
Abstract: The characteristics of   owers, and of 
clumps of selected iris species and varieties, from 
the Limniris section. This paper describes four-
-year-old clumps of low-maintenance, beardless 
irises that are immune to the diseases that affect 
bearded irises. The following iris varieties were 
selected for investigation: Iris setosa L., the inter-
species hybrid Iris ×sibtosa (I. sibirica × I. setosa), 
I. versicolor, I.‘Magnat’, I. ‘Wojewoda’, I. ‘Giant 
Shoulders’, I. ‘Wycieruch’, I. ‘Marsz Turecki’ and 
I. ‘Stone Flower’. The biometrical parameters of 
clumps, leaves and  owers were assessed. The 
irises investigated were classi  ed as medium or 
large according to size of  ower. It was found that 
the leaves in iris clumps are longer than the clump 
is high. The exception was I. ‘Magnat’, whose 
leaves are not arched. The most numerous  ower 
shoots were noted on diploid I. ‘Wycieruch’ (77) 
and tetraploid I. ‘Wojewoda’ (63), whereas there 
were fewer on the other taxa. An attempt was made 
to classify the beardless irises according to clump 
height. The authors propose a division of beard-
less irises into plants with straight leaves and those 
with arching leaves, as well as a further division 
based on clump height: dwarf (40 cm and shorter), 
low (40–59 cm), medium (60–79 cm) and high 
(80 cm and higher).

Key words: irises, clump height, leaf length,  ow-
er size, colour

INTRODUCTION

Irises are perennials whose  owers are 
distinguished by a great variety of col-
ours and miscellany of patterns on the 

perianth leaves [Epperson, 2000]. De-
pending on the species,  ower width 
ranges from 2.5 to 25 cm. Iris leaves are 
grass-like or sword-like and embrace 
the shoot with their bracts [Strassbourg-
er, 1960, Komarnicki, 1993]. The plant 
height is greatly diversi  ed, ranging 
from 10 to 200 cm, which allows them to 
be used in a variety of  ower composi-
tions. As both the leaves and the  owers 
are decorative, they can add splendour 
to the garden from early spring until late 
autumn with proper selection of species 
and varieties [Lubowicka, 1984]. Irises 
from the beardless section (Limniris) are 
growing in popularity throughout the 
world. They are low-maintenance plants 
and are resistant to the diseases that affect 
bearded irises. What is more, they can be 
cultivated on a variety of sites. Notwith-
standing this, they remain little-known in 
Poland, where the varieties that are of-
fered on the market are old and not par-
ticularly attractive [Komarnicki, 2010].

The aim of this work is to assess the 
colour and morphological characteris-
tics of the  owers, leaves and clumps 
of selected species and new varieties of 
beardless irises. Based on measurements 
taken, an attempt is made to establish 
a classi  cation of beardless irises accord-
ing to clump height and straight or arch-
ing leaves.
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MATERIAL AND METHODS

The collection of beardless irises was 
set up in 2007 in a  eld in Bibice near 
Kraków in Ma opolska. The plants came 
from the Polish iris breeder Lech Komar-
nicki, who is associated with the British 
Iris Society (BIS), the American Iris 
Society (AIS) and the Middle European 
Iris Society (MEIS). The following taxa 
were chosen for investigation: Iris setosa 
L., the interspecies hybrid Iris ×sibtosa 
(I. sibirica × I. setosa), I. versicolor, 
I. ‘Magnat’, I. ‘Wojewoda’, I. ‘Giant 
Shoulders’, I.‘Wycieruch’, I. ‘Marsz 
Turecki’ and I. ‘Stone Flower’. They 
were cultivated in a light loam with a 
pH approximate to neutral. Four-year-
-old clumps in full bloom at the turn of 
May 2011 and June 2011 were analysed. 
Six of the taxa investigated: I. setosa, 
I. ‘Marsz Turecki’, I. versicolor, I. ‘Mag-
nat’, I. ‘Giant Shoulders’ and I. ‘Wy-
cieruch’ were diploids, whereas the other 
three: I. ‘Stone Flower’, I. ×sibtosa and 
I. ‘Wojewoda’ were tetraploids.

The following biometric measure-
ments, which were conducted on three 
clumps of  fty clones from each taxon, 
were taken: clump height from the base to 
the leaf arching and leaf length from the 
leaf base to the leaf top (30 leaves from 
each clump). All of the  ower shoots in 
a clump were counted and measured. 
The length of the  ower shoots from the 
base to the bracts, and the length of the 
shoots including the  owers, were also 
measured (Fig. 1). As no classi  cation 
of beardless irises existed, authors used 
their own criteria – straight leaves, arch-

ing leaves and clump height – to divide 
them. The following measurements of 
the generative organs were taken on 30 
 owers from each clump:  ower width 

and length (Fig. 2 ), the length and width 
of the inner and outer perianth leaves, 
the pedicel length, the length of the 
whole pistil, the length of the perianth 
tube, ovary length and ovary width. The 

FIGURE 1. Schematic drawing of iris clump: 
a – length of the whole  ower shoot; b – length 
of the  ower shoot to the bracts; c – length of the 
leaves to the arching (drawing by M. Kulig)

a

b
FIGURE 2. Iris  ower: a –  ower length; b –  ow-
er width (photograph by M. Kulig)
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colour of the perianth leaves was identi-
 ed based on the RHS CC [Royal Hor-

ticultural Society Colour Chart, 1995]. 
Note was taken of the order in which the 
taxa bloomed. The measurements were 
taken using a Handy Worth caliper with 
an electronic scale, whose total accura-
cy was 0.01 mm. The mean results are 
presented in the tables. The size range 
and coef  cient of variance of the ana-
lysed features are stated. The coef  cient 
of variance (V% or CoV) is a non-di-
mensional value calculated by divid-
ing the standard deviation (STDEV) of 
a data set by the algebraic mean (or av-
erage) of the same dataset. Thus CoV 
(V%) = STDEV/AVERAGE.

RESULTS

Of the taxa it was the I. ‘Wycieruch’ vari-
ety, with an average of 77, that produced 
the greatest number of  ower shoots in 
a clump, whereas the lowest number, 
with an average of nine, was observed in 
I. ‘Giant Shoulders’. This variety, togeth-
er with I. ‘Marsz Turecki’, developed the 
fewest  owers per shoot: only between 
two and three. I. ‘Magnat’ had the high-
est number of  owers per  ower shoot. 
I. versicolor, meanwhile, though it pro-
duced the lowest clumps, had from three 
to seven  owers per shoot (Table 1).

The average length of the  ower 
shoots to the bracts ranged from 49 cm 
for I. ‘Magnat’ (V% = 7.4) to 136 cm in 
I. ‘Wycieruch’ (V% = 4.8). The lowest 
and highest whole  ower-shoot lengths 
(including the  owers) of 61 cm for 
I. ‘Magnat’ (variation 3.9%) and 150 cm 
for I. ‘Wycieruch’ (variation 4.5%) were 
registered for these varieties (Table 1).

Among the taxa studied, I. ‘Wycie-
ruch’, with an average length of 118 cm
(variation 6.9%) formed the longest 
leaves – however they were already arch-
ing at a height of 84 cm. I. ‘Magnat’, 
meanwhile, had the shortest leaves, with 
an average length of 57 cm (variation 
8.9%). However, because these were 
straight leaves, clumps of the variety ap-
peared taller than clumps of I. versicolor 
and I. setosa, whose leaf lengths were, 
respectively, 58 and 59 cm. I. versi-
color, whose leaves arched at a height of 
39 cm (Table 1), formed the lowest 
clumps. With regard to the leaves, the iris-
es were divided into plants with straight 
(I. ‘Magnat’), and arching leaves (I. se-
tosa, I. ×sibtosa, I. versicolor, I. ‘Wo-
jewoda’, I. ‘Giant Shoulders’, I. ‘Wy-
cieruch’, I. ‘Marsz Turecki’ and I. ’Stone 
Flower’). Turning to clump height, one 
taxon each was assigned to the dwarf 
and medium groups (I. versicolor and 
I. ‘Wojewoda’ respectively), two taxa 
to the high group (I. ‘Stone Flower’ and 
I. ‘Wycieruch’) and the remaining taxa 
to the low group (Table 1).

At 80 mm, the smallest  ower width 
among the irises was recorded for
I. ‘Marsz Turecki’ (V% = 8.1), while I. 
‘Giant Shoulders’ , with a diameter of 
131 mm, had the largest  owers, which 
were also strongly uniform with regard to 
this feature (V% = 2.8) – Table 2. While 
at 138 mm the  owers of this variety were 
the longest, they also displayed the great-
est variation in length of all the taxa stud-
ied (V% = 24.1). Iris setosa and I. ‘Stone 
Flower’ produced the shortest  owers at 
100 mm and were also considerably uni-
form with respect to this feature at, re-
spectively, 3.8 and 7.4%.
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The longest inner perianth leaves, at 
58 mm, were noted in I. ‘Giant Shoul-
ders’, while the shortest, 12 mm, were 
recorded in I. setosa. The widest in-
ner perianth leaves, 30 mm, occurred in 
I. ‘Stone Flower’ (variation 5.2%) and 
the narrowest, 3 mm, in I. setosa (V% = 
= 25.9) – Table 2.

The ‘Giant Shoulders’ variety also 
had the distinction of recording the long-
est outer perianth leaves at 69 mm (vari-
ation 6.6%) which, in addition, were also 
the widest at 53 mm (V% = 10.4). Iris 
‘Wycieruch’ had the shortest outer peri-
anth leaves at 42 mm (variation 4.0%) 
whereas the narrowest, at 25 mm, and 
most variable (V% = 27), of these leaves 
were observed in I. ‘Magnat’ (Table 2).  

The longest pedicel, at 91 mm with 
a variation of 3.4%, was noted for 
I. ‘Wycieruch’  owers and the shortest, 
at 29 mm with a variation of 30.1%, for 
I. ‘Magnat’. Meanwhile, measurement 
of I. ‘Giant Shoulders’ revealed a similar 
variation (V% = 38.3), but with a  ower 
pedicel length of 66 mm (Table 2).

Mean pistil length ranged from 
36 mm in I. ‘Wycieruch’ (V% = 7.4) to 
53 mm in I. ×sibtosa (V% = 5.1) – 
Table 3. The length of the perianth 
tube was the greatest in I. setosa and 
I. ‘Magnat’ at 10 mm, and the shortest in 
I. ‘Marsz Turecki’ at 5 mm. Pistil length, 
at 23.6%, was the most variable in I. ‘Gi-
ant Shoulders’ (Table 3), while the long-
est ovaries were found in I. ‘Wojewoda’ 
and I. ‘Giant Shoulders’ with variations 
of 14.9 and 11.6% respectively. Though 
having the shortest ovary at 8 mm, 
I. ‘Marsz Turecki’ was more diversi  ed 
(V% = 20). Average ovary width oscil-

lated between 3 mm in I. ‘Wycieruch’ 
– at the highest variation coef  cient of 
29.9% – to 8 mm in I. ‘Giant Shoulders’ 
at a variation of 18.3% (Table 3).

The colours of the outer perianth 
leaves in the irises studied did not differ 
from those of the inner perianth leaves. 
The plants with  owers from the vio-
let, and violet-blue, colour groups were 
prevalent. Iris ‘Wojewoda’ was assigned 
to the group of purple-coloured  owers 
(Table 4 ).

DISCUSSION

Irises from the Limniris – formerly the 
Apogon – section, which have long, 
narrow, sword-like leaves, are valued 
mainly for their many-coloured  ow-
ers. A clump of beardless irises resem-
bles grass in its growth habits and has 
the pleasing addition of a yellow-brown 
colouring. Irises from the Limniris sec-
tion are employed in perennial  ower-
bed design to add diversity to the rhythm 
of compositions [Kingsbury, 2003].

Accounts of the height of Siberian iris 
varieties have been given by Brookins 
[1991] and Marcinkowski [1991, 2002,  
2009]. Unfortunately, they have not 
been precise where they have described 
the height of clumps, the length of leaves 
– often arching – or the height of  ower 
shoots: in some descriptions  owers are 
placed above leaves. The measurements 
conducted in this study give the precise 
size of the features studied, which will 
aid designers in composing  owerbeds 
using beardless irises. With regard to 
leaf length and  ower width the results 
of the present study are comparable with 
the data obtained by Varkulevi ienê 
[2011]; yet the plants growing in Bibice
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had more numerous  ower shoots, and 
 owers per  ower shoot, than the spe-

cies Varkulevi ienê analysed [2011]. As 
there is no division of the Limniris sec-
tion according to height in the literature, 
the varieties in this section were com-
pared with bearded iris groups. Owing 
to the height of their  ower shoots alone, 
the analysed taxa can be compared with 
the Intermediate Bearded (IB), Miniature 
Dwarf Bearded (MDB), Border Bearded 
(BB) and Tall Bearded (TB) catego-
ries of Iris [Warburton, 1978, Köhlein, 
1987, Komarnicki, 1993]. With refer-
ence to the examples given in the lit-
erature quoted earlier, the authors of the 
present study have attempted to create 
a garden classi  cation of beardless iris-
es that distinguishes: (1) by whether the 
bearded irises have straight or arching 
leaves and (2) by clump height: dwarf 
(40 cm and shorter), low (40–59 cm), 
medium (60–79 cm) and high (80 cm 
and higher).

The  owers of irises studied else-
where [Köhlein 1987, Marcinkowski 
2002] were found to be of medium 
or large width: 70–100 mm and over 
100 mm respectively. The irises in 
Bibice, meanwhile, differed with re-
gard to  ower width and the structure 
of the generative organs. The discov-
ery of much larger  owers in the tetra-
ploid forms – Iris ×sibtosa and I. ‘Stone 
Flower’ – con  rmed McEwen’s theses 
[1966, 1968, 1974]. The situation was 
similar in the case of  I. ‘Dreaming Yel-
low’ [Kulig, 2010], while the diploid 
I. ‘Giant Shoulders’, whose  owers were 
larger than those of the tetraploid taxa, 
presented an exception. The length of 
the pistils in I. sibirica, I. ‘Stone Flower’ 
and I. ‘Wojewoda’ were consistent with 
the data supplied by McEwen [1966, 
1968, 1974] concerning tetraploids. The 
diploid I. ‘Magnat’, on the other hand, 
differed only slightly in length from the 
tetraploid varieties.

TABLE 4. Colours of the investigated iris species and varieties according to the RHS CC (Royal Hor-
ticultural Society Colour Chart)

Species or variety
Colour of perianth

outer inner

I. setosa violet-blue 93A perianths reduced –
I. versicolor violet N 87 A violet N 87 A

I. ‘Giant Shoulders’ violet-blue N 89 B violet-blue N 89 B

I. ‘Magnat’ violet 83 A purple-violet N81 A

I. ‘Marsz Turecki’ violet 83 A purple-violet N81 A

I. ‘Wycieruch’ violet-blue 97 A violet-blue 97 A

I. ×sibtosa * violet 86 A violet 86 A

I. ‘Stone Flower’* violet-blue N 89 B violet-blue N 89 B

I. ‘Wojewoda’* purple N 79A purple N 79A

* Tetraploid plants.
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CONCLUSIONS

The irises studied could be classi  ed 
according to whether their  owers 
were medium (66.67% taxa) or large 
(33.33% taxa).
It was found that in iris clumps the 
leaves are longer than the clump is 
high. The exception was I. ‘Magnat’, 
whose leaves did not arch.
The diploid I. ‘Wycieruch’ (77 shoots) 
and the tetraploid I. ‘Wojewoda’ (63 
shoots) had the highest number of 
 ower shoots in a clump, whereas the 

other taxa had a lot fewer.
Doubling the number of chromo-
somes (tetraploids) may manifest it-
self in various characteristics and in 
different taxa.
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Streszczenie: Charakterystyka kwiatów i k p 
wybranych gatunków i odmian kosa ców z sekcji 
Limniris. W pracy charakteryzowano czteroletnie 
k py kosa ców bezbródkowych, które nie wyma-
gaj  du ych nak adów piel gnacyjnych, odporne 
s  na choroby, którym ulegaj  kosa ce bródko-
we. Do bada  wybrano: kosaciec szczecinkowaty 
(Iris setosa L.), mieszaniec mi dzygatunkowy 
Iris ×sibtosa (I. sibirica × I. setosa), kosaciec 
ró nobarwny (Iris versicolor L.) oraz odmia-
ny Iris ‘Magnat’, Iris ‘Wojewoda’, Iris ‘Giant 
Shoulders’, Iris ‘Wycieruch’, Iris ‘Marsz Turec-
ki’ oraz Iris ‘Stone Flower’. Wykonano pomiary 
biometryczne k p, li ci oraz kwiatów. Badane 
kosa ce zaklasy  kowano do grupy o kwiatach 
rednich i du ych. Stwierdzono, e wysoko  

k p kosa ców jest zazwyczaj ni sza ni  d ugo  
li ci. Wyj tkiem by  Iris ‘Magnat’, którego li cie 



12    M. Kulig, M. Wro ski, K. Osta  n

nie przewisaj . Najwi cej p dów kwiatowych 
w k pie mia y diploidalny I. ‘Wycieruch’ (77) 
i tetraploidalny I. ‘Wojewoda’ (63), u pozosta-
ych taksonów by o ich mniej. Na podstawie 

morfologii li ci wyró niono grup  kosa ców

bezbródkowych o li ciach wyprostowanych oraz 
przeginaj cych si , za  ze wzgl du na wysoko  
k p wydzielono taksony: kar owe (40 cm i ni -
sze), niskie (40–59 cm), rednie (60–79 cm) oraz 
wysokie (80 cm i wy sze). 


