . et Knr. is cited below 
J. laevi8 WAu.R. conglomerata (J. conglomeratu8 L.). According to E. MEYEit's opinion it ought to 
have been cited together with J. effusus L. BUCHENAU (1906) who accepted MEYER's unfounded 
opinion and cites this name as a synonym of the species J. eff u.<;us L. GRAEBNER in HEGI, 151, 
1909 even puts a sign of equality between J. bogotensis and J . Pyfoi (J. Pylaei) LAHAI!PE. Together 
with this name there is a clear diagnosis by KuNTH (KUNTH 1841): " ... panicula glomerulata, 
vix composita; capsulam subglobosam triquetram aequantibus." This, as well as the preceding 
name, is a synonym for J. conglomeratus L. GRAEBNER's placing might be valid only if the marks 
correspond to the type J. effusus L. var. compacta HOPPE, which, however K uNTn's description 
docs not appear to be the case. MEYER (1819) as the first afLer LINNE introduce<l the collective 
species J. comrnunis and separated two subspec ies, a conglorneratus and {3 effusus, with the pos
sihility of mutual transition. 

WALLI!OTH (1822) points out LINN~-;'s erroneous separation and reintroduces the collective 
spC'ci.es J. laevis with two subspecies. MARSSON (1869) forms further new combinations. He points 
out t hat LINNJ<: 's dividing criterion for both species based on the form of the inflorescence is 
n ot critical, and considers the Linnaean J. conglorneratus to be J. communis MEY. a conglomeratus, 
but h e con siders the taxon differing from J. efjusus L. not only by its inflorescence but a lso by 
the structure of the flower and of the stem, as a new species with the name J. Lecrsii MARS. 
He bases hi s opinion on the work of Li<-;E RSE, Fl. H erborn, 87, 1780. According to him J. Leersii 
is therefore a fixed species, not changing into J. effusus as is the case with the Linnaean J. conglo· 
meratu8. Very likely the author hall before him several transitional individuals half-way between 
the two species, which h e overevaluated taxonomically. The name given by MARSSON is used 
by a number of authors: BUCHENAU (1906) , KRECETOVIC et GoNCAROV (1935) . WrnGAND et FER
NALD (1910) consider J. conglomeratu.<; in N. America to be a variety of J. effusus. 

S·rHELKOVA (1928) adheres to MEYEH's conception, but does not distinguish both subspecies 
geographicall y but, according to ALrATOV (1924)·, ecologically. H er evaluation comes closest 
to the express ion of thP exceptional variability between the two species . In the latest ::;ystematic 
works division i ::; carried out exclusively according to LINNE: DosTAL et al. (1948- 1950), CIFERRI 
et GIACOMINI (1950), Soo et JAVOltKA (195 1), CLAPHAM, TuTIN et WARBURG (1952), HYLANDER 
(1953). SZAFEH, KuLCZYNSKl et PAWLOWSKI (1953), FJ<;NAHOLI (1955), ROTHMALER (1955) , JALAS 
(1958), JANcmrn ( 1959). 

In no case is it possible to deny the value of the Linnaean taxa, which, 
as regards their diagnostic value, are, of course, of a definitely lower taxonomic 
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standard than had originally been thought. In the following conclusions I 
shall therefore adhere to the original dividing criteria with the following new 
adjustments: 

With regard to the tremendous ecological and geographical breadth of 
both species I exclude any stability of forms and varieties as systematic 
categories, if no study of the population in the terrain has been taken into 
consideration. 

I therefore consider both species as an inseparable whole in which both 
taxa represent definitely formed types in the system of the hybrid complex. 

J uncus eflusus L. s. s. 

Des c rip t ion : Perennial plant (1 5) 30- 80 (120) cm tall, dark green, very dense tus
socks, with slender horizonta l roots and thicker vertical roots; rhizome short, lateral, with shorter 
internodes. The stem is leafless, erect, glossy and smooth or faintly ridged without conspicuous 
longitudinal ribs, at cross-section from 2 to 5 mm strong, ovoid ; pith of s tem continuous, formed 
of starliko act.inoncliyrna without interruptions. The leaves are erect, ovoid, from light to dark 
green, and mostly do not exceed length of stem. At lower part of stem the leaves are changed 
into sheaths, from 1 to 12 cm long, rnost frequently from yellowish brown to dark reddish brown, 
upper leaves long and lower shortly acute, at point with conspicuous bristle-like, rudimentary 
blades. Inflorescence with spreading, slightly overhanging branches, mostly (2- 4) up to 10 cm 
long, anth elas seemingly lateral as bract continues in the direction of the stem and, as regards 
length , r eaches only about one third of ita h eight and is not curved. Bractlets under flowers 
are scarious, fron:1 broadly ovoid to elliptical and mostly long acute. Perianth segments 2,2 to 
2,8 mm long, narrowly lanccolate and acute with scarious margin, from straw coloured to brown
ish, outer segments only somewhat longer than inner. Stamens three, rarely from four to six. 
Anthers erect and of approximately equal lengLh as filaments. Style short with thr0c erect stigmata. 
Capsule obovato a long perianth segments, from yellowish brown to dark reddish brown, on top 
b.lunt or slightly impressed without point of style, top edges of segments of capsule tend to break 
in, especially after disconnection of capsule. Seeds brown (0,38) 0,52 (0,58) mm long and on 
the average 0,25 nun broad, ovoid oblong, rarely asymetric and conspicuous ; on glossy sur
face longitudinal ribs resembling dark, narrow stripes. 

Juncus conglomeratus L. s. s. 

Des c rip t ion: P erennial plant 30- 75, rarely 150 cm high, light green, densely tufted 
with fine, densely branching root system; rhizome with short internodos, and sometimes forming 
laterals. Stem erect, oval, leafless, with outstanding longitudinal ridges; pith continuous only 
in lower part of stem. L eaves erect, oval, and ridges lengthwise. At base of stem thorn arc from 
2 to 10 crn long sheaths, from rusty brown to purple-red. Inflorescences aro contracted, hcadlike, 
with flower branches not more than 2 cm long; they are seemingly lateral, as bract continues 
in direction of stern, and curved after flowering. Bractlets under fiowers inconspicuous and 
mostly pressed close to perianth segments. Perianth segments 2,5- 3 mm long, linearly lanceo
late with scarious margins, rusty brown, and with a central, green keel, outer segments some
what longer than inner. Stamens three, . rarely from four to six. Anthers linear, only somewhat 
shorter than filam ents . Style v ery short with thr·ee reddish, erect s tigmas. Capsule obovate, 
frequently exceeding perianth, from light to dark brown and on top changing into distinct point. 
Top edges of segments of capsule fluently ascensive from side and do not break in at top. Seeds 
ovoid, 0,4--0,5 mm long, approximately 0,25 mm broad, short acute, rust brown and trans
versely netted. 

Total distribution 

In the sense of the conspecies mentioned in the following both species 
intermix with larger or smaller disjunctions on the territory of the whole 
area, and only in some parts of the geographical area is their spreading of 
a vicarious character. 
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Juncus effusus L. s. s. 

According to the total urea this is an amphiboreomeridionally (sub ) montane sp ecies with 
a considerably d isjunctive area (MEUSEL 1943). 

It is most coherent in Eurasia from the British I sles via the Moditorrunean region up to the 
upper Irtysh. The east ern Mediterranean region is probably the developmental centre of this 
species. In the whole area the species breaks up into a great number of varieties, which are 
sometimes con sidered subspecies. It is t h e E. Asian population of ssp. decipiens BucnENAU. 
The E. African populations are con spicuous by their free inflorescence and by their vory thin 
branches in t he anthela (WEIMARCK 1946). 

It grows in E urope, including the whole Mediterranean region, wiLh the exception of the 
islands of the Aegean Sea and Crete (RECH INGER fil. 1943). It extend s also to tho countries of 
the African Atlas. In Scandinavia it grows northernmost in Norway, where it roach es latitude 
66° N. In t ho European part of the USSR it follows approximately the basin of t he Dvina and 
}>ech ora rivers up to the Urals, which it crosses in the vicinity of Sverdlovsk, and in western 
Siberia it ranges from the basin of the upper Irtysh to the upper Ob and continu0s via Djungaria 
(Sinkiank province of 'N. China) through east ern Turkestan, Cashmere, to western Afghanistan, 
and theough N. Iran aml Ira q to the Sinai peninsula. Tho western part of the Tarim basin is 
probably the easternm ost point of its coherent geographical a rea in Eurasia. 

The Far East iR represented h y Sakhalin and N. E. Chin a, whore it r an ges from tho Little 
Chingan through the whole of Manchulrno, K orea, and the whole of Japan. On the ·Filipinos it 
geows only on Luzon. In N. America it follows the Atlantic coast fro111 Newfoundland down 
to Floricla, and upstream along t h e MissiRsippi thrnugh Mississippi, ArkanRas, Oklahoma, Mis
souri, Iowa, Minnesota, the Great Lakes, and Quebec np to Routhern Labrador. On the :Pacific 
coast it extends from the horder of AlaRka to California. It skirts tho r0gion of the Cordilleras 
(White and Rocky MountainR). In the countries of Central America it is found sporadically 
in Mexico, Guatemala, and Haiti. 

In South America it follows the Cordilleras from Venezuela (tho Miranda mountain r an ge) 
across the P eruvian a nd Bolivian Andes to the reg ion of Con ception in Chilo. On the At.Ian.t ic 
coast of South America it grows only in Brasil in the provinces Rio Grando, Paran{t, and Sao 
Paulo. 

In Africa it occurs in the vicinity of the Kilimanjaro on tho borders of Kenya a nd T a nganyika, 
furth er in the eastern and western Capo provin<'es (WEIMARCK 1946). In the Atlantic it a lso grows 
in Iceland, t h e Azores, the Can ary I slands, Madeira, and on St. H elena. In the Indian Ocean 
it occurs on Madagascar and on the islands Mauritius and Reunion. 

Juncus conglomeratus L. s . s. 

According to W11NsT1•,DT (1937) thi.s species is a s0micosmopolitan with an a rC'a including 
America, Europe, a nd Asia. On t h e American con t.incn tj the species oxtcn d R only to the SE 
coast of the U.S.A., to Nova ScoLia, Brunswick, and Newfoundland. In Eurasia it has u. coherent 
geographical area ran g ing from the British Isles to the T arim basin with small disjunctions 
iu Syria and in norLhern Kurdistan (Iraq). The developmental cen tre of this species is prnbably 
tho eastern Moditorraneanpontic r eg ion, and from there it gradually spreads t.o the sub-Atlan t ic 
ancl Atlantic zone. In Scandinavia it is found i11 greater h eights than J. e(jusus, in Norway it 
is found up to a long itude of G8° N (H uLT.f:N 1950). In the Mediterranean it avoid s tho :Polopon
n ose, the Cyclades, tho Sp oraclcs, and Crete (RECHINGEH fil. UJ43), and from t h o Balkans it 
spreads through northern Turkey (Lazistan) to link up with the Caucasian populations. 

In t ho countries of the Near East it is found in isolated localities in Sy ria, Libanon (Bo u
LOUMOY 1930), in northern Kunlistan in Iraq (HAUSSKNECHT in BUCHENAU 190G). In N. Africa 
it ext ends from Marocco to Tunis. The easternmost localities in tho whole of EuraRia are in 
Djungaria (Sinkiank province of W. China) and in t h e neighbourhood of Lake Balchash. 

Geographical distribution in the Czechoslovak Socialist Republic: 

Both species are almost common on the territory of this country. Their 
increased ecological amplitude and ecomorphical plasticity results in a con
siderable adaptability in the various biotopes of the geographical area. I the
refore desist from enumerating their localities and from giving a map of distri
bution, as the occurrence of both species covers the whole territory of this 
country, with the exception of high-mountain regions. 
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Phytocoenology 

In the whole of their area both species have a similar ecological and phyto
coenological character. 

J uncus ef fusus L. - on the territory of this country it forms physiognomic
ally outstanding associations, which are parts of M agnocariceta. These are 
mostly sublittoral stands of Carex rostrata , C. inflata, and C. vesicaria, or 
often typical Sphagno-cariceta with Lysimachia vulgaris , Galium palustre, 
and with Calamagrostis canescens. On short grass pastures the species appears 
as a dominant of the reduced association Agrostidetum vulgaris (e.g. the pea
tified drained pastures in the Sobeslav-Veseli district, submontane pastures 
in the region of the Muran highland near Tirnvec, etc.). 

J imcils conglomerat·us L. -- is alto a component of Carex a~sociations, 
especially on shallow peat-bogs it grows in the association Caricetum lasiocarpe 
Komr 1926. On peat soil it forms typical eutrophic formations and occurs 
also abundantly in moist meadow cavities, where it is accompanied by some 
mesophilic species . 

Ecology 

I have carried out analyses of ecotypes in the populations of both species 
parallelly on two related localities. 

a) on p eaty, partly a leeady drained n1 eadows with an advanced saprofication. 
b) on swampy m eadows in the littoral and limose belt of fish -pond basins and in the -cavities 

of the river Luznice , where a great number of associations and subassociations alternated from 
the mois t est to the driest localities. 

I have investigated the floristic composition of phytocoenoses , the flower 
aspect of outstanding species, the ecological conditions of stands, and above 
all, the influence of atmospheric and soil moisture. 

a) A considerable part of the rush aspect on these localities consisted of 
species of the section Juncv.s (L.) JANCHEN 1959. These considerably eutrophic 
species required soils of rather medium acidity or slightly acid soils. On all 
of these soils there was an advanced degree of sapmfication and a considerable 
anaerobe decomposition of organogenic substances, causing, together with 
anorganic substances, the forming of humolith. The thickness of the peat 
layer usually ranged between 60 and 100 cm or more, and the peat rested 
on a loamy base. Where meadows changed into uncovered peat the ground 
water level was high. The other rush species (J. articulatus, J. bulbosus and J. 
bilfonius) occurred here already only sporadically and pointed towards a quite 
different ecological amplitude from that of the preceding species. I am of 
the opinion that on these meadows -the ecological stages or ecophases are 
not so outstanding, even if the species J. effusus and J. conglomeratus are of 
a dominant character and sometimes form pure stands. This has been caused by 
the gradual invasion of meadow species (Alopecurus pratensis, Phleum pratense, 
and also Molinia coerulea) from the neighbouring cultivated stands. With 
a gradual lowering of the water level these species find optimum conditions 
in the soil. Here also devastating factors make themselves felt which, on the 
one hand, push out undesirable rushes from moss-grown, acid meadows and, 
on the other hand, in cases where the forming of peat has been too strong, 
they support the forming of extensive monotonous pastures with the follow
ing species: 
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J. conglomeratus L. 
J. effusus L. 
Carex fusca ALL. 

Carex panicea L. 
Polygonum hydropiper L. 
Agrostis tenuis SrnTH. 

H ydrocotyle vulgaris L. 
H. ieracium pilosella L. 
J. bufonius L. 
J. lYulbosus L. 
Carex serotina M:ERA'l' 

Prunella vulgaris L. 

The analysis of the aspect segment on the locality of the type a): height 
410 m. M.S.L., exposition 0, substratum - peat layer of a thickness of about 
80 cm on fine, loamy substratum. 

Juncus conglomeratus formed strong tufts (height of tufts 65- 80 cm.), 
in which the stem sheaths were raised above the water level filbng the spaces 
between the patches of sod. With the gradual falling of the .. water column 
the soddy patches changed into a mossy pad with the species J. effusus, 
where the frequency of the preceding species weakened markedly. However, 
it strengthened the share of the Carex aspect (C. fusca , C. panicea, C. polygama 
ssp. hartmanii and C. stellulata) together with the species Molinia coerulea, 
Potentilla erecta and Bald1:nr;era arundinacea. The sphagnous sod was made 
firmer by the root system of the JJ1agnocariceta , especially of C. gracilis, C. ca
nescens and C. rostrata. In the water pools.!. bulbnsus , Lysimachia nurnmularia, 
and Galium palustre are found at places. Where the water level was without 
any sod pads also Glyceria fluitans. J. articulatus, and J. bufonius appeared 
sporadically only in the zone of small Cariceta - Parvocariceta , where J. ef fiisus 
had optimum conditions. The frequency of these two rushes was by far more 
distinct only in a loosened stand, which had already a com;iderable terre
strial character. From the above mentioned analysis it can be seen that in 
the ecology of rushes one factor is outstanding - moisture simultaneously 
in soil and air. 

Evaluation of analysis: The localities were in the zone of intensive peati
fication , where the high level of ground water and the advanced saprofication 
caused optimum conditions for the growth of rushes of the section Juncus (L.) 
JANOHEN 1959 - J. conglomeratus , J. effusus, and J. filiformis. The reaction 
of the substratum was slightly acid and in many cases it approached the 
neutral line. I am of the opinion that this factor is not influential to such an 
extent as is sometimes thought. The high degree of moisture of these soils, 
which do not dry up even in summer, results in their comparatively small 
air capacity . All these properties are suitable for the vegetative propagation 
of rushes and for pollination. The patches of sphagnous rnd are a suitable 
factor for this propagation and the water in the small pools provide the des
irable moisture in the ground air layers. Where the ground water level sinks 
a loosening of the rush stands sets in and the grass aspect including 111 olinia 
gains ground; this means that the density and the number of the various 
species of rushes in the stands decreases. 

According to my opinion any predominant ecophase in the vegetation of 
a certain species is always a manifestation of the common affect of the specific 
properties of the species and of the climatic and ecological factors of the 
environment. By specific properties of the species I understand the eco
morphical and genetic plasticity of the species, i.e. the capability of re
acting to certain factors within certain limits. The genetic plasticity is given 
by the inner potency of each individual and leads to the forming of more 
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or less constant types, whereas the ecomorphical plasticity of a plant species 
within the range of its life possibilities gives rise to inconstant ecomorphoses. 
To this must be added also the biological properties of the species as, e.g., 
the specific capacity of reproduction, the ecological amplitude, etc. 

b) On localities of this type considerable influence is exerted by neigh
bouring cultivated meadow stands, which, according to the degree of moisture, 
more or less disturbed the vegetation cover of extremely moist localities. 
The whole of this vegetative formation was characterized by eutrophic as
sociations and passed from medium moist meadows via an alternatively 
flooded zone to reed-grass stands with a constantly waterlogged root system. 
Of interest , as regards the occurrence of rushes, was especially the inter
mediate zone lying between the two extremes of moisture. Of the rushes 
predominated J. filiformis, the frequency of which on the preceding type was 
very low or did not appear at all. J. filiformis formed tuft groups of from 
10 to 25 specimens with a coherent sod pad, which was made firm by the root 
system of Oariceta (C. vesicaria, C. canescens, C. panicea, C. fusca). The sod 
pads formed elevations above the mossy cavities, which, in this zone, were 
not filled with water. Also the following associated species grew here: Galium 
uliginosum, Ranunculus acer, Filipendula ulmaria ssp. pentapetala, Heleocharis· 
palilstris ssp. eupalustris. This characteristic rush belt was not constantly 
waterlogged even in rain. The sod pads gradually passed into coherent soil 
with an increase of the frequency of species of a grass aspect from the neigh
bouring mesophilic meadows (Alopecurus pratensis, Phleum pratense, Ranun
culus auricomits.) It is interesting to note that in this zone no other species 
of the section Juncus (L.) JANCHEN 1959 appeared. According to observations 
carried out on a whole series of localities the species J. etfusus and J. con-

. glomeratus find optimum conditions for vegetative propagation on such 
localities where there are great differences as regards the fluctuation of water. 
However, under the conditions of a constant high water level these species 
are able to form sod pads, as their vegetative propagation (the forming of 
shoots) is considerable. A quite similar situation exists as regards associations 
and on the margins of fish-ponds, where even more characteristic transitions 
between the various grades of associations according to the water level can 
be seen. 

Evaluation of analysis: similarly as in localities of the first type also here 
an important part is played by soil moisture , which is most acceptable in the 
form of capillary water in the sphagnous or mossy sod pads. Therefore a 
seemingly great quantity of water in an coherent area in most cases affects 
the development of vegetation adverse]y. The soil moisture on these areas 
causes an expressive limitation of the various vegetative stages with regard 
to their ecological properties. 

Phenology 

I carried out the phenological observations in the course of two vegetation 
periods (1057, 1958) from May till September, and in the years 1960 and 1961 
I checked the single pictures obtained from the extended area. The aim of 
the work was the determination of the beginning and of the extent of the 
flowering phase of the species J. ef fusus and J. conglomeratus. The phenological 
periodicity differed considerably in both species. 
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Methods of work: I carried out the phenological examinations on approximately 35 localities 
the ecological conditions of which w er e almost identical (drained p eat m eadows). Similar loca 
lities wore select ed intestiona.Ily so as to obtain a s many data a s possible rogarding the extent 
of the variability under certain ecological conditions which a re natural and almost primary for 
rush associations, and the specificity of which has not been rubbed off through the influen ce 
of other a ssociated formations . So a s to eliminate tho influence of the r elief and of exposure 
on t h e course of phon ological phases I carried out m oasurings on localities wi t h zer o exp osure 
an d wit h an a pprox im ately identical m ean sea level (420- 450 m. M.S .L.) The localities w ere 
in t h o region of the Sob cslav - Veseli m arsh es and in the n orthern part of the T fob01\ basin. 
The greatest di s t an ce between the marginal localiti es of the whole examined district was about 
30 km. A n u m b er of localities b elon ged to the t yp e of tran sit iona l 1wat b ogs wit h a p eat layer 
of considerable strength resting on t ertiary kaolin clays or sands. Of the <·lirnatic fact ors of g roat 
impor tance was t he a ir moisture , the v alue of which d epended on t b o d eg n•c of ins ul a tion which 
waf'! proportional to the state of the conditions of exposure on the ex amin ed localities. On each 
locality I m arked off a squa r e which w as, as r egards t h e quantitative r ep resentation of b oth 
species, most t y p ical fo r t h e locality in question. The Rqu are m easured 5 x 5 m ., and on this 
sqnarfl I evaluat ed t h e p er cont relation ship bet ween n on -fl o wering a nd fl owering indiv iduals 
s f both species growing t ogether on more t h an a h a lf of the localit y. I ca rried ou t the eva luation 
of th e nmncrica l rela tionship on the b asis of m easurin gs per fo rmed fo ur ti rn <'s a m on t h on each 
locali ty during the whole v egetation p eriod of t h o sp ecies . In cases whore b otl1 sp ecies did not 
occur in a con clusive quantity on a certa in area (less t h an 100 fer t ile indiv id1rnl s ), I marked 
off two squares, one for each sp ecies on th e same locality . I arranged the values oiJta incd in a graph. 
I b ased the grading of t h e fl ower phase for the determination of t h e fl ow erin g optimum of t h e 
variou s sp ecies on the quantitative r epresentat ion of flowcriu g indiv iduals on the given examined 
a rea. As soon a s t hi s number exceeded 50 p er cont of tlw t otal number o f indi vidu a ls in the 
square I d en ot ed t his state as th e ch a r acteri stic fl ow er phase or t h e fl owerin g optimum of t h e 
sp ecies. In carrying out the measuring I compared the phen ologieal properti es of rush es with 
t he phen ological p rop er t ies of other companion sp ecies, especia lly with those of Cariccta (C. jusca, 
C. panicea, C. gracilis, 0. stellu lata, 0 . rostrata, 0. vesicaria , 0. pallescens , and 0 . cancscens.) 

The followin g differen ces appeared: 

1. tho flower asp ect of Oariceta was h om ogcnous, t hus it w as very expressive but considerably 
sh ort. 

2. t h e veget a tion p eriod s of Cariceta b egan at the b eginnin g of May , r ea ch ed their optimum 
in June, and end ed a t t ho b eginning of July . Th e lou g(·st vegetation p eriod was that of 0 . f usca 
and 0 . gracilis, the sh ortest t h a t of C. canescens. 

3. a s compared with the inexpressive flow er a sp ect the vegetation period of rush es is much 
lon ger and last s on tho average from the b eginning of May till t h e end of Sept em ber . 

The course of the phenological phases in both species: 

Juncus effusus L. (s . s.) 

The veget ative growth before flowering is somewhat longer and the first 
flowers do not appear until the first third of June and its progress up to the 
optimum, even if equal, is much slower , so that the flower phenophase begins 
in the middle of July and ext ends to the end of August. The fruit phase lasts 
up to the middle of September , and therefore the whole vegetative growth 
after the falling off of the fruits is prolonged until the beginning of November. 
The culminating values of the flowering optimum are approximately t he same 
as in the following species (this is connected with the succedaneous character 
of the flowering) . Also the spread of the flower phenophase is almost the same 
as in the following species . 

Juncus conglomeratus L. (s. s.) 

The vegetative growth before the flowering begins at the end of April or 
at the beginning of May within a range of from two to three weeks according 
to the S.M.L. (also according to the length of time and the thickness of the 
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snow cover, even if the vegetative shoots remain green during the whole 
winter season.) The first flowers appeared in the second half of May, and to
gether with the rising of night and day temperatures also the share of flowering 
individuals up to the last week in June increased equally. Approximately 
beginning in the third week of June, during the whole of July, and up to the 
first quarter of August the species passes through its optimum flowering 
phase, which, on some localities, reaches up to 80 per cent of the value of all 
flowering individuals. According to my own observations the whole flowering 
phase has a succcdaneous character a s com1 ared with the characteristic 
simultaneous phenoplrn,se in Cariceta, whore the natural per cent values of 
flowering individuals may reach up to 100 per cent. Beginning in the first 
quarter of August the first phase sets in and the percentage of flowering 
individual:::; markedly decrcasm; until the middle of August when it reaches 
zero value. This phonophaHe is not precisely outlined and ends at the end 
of August or at the beginning of September. Sometimes the setting in of the 
first phase is accelerated, which is caused by parasitizing Coleophores. Ihave 
observed inflorescences that had been attacked by cocoons of Coleophores 
and which '''ere overripe already in the second half of August (of course, the 
capsules were without any seeds, or the seeds had a disturbed endosperm 
and did not germinate). After the falling off of the fruits vegetative growth 
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continued until the end of October. 
RICHARDS et CLAPHAM (194l)write about 

the phenological properties of both menti
oned above species from the territory of 
Great Britain and point out that flowering 
is dependent exclusively on the geographi
cal latitude and on the vertical formatiun 
of the terrain. According to these authors 
the flowering optimum of the species J. con
glomeratus on localities in Great Britain oc
curs up to one month earlier than that of 
the species J. effusus. The differences bet
ween the setting in of the flower phase 
seem to be more or less constant in vari
ous geographical latitudes, of course the 
extent or intermingUng of the pheno
phases of both species is greater or smaller 
according to the geographical position and 
the sea mean level. 

Graphic illustration of phonophasos in the course of the vegetation period of the species 
according to the percentage of flowering individuals. Above the 50 per cen t line an expressive 
flowering phase or the flowering optimum of the species takes place. (Measured on 35 localities). 

- - - - - Oarex rostrata STOKES 
- - - - - - - - - - J. conglomeratus L. 

J. e!Jusus L. 

Conclu s ion 

On the basis of phenological observations I have found that the setting 
in of the flowering optimum and the connected setting in of the fruit phase 
differ considerably in the species J. conglomeratus and J. e/fusus. In the species 
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J. conglomeratus the optimum begins at the end of June and continues until 
the first third of August, so that the range of the optimum phenophase is 
approximately 45 days. In the species J. effusus the optimum begins in the 
middle of July and last s almost up to the end of August , i.e. approximately 
40 days. The difference in the setting in of the optimum amounts to approxim
ately three weeks (see graph). 

If we consider the succedaneous character of the flowering of these species, 
this differen ce may, under certain ecological and climatic conditions , still 
increase or decrease; this means that the differential value obtained is the 
average of extreme cases. On the localitim; a~ in teresting relationship between 
moisture and flowering appeared. On localities with visibly extensive moisture 
the species always flowered somewhat earlier than on drier localities. As the 
flowering is of a succedaneous character the phenophases of both species 
overlap considerably. Differences in the setting in of the flowerin g optimum, 
may be of great influence on the limitation of hybrid individuals, and that 
especially where there is a greater number of one species (i.e. either earlier 
J. conglomeratus or later J. effusus ). On the localities that I examined both 
species were never equally represented, and therefore newly arising hybrid 
individuals always converged tow-ards one of the parents predominating 
quantitatively in the locahty. I consider this fact to be the explanat ion of the 
absolute absence of intermediary types, which I misffd on these loca
lities . 

I am of the opinion that both species form a hybrid complex, the existence 
of which is confirmed by the gradual scale of morphologically transitional 
types between both parents . The forming of hybridogrnous transitions is 
also conditioned by the very closely related genetic properties (the somatic 
number of both species is 40, DARLINGTON 1955) and by the almost identical 
ecological requirements on the territory of the whole geographic area. 

:For the expression of the hybrid complex I have decided to use the taxo
nomical unit c on s p e c i e s with the following nomenclature: conspecies 
J. e ff us us s.l. with two good species J. e ff us us L. and J. c o n g la
m er at us L. , between which there is a whole system of morphologically 
and anatomically transional types, which I denote as effusoid and conglo
meroid verge n t s. (cf. K:fisa 1959: 96- 100). 

In these vergents I combine some forms and varieties mentioned in the 
literature (ASCHERSON et GRAEBNER 1904, BUCHENAU 1906) , which , according 
to the mentioned marks, are not defined individuals and are only components 
of a variable line between both parents. Of the morphological marks, which 
are important for the evaluation of both groups of vergcnts, I mention the 
following: length and breadth of inflorescence, length of flower anthela, size 
of terminal beak of the capsule, and the ratio of the length of the perigone 
to the capsule. In correlation with these marks are the following anatomical 
marks: height of the subepidermal sclerenchymatic blocks in the chlorenchyma, 
the character of the sclerenchymatic sheath round the primary and secondary 
vascular bundles - both refer to the stem. 

These morphological and anatomical marks are, of course, only auxiliary 
values for the definition of transitional types between both species, and their 
placing in the key would lead again to a descriptive classification of forms 
and varieties of both species. For the evaluation of the various transitional 
types their ecomorphical and generic character is an inseparable part. 
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A. Group of effusoid vergents: (types approaching the species J. eff'usus) 

a) vergent pro lifer o ides KftisA 

Syn.: J. ejf1lsus L. var. prolifer SoNDER Fl. Hamb., 191, 1851. 
Main marks: inflorescence overhanging with branches of flower anthelas from 5- 7 to 10 cm 

long. Perianth segments of eq ual length or only about 0,2 mm exceeding capsule, which is from 
2,5 to 2, 7 mm long, apex of capsule strongly pressed inside. Subepidermal sclerenchymatic 
blocks in stem reach phloem only in those secondary vascular bundles that are nearest to the 
epidermis. Sclerenchyrnatic sheath of equal stren gth, epidermis only insignificantly corrugated. 

b) vergen t c o m p a c t o i d e s KftfsA 

Syn.: J. effusus L. var. compactus LEJ. et CouHT. Comp. Fl. Belg. II., 23, 1831. - J. effusus L. 
var. conglomeratus BECK, Fl. Nieder-i)s terr., 1890. 

Main marks: inflorescence contracted or slightly overhanging, branches of flower anthelas 
from 3- 4 to 6 cm long. Perianth segments of equal length as capsule. Capsule blunt, 2.6- 2.8 mm 
long, so that top edge of segment of capsule is slightly pressed inside from side. Subepidermal 
sclerenchymatic blocks in stem r each phloem in some secondary vascular bundles, but are not 
connected with the sclerenchymatic sh eath of the xylem. Sclerench ymatic sheath in primary 
vascu lar bundles of equal strength. Epidermi<> slightly bent. :As regards growth and character 
of inflorescence the limits of this type spread to the other group of vergents. 

B. Group of conglomeroid vergents: (types approaching the species J. con
glomeratus) 

c) vergent I a x o ide s K:RfsA 

Syn.: J . conglomeratus L. var. laxus BECK, Fl. Nieder-osterr., 135, 1890. 
Main marks: inf lorescence sparse, from prolonged to slightly overhanging with branches 

of the flower anLholas from 2- 4 to 6 cm long. Porigone mostly docs not reach length of capsule, 
or only reaches to upper edge of segment of capsule . Capsule from 2,7 (2,8) to 3 mm long with 
beak at apex (0,2- 0,3 mm) long, which is dark brown. Subopiderrnal sclerenehymatic blocks 
in s tern link up with phloem only in some secondary vascular bundles. Sclerenchymatic sheath 
in primary vascular bundles continuous and markedly enlarged on side of xylem. Epidermis 
is b ent and forms riblike rid ges. 

d) vergent s u b u Ii f I o r o i de s K:RfsA 

Syn.: J. 8ubul~florus D1mJElt, Jn. excurs. Hafn., 127, 1838. - J. L eersii MARSS. var. subuU
flonJ.s (DRI~.rnn ) B ucnENAU, I. e., 233, 1890. ·- J. conglomeratus L. B. II. subuliflorus A. et G., 
446, 1904. 

Main rnarks: inflorescence contracted or only slightly overhanging, branches of flower an
tholas from 1-- 2 to 4 cm long. Porianth segments mostly of equal length as capsule and sometimes 
marked ly long acute (effuso id mark). Capsule about 3 mm long with dark coloured beak. Sub
op i(lerrnal sc lcrcnch yrnat ic blocks never reach vascular bundles, and the sclerenchymatic sh eath 
in some of the vascular bundles is earliko protracted at place of change over of phloem and xylem, 
but is mostly not compact. Epidermis stron9ly l>ent. 

GRAEBNgR in Ascm cHSON et GRAEDNEll (1904) m entions further varieties of the species 
J. conglom eratus L.: var. viridiflorus A. et G., Lo., 1904 and var. urnbrosus A. et G., 1.c., 1904. 
They are evaluated according to the colour of the porigone, which is a very changeable mark 
and which is characteri Rtic rather for juvenile stages. 

On the basis of the above m entioned marks it is not possible to determine an inte rmediate 
hybrid between both species, as the variability of the whole complex makes it possible to attach 
Ruch a typo to any vergent. Therefore the hybrid Juncus brneggeri DOMIN 1936 (syn.: J. Hauss
knechtii P. Fourrn. non RuHM.) is only a component part of the whole hybrid complex. 

Attached there is a table giving a brief survey of diacritical marks of tmnsitional v orgents 
between both parent types and a graph ic illustration of the phenophases of both species. 

In conclusion I should like to express my gratitude to Dr. R. Hen<lrych, C.Sc. for his_pain'
staking reading of the manuscript. 
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1--.i. 
t>O 
CJ'l 

~Iain marks 

Morphological: 
inflorescence 

perigone 

capsule 

Anatomical: 
subepidermal 
sclerenchymatic 
blocks in stem 

sclerenchymatic 
sheath round vas-
cular bundles 

epidermis 

Position of varie
ties and hybrids 
mentioned in litera
ture 

Survey of the=variability of foe hybrid complex of Juncus effusus L. s. 1. 

J uncus ejjusus I vergent I vergent I vergent laxoides I vergent 
L. s . s. proliferoides compactoides subulifloroides 

spread, overhang- overhanging bran- I slightly overhang- sparse, prolonged, contracted or 
ing branches 5 to ches 5-7-10 cm ing, branches of branches of flower little overhang-
10 cm and longer long anthelas 3-4 to anthelas 2-4 to ing, 1-2 to 

6 cm long 6 cm 4 cm long 

P 2.2-2.8 mm ! P of equal length P of equal length P reaching only to P ~ length of 
long outer little or only slightly as capsule upper edge of seg- capsule and 
longer than inner longer than cap- ment of capsule markedly 
and exceeding cap- sule pointed 
sule 

on apex blunt 2.5-2.7 mm long, 2.6--2.8 mm long, 2.7 (2.8)-3 mm 3 mm long, at 
without point of on apex strongly blunt edge of seg- long at apex pro- apex dark beak 
style pressed inside ment slightly truberance (0.2 to 

pressed inside 0.3 mm) 

enveloping phloE'm reaching phloem reach phloem only rarely reaching never reach 
part of Yascular only in secondary in some secondary phloem of vascu- vascular bun-
bundles vascular b undles bundles lar bundles dles 

continuous and equally strong in equally strong on- continuous, but earlike pro -
equally strong in primary and se- ly in primary vas- enlarged on side of tracted at pla-
x ylem and condary vascular cular bundles xylem ce of change 
phloem bundles over of xylem 

and phloem 

slightly corruga- strongly corruga- slightly bent forms riblike rid- strongly bent 
ted ted ges 

~ 

Juncus brueggeri 

var. umbrosus 

var. viridijlor'IU 

I Jun= 
conglomeratus L. s. s. 

contracted, head-
like, branches of 
flower anthelas at 
most 2 cm long 

P linearly lanceo-
late with scarious 
margins and with 
central green keel 

obovate ± over-
hanging perigone 
and on top with 
marked point 

never touch vas-
cular bundles 

earlike p:::-otracted 
at place of tra-
cheas in xylem 

strongly bent 
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