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ABSTRACT                        Within inflorescences both temporal and spatial variations can be found in aspect of 
either attractive traits or reproductive organs. Morphological parameters of a flower depend on 
several factors like intra-plant position of the flower, other extrinsic and intrinsic factors, result-
ing in altered intra-inflorescence flower sizes or numbers, fruit set or seed set. In our study the 
sexual reproductive characteristics of Siberian Iris (Iris sibirica L.) were investigated, with special 
emphasis on how the floral morphological and reproductive traits vary spatially and temporally. 
We found that stalks typically had 2 levels and 5 flowers, and significant differences were found 
among individual flowers within the inflorescences. Flower diameter, sepaloid and petaloid tepal 
length and length of the filament significantly decreased with blooming order but none of the 
parameters showed significant correlation with the number of flowers per inflorescence. Pollen 
viability was above 90%, and did not dicrease with flowering order, which suggests that pollen 
production is independent of flower position. Parameters of female reproductive success such 
as ovule number and seed set per fruit also declined with flowering order, which was probably 
due to resource limitation within stalks or plants. Values of sex allocation (P/O ratios) refer to 
the type of breeding system of Iris sibirica. Acta Biol Szeged 54(2):103-110 (2010)
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Materials and Methods
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Male reproductive success variation

Figure 1. Schematic achitecture of a 2-level 5-flowered inflorescence (A) and a single flower (B) of Iris sibirica L. Roman numbers signify the 
levels, arabic numbers refer to flowering order within the inflorescence (A). Main parts of a flower are sepaloid tepals (a), petaloid style (b), 
petaloid tepals (c), ovary (d) and stamens (e).
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Figure 2. Flower diameter (A), filament length (B), sepaloid (C) and petaloid (D) tepal length of flowers at various positions according to flow-
ering order within inflorescences of Iris sibirica L. Bars are mean values ± SD. Different letters refer to significant differences among groups at 
p<0.05. 

Figure 3. Sepaloid (A) and petaloid (B) tepal length of flowers at various positions according to flowering order within inflorescences of Iris 
sibirica L. Bars are mean values ± SD. Different letters refer to significant differences among groups at p<0.05.
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Table 1. Variability of floral morphological parameters of Iris 
sibirica at inter- and intra-inflorescence levels.

Parameters Source of 
variance#

F Compo-
nents of 
variance

Vari-
ance 
%

Flower diameter inter-infl F 29, 91= 2.206** 0.141 23
intra-infl 0.466 77

Sepaloid tepal length inter-infl F 29, 91= 1.715* 0.031 15
intra-infl 0.173 85

Sepaloid tepal width inter-infl F 29, 91= 3.361*** 0.031 37
intra-infl 0.054 63

Petaloid tepal length inter-infl F 29, 91= 1.462 0.026 10
intra-infl 0.230 90

Petaloid tepal width inter-infl F 29, 91= 2.987*** 0.022 33
intra-infl 0.044 67

Length of filament inter-infl F 29, 91= 2.076** 0.008 21
intra-infl 0.029 79

Length of anther inter-infl F 29, 91= 3.641*** 0.006 40
 intra-infl  0.010 60

#inter-infl = among inflorescences, intra-infl = within inflorescences 
*p<0.05; **p<0.01; ***p<0.001

Table 2. Mean SD, minimum and maximum values of various 
floral morphological parameters.

Parameters N Mean SD Min. Max. 

Flower diameter (cm) 115 7.98 ± 0.78 5.10 10.00
Sepaloid tepal
length (cm) 115 4.88 ± 0.46 3.10 5.70
width (cm) 115 2.32 ± 0.29 1.40 3.00
Petaloid tepal
length (cm) 115 4.58 ± 0.50 3.20 5.80
width (cm) 115 1.59 ± 0.23 0.80 2.10
Length of filament (cm) 114 1.31 ± 0.19 0.90 1.80
Length of anther (cm) 114 1.10 ± 0.13 0.90 1.60

Table 3. Variability of floral morphological parameters of Iris 
sibirica among flower groups based on order of blooming.

Parameters F

Flower diameter F 4, 109= 4.863**
Sepaloid tepal length F 4, 109= 6.032***
Sepaloid tepal width F 4, 109= 1.725
Petaloid tepal length F 4, 109= 15.543***
Petaloid tepal width F 4, 109= 1.568
Length of filament F 4, 109= 6.511***
Length of anther F 4, 109= 2.878*

*p<0.05; **p<0.01; ***p<0.001



Female reproductive success variation

Table 4. Relationships among various floral morphological parameters, flowering order and flower number per inflorescence. Data 
shown are results of Spearman’s Rank Correlation, level of significance are *p<0.05; **p<0.01; ***p<0.001.

Parameters Flower diam-
eter 

Sepaloid tepal 
length

Sepaloid tepal 
width

Petaloid tepal 
length

Petaloid tepal 
width

Length of fila-
ment 

Length of 
anther 

Flower diameter 0.56*** 0.14 0.52*** 0.20* 0.35*** 0.16
Sepaloid tepal length -0.02 0.53*** 0.26** 0.37*** 0.21*
Sepaloid tepal width -0.04 0.32*** -0.17 -0.10
Petaloid tepal length 0.36*** 0.52*** 0.36***
Petaloid tepal width 0.02 0.25**
Length of filament       0.37***
Flowering order -0.30*** -0.38*** 0.18 -0.63*** -0.28** -0.39*** -0.27**
Flower number per stalk -0.01 0.06 -0.06 -0.09 -0.16 0.02 0.16

Figure 4. Total pollen number per anther at various positions within 
inflorescences of Iris sibirica L. Bars are mean values ± SD, ns= not 
significant differences among groups. 

Figure 5. Pollen viability at various positions within inflorescences of 
Iris sibirica L. Bars are mean values ± SD, ns= not significant differences 
among groups.
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Figure 6. Ovule number per flower (mean ± SD) in flowering sequence 
within inflorescences of Iris sibirica L. Letters refer to significant dif-
ferences among groups at p< 0.05. 

Figure 7. Mean values (±SD) of seed number per fruit (A) and seed set (B) within inflorescences of Iris sibirica L. in flowering order. Letters refer 
to significant differences among groups at p< 0.05. 
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Figure 8. Mean values (±SD) of pollen/ovule ratio (P/O ratio) within 
inflorescences of Iris sibirica L. in flowering order. Different letters 
indicate significant differences among groups at p< 0.05.
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