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ABSTRACT                        Previous research has made it clear that the intrinsic taxonomy encountered dif-
ficulties in identifying species in the genus Typha. Therefore, in the present study we have tried to 
investigate the micromorphological characteristics of pollens, achenes and leaves as well as their 
systematic utility. Four Typha species identified from the Iranian flora i.e. Typha minima Funk in 
Hoppe, Typha lugdunensis Chab., Typha azerbaijanensis Hamdi & Assadi and Typha laxmannii 
Lepechin were taken into consideration. Three of them are easily distinguishable with their 
closest relative i.e. T. laxmannii Lepechin. Scanning electron microscopy was used to examine 
pollens, achenes and leaves of the four taxa of the proposed Typha from Iran. A part of these 
micromorphological studies attempted to investigate achenes, pollens and leaf characteristics 
of these species under SEM. Interestingly, Typha martini Jordan is also considered as a synonym 
of T. lugdunensis. The study does not only discuss relationships between close species but it also 
clarifies their geographical patterns. Finally, a diagnostic key is provided for the distribution of 
the four Typha species in Iran. The results show that the ornamentation characters of pollens, 
achenes and leaf cells prove to be very helpful. Ornamentation of pollens and achenes could 
be used to distinguish between the four morphological types. Micromorphological studies on 
achenes, pollens and leaves of Typha were found useful with respect to taxa differentiation, 
hence it provides a key to make distinctions between species or groups of species. 
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Materials and Methods 

Table 1. Macromorphological characteristic features of four species representing Iranian Typha.

T. azerbaijanensis T. laxmannii T. lugdunensis T. minima

Vouchers Hamdi 81266 TARI Mozaffarian 47032 TARI Mozaffarian &  al. 58975 TARI Hamdi 80846 TARI
Rhizome (mm) 3 2-4 3-4 2-3
Stem (cm) 75-90 80-140 50-130 45-65
Largest of leaf long (cm) 75 80 110 25
Largest of leaf wide 8-9 6-9 2-4 2-3
Male inflorescence (cm) 9-15 10-32 4.5-7 1.5-5
Female inflorescence (cm) 7-10 4-11 2-4.5 2.5-4.5
Female inflorescence color reddish- brown brown brown-light brown brown
Rate of female inflorescence to male 
inflorescence 

0.7 0.7 0.7 1

Gap of female inflorescence to male 
inflorescence (mm)

15-50 5-30 5-25 2-8

Scale of female flower (mm) _ _ 2.5-6 5-6
Number of hairs in female flower 35-40 25-35 10-15 12-25
Gynophores (mm) 3-7 4-5 1.5-4 3.5-4.5
Female flower (mm) 9-9.5 7-10 5-6 5.5-6
Stamen stalk (mm) 0.5-0.7 0.5-1 0.4-0.8 0.5
Stamen anther (mm) 1.5 1-2 1-1.5 1.2-1.7
Stamen number in male flowers 1-2 1-2 1 1-2

Table 2.  Micromorphological features of pollen grains, achene and leaf in four species representing Iranian Typha.

T. azerbaijanensis T. laxmannii T. lugdunensis T. minima

Vouchers Hamdi 81266 TARI Mozaffarian 47032 
TARI

Mozaffarian &  al. 
58975 TARI

Hamdi 80846 TARI

Shape of leaf testa cells tetragonal tetragonal & pen-
tagonal

tetragonal & pen-
tagonal

Pentagonal

Size of leaf testa cells 15-30×10-14 16-20×10-12 20-25×12-15 30-40×10-15
Shape of achene  testa cell pantagonal pantagonal Tetragonal tetragonal & pentagona
Size of achene testa cells (µm) 100-125×12-15 80-110×12-15 10-12×6-8 35-55×10-15
Lumina (µm) 0.1-0.2 0.5-1.1 0.4-1.0 0.3-0.8
Length of large muri (µm)
Distal face

1.9-2.1 3.5-4.0 1.0-1.8 0.8-1.0

Width of large muri (µm)
Distal face

0.3-0.6 0.6-0.9 0.2-0.4 0.3-0.4

E (µm) 26-27 28-30 25-27 20-22

P(µm) 19-21 26-28 14-16 18-20

P/E ratio 0.73-0.77 0.92-0.93 0.56-0.59 0.90-0.91



 

Results

Discussion

Morphological differentiation between four 
taxa of Typha



Figure 1. Micrographs of pollen grains in Typha (Typhaceae). Fig. a-c, vermiculate tectum at the proximal face in T. minima pollen with vermicu-
late muri. Fig. e-f, vermiculate tectum at proximal face of pollen of T. lugdunensis with vermiculate muri. Scale bar = 1 µm; Figs c and f, scale 
bar = 2 µm; Figs b and e, scale bar = 10 µm; Fig. a and d.



Figure 2. Micrographs of pollen grains in Typha (Typhaceae). Fig. a-c,  Reticulate tectum at the proximal face in T. laxmanii pollen with perforate 
muri. Fig e-f, perforate tectum at proximal face of pollen of T. azerbaijanensis with perforate muri. Scale bar = 1 µm; Figs c and f, scale bar = 2 
µm; Figs b and e, scale bar = 10 µm; Fig. a and d.



Figure 3. Scanning electron micrographs of Typha (Typhaceae) - a-b: T. lugdunensis from 58975 Mozaffarian and Abouhamze (TARI), overview 
of capsule (a) testa cells of capsule (b); -c-d: T. minima from 80846 Hamdi (TARI), testa cells of capsule (c, d); e-f: T. azerbaijanensis from 81266 
Hamdi (TARI), overview of capsule (e) testa cells of capsule (f); - g-h: T. laxmannii from 61619 Assadi and Akhani (TARI), overview of capsule (g) 
testa cells of capsule (h); - Scale bars: a = 500 µm, b = 20 µm, c = 50 µm, d = 20 µm, e = 500 µm, f = 50 µm, g = 500 µm, h = 50 µm.



Figure 4. Scanning electron micrographs of Typha (Typhaceae) - a-b: T. lugdunensis from 58975 Mozaffarian and Abouhamze (TARI), testa cells 
of leaf (a), stomata ornamentation surface (b); -c-d: T. minima from 80846 Hamdi (TARI), testa cells of leaf (e) stomata ornamentation surface 
(d); e-f: T. azerbaijanensis from 81266 Hamdi (TARI), testa cells of leaf (e) stomata ornamentation surface (f); - g-h: T. laxmannii from 18559 
Wendelboo and Assadi (TARI), testa cells of leaf (g) stomata ornamentation surface (h); - Scale bars: a = 50 µm, b = 10 µm, c = 50 µm, d = 10 
µm, e = 50 µm, f = 10 µm, g = 50 µm, h = 50 µm.
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