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ABSTRACT                        Seed morphology diversity of 16 endemic Silene species was studied using Scanning 
Electron Microscope (SEM) to describe the seed micromorphology features and evaluate their 
taxonomic significance. Fifteen qualitative and quantitative characters were measured using 
SEM micrographs and stereomicroscopy. The seeds shape of the most species is reniform. The 
size of seeds ranges from 0.85 × 0.62 mm in case of S. elymaitica to 2.28 × 1.4 mm in S. nizvana. 
The ornamentation of seed coat is papillate in S. elymaitica and S. oligophylla, tuberculate in 
S. daenesis and the seed surface of the rest is smooth. Three types of the edge of testa cells; 
V form, U form and entire were observed. This study indicates that seed characters, such as 
shape, size, dorsal surface, the shape and size of testa cells, the testa cells edge and testa cells 
surface ornamentation are useful in identification and classification of the species studied. An 
identification key is also presented based on seed morphology characters.
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Table 1. Silene species studied and voucher information. Abbreviation of the Section: Auriculatae: Au, Sclerocalycinae Scl and Lasios-
temones Las.

Taxa Code Section Voucher

S. daenensis Melzh. dae Au Kuhgyloieh va Boyer Ahmad, Yasuj, Sisakht, Dena, 4000 m, 28 July 2008, A. Gholipour 
8779.

S. dschuparensis Boiss. dsc Au Kerman, Mahan, Tigran, Kuh-e Jupar, 2811 m, 26 June 2007, A. Gholipour 8673.
S. elymaitica Bornm. ely Au Chaharmahal-o Bakhtiari, Farsan, Kuhrang, Zard kuh, 3350 m, 29 July 2008, A. Gholipour 

8781.

S .gynodioica Ghazanfar gyn Au Zanjan, Dandi, Kuh- e Anguran, 2469 m, 21 July 2007, A. Gholipour 8694-1.
S.gertraudiae Melzh. ger Au Semnan, Sorkheh to Firouzkuh, 1284 m, 2 June 2007, A. Gholipour 8620.
S. hirticalyx Boiss. & Hausskn. hir Au Kermanshah, Ravansar to Paveh, km 10, Kuh- e Shaho, 2550 m., 24 July 2007, A. Gholi-

pour 86101.

S. nizvana Melzh. niz Au Semnan to Firouzkuh,km 25, Aftar, 1825 m, 2 June 2007, A. Gholipour 8621.
S. oligophylla Melzh. oli Au Zanjan to Manjil, before Abbar, 2160 m, 19 June 2008, A. Gholipour 87066
S. palinotricha Fenzl ex Boiss. pal Au Semnan, Ahvan pass, km 30 semnan, 2056 m, 1 June 2007, A. Gholipour 8618.
S. parrowiana Boiss.&Hausskn. par Las Kermanshah, Bisetoun Mountain, 1295 m, 11 Nov. 1996, T. Khanezad.
S. persica Boiss. pic Au Kuhgyloieh va Boyer Ahmad, Yasuj, Sisakht, Dena, 3200 m, 28 July 2008, A. Gholipour 

8777.

S. persepolitana Melzh. pep Au Fars, Shiraz, Bamo protected area, 12 May 2010, A. Gholipour 89016.
S. pseudaucheriana Melzh. pau Au Lurestan, Azna, Drreh tacht, Oshtoran kuh, 2535 m, 30 July 2008, A. Gholipour 87092.
S. pseudonurensis Boiss. pnu Au Kerman, Chatrod, Horjund- e Soud Kuh, 2850 m, 27 June 2007, A. Gholipour 8675.
S. sojakii Melzh. soj Au Semnan to Firouzkuh,km 30,Gandab, 2140 m, 2 June 2007, A. Gholipour 8625
S. stapfii Melzh. sta Scl Yazd, Taft, Dehbala, 2400 m, 2 May. 2007, A. Gholipour 8606



Taxa\character Seed shape Seed length
(mm)

Seed width
(mm)

L/W ratio Lateral 
surface

Dorsal 
surface

Testa cell 
outline

S. daenensis R 1.73±0.02 1.24±0.05 1.39 CC CV FU
S. dschuparensis R 1.42±0.02 0.98±0.01 1.44 CC CC FU
S. elymaitica R 0.85±0.02 0.62±0.02 1.37 CC CC FU
S.gertraudiae R 1.45±0.01 1.1±0.05 1.31 CC CC FU
S.gynodioica OR 0.90±0.03 0.77±0.01 1.16 CC CC FE
S. hirticalyx R 1.6±0.02 1.2±0.07 1.33 CC FL FU
S. nizvana AR 2.28±0.01 1.4±0.03 1.62 CC CC FE
S. oligophylla OR 1.18±0.03 0.91±0.04 1.29 CC CV FU
S.palinotricha AR 1.77±0.01 1.32±0.06 1.34 CC CC FU
S. parrowiana AR 1.02±0.01 0.7±0.04 1.34 CV CC FU
S. persica AR 1.41±0.01 1.12±0.06 1.26 CC CC FU
S. persepolitana R 1.2±0.05 0.81±0.06 1.48 CC CV EL
S. pseudaucheriana AR 1.71±0.01 1.2±0.05 1.43 CC CV FU
S. pseudonurensis R 1.41±0.01 0.95±0.04 1.4 CC CC FU
S. sojakii R 1.2±0.03 0.82±0.06 1.46 CC CV EL
S. stapfii OR 1.75±0.04 1.3±0.05 1.34 FL FL FU

Taxa\character Testa cell 
length 
(µm)

Testa cell 
width (µm)

L/W 
ratio

Testa cell 
edge

Seed surface 
ornamenta-
tion

Hilum re-
gion length
(µm)

Hilum region 
width
(µm)

L/W ratio

S. daenensis 198.5±12.8 61.3±4.9 3.2 V T 420.2±16.2 289.2±13.3 1.45
S. dschuparensis 176.4±11.9 49.3±6.5 3.6 V A 442.9±16.3 173.7±11.5 2.54
S. elymaitica 108.2±9.9 24.5±2.7 4.4 V P 233.3±14.5 115.5±9.7 2.01
S.gertraudiae 172.9±11.9 42.3±4.3 4.08 V A 372.1±11.2 146.8±7.5 2.5
S.gynodioica 116.2±8.2 44.2±7.1 2.6 V A 216.3±14.8 109.8±6.3 1.96
S. hirticalyx 194.6±14.5 55.8±7.5 3.4 V A 439.6±13.8 275.1±10.3 1.59
S. nizvana 150.1±13.4 55.1±3.2 2.7 V A 596.3±17.9 134.4±8.7 4.4
S. oligophylla 160.8±13.4 29.9±7.2 5.4 V P 282.6±12.4 147.7±14.7 1.91
S.palinotricha 159.5±10.1 36.1±6 3.6 E A 245.1±13.2 164.3±6.2 1.49
S. parrowiana 178.1±12.1 31.1±5.9 5.7 U A 225.5±9.5 118.9±5.7 1.9
S. persica 195.2±11.3 49.3±6.7 3.9 V A 448.4±12.6 170.9±8.6 2.62
S. persepolitana 148.3±13.4 58.1±7.2 2.55 V A 370.6±7.4 211.2±9.6 1.75
S. pseudaucheriana 247.8±11.3 52.5±4.6 4.7 V A 436.3±14.8 322.8±11.7 1.33
S. pseudonurensis 172.4±7.1 52.7±4.3 3.2 V A 348.5±18.4 147.3±9.8 2.36
S. sojakii 145.4±12.7 89±6.2 1.63 V A 469.7±12.1 165±7.6 2.84
S. stapfii 184.9±10.2 33.1±4.7 5.5 V A 515.4±15.8 224.5±11 2.29

Table 2. Seed morphology features of Silene species studied. Abbreviations: Seed shape: R reniform, OR orbicular reniform and AR 
asymmetrical reniform. Lateral and dorsal surface: CC concave, CV convex and FL flat. Testa cell outline: FU fusiform, FE fusiform-
elliptic, EL elliptic. Testa cell edge: V v form, U u form, E entire. Seed surface ornamentation: A absent, T tuberculate and P papillate.



Figure 1. SEM micrographs of the seed shape of Silene species studied. Reniform: a, b, c, d, f, l, n and o. Orbicular reniform: e, h and p. Asym-
metrical reniform: g, i, j, k and m. a. S. daenensis; b. S. dschuparensis; c. S. elymaitica; d. S. gertraudiae; e. S. gynodioica; f. S. hirticalyx; g. S. 
nizvana; h. S. oligophylla; i. S. palinotricha; j. S. parrowiana; k. S. persica; l. S. persepolitana; m. S. psudaucheriana; n. S. psudonurensis; o. S. 
sojakii; p. S. stapfii (Scale bar: g, m, p 1 mm and in the other cases 500 µm).



Discussion

Figure 2. SEM micrographs of seed dorsal surface of Silene species studied.Concave: b, c, d, e, i, j, k, n. Convex: a, h, l, m, o. Flat: f, p. a. S. daen-
ensis; b. S. dschuparensis; c. S. elymaitica; d. S. gertraudiae; e. S. gynodioica; f. S. hirticalyx; g. S. nizvana; h. S. oligophylla; i. S. palinotricha; j. 
S. parrowiana; k. S. persica; l. S. persepolitana; m. S. psudaucheriana; n. S. psudonurensis; o. S. sojakii; p. S. stapfii (Scale bar: g, m, p 1mm; a, 
b, d, f, h, i, j, k, l, n, o 500 µm; c, e 200 µm).



Figure 3. SEM micrographs of seed coat surface features of Silene species studied.Testa cell: Fusiform; a, b, c, d, f, h, I, j, k, m ,n, p. Fusiform – 
elliptic; e, g. Elliptic, l, o. a. S. daenensis; b. S. dschuparensis; c. S. elymaitica; d. S. gertraudiae; e. S. gynodioica; f. S. hirticalyx; g. S. nizvana; h. 
S. oligophylla; i. S. palinotricha; j. S. parrowiana; k. S. persica; l. S. persepolitana; m. S. psudaucheriana; n. S. psudonurensis; o. S. sojakii; p. S. 
stapfii (Scale bar: a, b, c, f, n 100 µm and in the other cases 200 µm).
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Figure 4. Ward dendrogram of Silene species studied based on seed 
morphology features. Acronyms refer to Table 1.




