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Erysimum damirliense, a new species of Brassicaceae from Zanjan and Ardebil provinces (northwest Iran) is described and 
illustrated. The new species resembles E. uncinatifolium and E. elbrusense, but is easily recognized by its life form, basal leaf 
margin, indumentum of cauline leaves, number of flowers in the main raceme, fruit width and style length. Phylogenetic 
analysis of internal transcribed spacer (ITS) DNA sequences confirm that the new species is distinct from morphologically 
similar species.

The species-rich genus Erysimum L. (Brassicaceae/Cruciferae) 
includes more than 200 species mainly distributed through-
out Eurasia, but with several species extending to North Africa 
and North America (Moazzeni et al. 2014a). The genus  
can easily be recognized by having yellow flowers (rarely in 
other colors), dehiscent siliques and medifixed bifid and/
or three- to five- (to eight-) rayed, sessile stellate trichomes 
(Al-Shehbaz 2012, Moazzeni et al. 2014a). The only 
wide-sampling phylogenetic analysis of the genus showed 
that Erysimum is monophyletic and under fast radiation  
(Moazzeni et al. 2014a), possibly resulting in the emergence 
of several new (cryptic) species (Abdelaziz et al. 2011, Moaz-
zeni et al. 2014a, German 2014). Southwest Asia together 
with the Mediterranean basin are the main centers of diver-
sity of the genus and several new species have been introduced 
from these regions recently (Mozaffarian 2008, Polatschek 
2008, 2010, 2011, Abdelaziz et al. 2011, Moazzeni et al. 
2014b).

Up to now, there are 34 species of Erysimum (seven 
endemics) recorded in Iran (Moazzeni et al. 2014b), most 
of which are located in the northwestern part of the coun-
try. During our botanical expeditions to Zanjan and Ardebil 
provinces in northwest Iran, we collected several specimens 
belonging to Erysimum. Careful consultation of the literature 
and specimens showed that these specimens are morphologi-
cally distinct from previously introduced species. Moreover, 
the results obtained from molecular data led us to conclude 
that the specimens from Zanjan and Ardebil provinces could 
be considered as a new species. Taking this new species into 
account, the number of Erysimum species in Iran would 
increase to 35, including eight endemics.

Material and methods

Morphological observation

Morphological features that have been widely used to dis-
criminate Erysimum species were examined (Polatschek 
1968, 2010, 2011, Moazzeni et al. 2016). In addition, Erysi-
mum species deposited at B, BM, E, FUMH, G, GB, HUB, 
JE, K, LD, M, MO, MSB, OSBU, TARI, TMRC, TUH and 
WU were investigated.

Phylogenetic analyses

The phylogenetic relationships of the new species were 
studied using ITS sequence data. The DNA extraction, 
primers and amplification protocol followed Moazzeni  
et al. (2014a). ITS sequences of 36 Erysimum species were 
obtained from GenBank (Moazzeni et al. 2014a). The newly 
generated ITS sequences for two accessions of the new 
species were submitted to GenBank (Genbank accession 
number KX708616, KX708617). The new sequences were 
trimmed and assembled using Geneious (Drummond et al. 
2013). ITS sequences in the final dataset were aligned with 
MUSCLE as implemented in Geneious under default set-
tings. Alignments were manually corrected using Geneious.

Phylogenetic analysis was performed using Bayesian 
inference (BI). The analysis was carried out at the CIPRES 
portal in San Diego, CA, USA; < www.phylo.org/index.php/
portal/ >).

The analysis was performed using MrBayes (Ronquist 
et al. 2012). The GTR  I  G model was selected as the 
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best evolutionary model suggested by jModelTest v.2.1.4 
(Darriba et al. 2012). Four parallel runs of Metropolis-cou-
pled Markov chain Monte Carlo (MCMC) were performed  
for 5 000 000 generations, with one tree sampled every 
1000 generations, the default of three ‘heated’ and one ‘cold’ 
chain and a random starting tree, were selected. The final 
average standard deviation of split frequencies was  0.01. 
The quality of the analysis was checked by comparing likeli-
hood values and parameter estimates from different runs in 
Tracer v.1.5 (Rambaut and Drummond 2009), and 25% of 
the trees were discarded as burn-in. The remaining trees were 
summarized in a 50% majority-rule consensus tree.

Erysimum damirliense Moazzeni & Mahmoodi sp. 
nov. (Fig. 1)

Type: Iran. Zanjan: 45 km on the road from Zanjan to 
Dandi, Morassa village, 4 km towards summit of Damirli 
Mt 36°38′20.9″N, 47°59′51.6″E, 2435 m a.s.l., 24 Jun 
2013, M. Mahmoodi, 99959 (holotype: TARI!).

Etymology
The specific epithet ‘damirliense’ refers to the type location, 
Damirli Mountain.

Figure 1. Erysimum damirliense sp. nov. (A)–(C) habit, (D) flower, (C) fruit. Photographs taken at the type locality, by M. Mahmoodi (A), 
(C)–(D) 3 Apr 2013, (E) 24 Jun 2013, (B) 25 May 2015).
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Description
Biennial to short-lived perennial plant. Stems ascending, 
up to 15 cm high, usually with several branches at the 
base; trichomes on stems 2-rayed. Basal leaves spatulate, 
flat, (25)30–40(50)  (1)2–4 mm, acute at apex, pinna-
tilobate or dentate to rarely entire at margin, attenuate at 
base, with 2(3)-rayed trichomes. Cauline leaves, sessile to 
petiolate, linear to oblong, (15) 25–50  1–4 mm, entire 
to pinnate at margin, acute at apex, attenuate at base, with 
bifid trichomes, with considerably more numerous cauline 
leaves than basal leaves. Inflorescence an ebracteate raceme, 
(10)15–25-flowered. Fruiting pedicels ascending (angle 
30–45 degrees), 4–6 mm, with 2-rayed trichomes. Sepals 
oblong, stramineous, (5)6–9 mm long, with 2(3)-rayed 
trichomes. Petals yellow, 10–13(14)  2–4 mm, glabrous. 
Fruits dehiscent siliques (35)50–65  1.5 mm, 4-angled, 
ascending, densely covered with 2(3)-rayed trichomes; 
style more or less as wide as fruit, 1  1 mm; stigma bi-
lobed or capitate. Seeds wingless, oblong, 2  1 mm; 5–10 
per locule; cotyledons accumbent. Flowering occurs in 
April, and fruiting in June.

Distribution and habitat
Erysimum damirliense is endemic to northwestern Iran  
(Fig. 2). It has been collected from several localities on Mt 
Damirli at 2100–2600 m a.s.l. This pattern of altitudinal 
distribution is common in plant species on Mt Damirli 
(Mahmoodi 2015). Another observation of the new species 
was made 15 km south of Khalkhal, near Bafrajard village, at 
2340 m a.s.l. Thus, E. damirliense belongs to the high moun-
tain or subalpine zone. On Mt Damirli, it mostly grows on 
disturbed ground in subalpine thorn-cushion grasslands. 
The most important species in the communities surround-
ing the populations of the new species are: Acantholimon cf. 
araxanum Bunge, Acantholimon hohenackeri Boiss., Alyssum 
lanigerum DC., Arenaria gypsophiloides L. var. glabra Fenzl, 
Asperula glomerata (M.Bieb.) Griseb., Astragalus anguran-
ensis Podlech & Maassoumi, Astragalus compactus Lam., 
Astragalus microcephalus Willd., Astragalus paralipomenus 
Bunge, Astragalus tricholobus DC. subsp. tricholobus, Bromus 
tomentellus Boiss., Bufonia kotschyana Boiss., Bupleurum 
exaltatum M. Bieb., Cousinia albescens C.Winkl. & Strauss 
ex C.Winkl., Dactylis glomerata L., Eryngium billardierei F. 
Delaroche, Euphorbia polycaula Boiss. & Hohen., Festuca 
ovina L., Hypericum scabrum L., Leucopoa sclerophylla 

(Boiss. & Hohen.) V.I.Krecz. & Bobr., Oxytropis karjag-
inii Grossh., Phlomis olivieri Benth., Phlomis persica Boiss., 
Pimpinella tragium Vill. subsp. lithophila (Schischk.) Tutin, 
Psathyrostachys fragilis (Boiss.) Nevski, Silene nurensis Boiss. 
& Hausskn. ex Boiss., Silene swertiifolia Boiss., Stipa ara-
bica Trin. & Rupr. var. arabica, Tanacetum polycephalum 
Sch. Bip., Thymus pubescens Boiss & Kotschy ex Celak and 
Verbascum cheiranthifolium Boiss. var. transcaspicum. How-
ever, it should be emphasized that E. damirliense does not 
form a specific association with the above mentioned spe-
cies and these species can hardly be considered as associated 
species of E. damirliense.

Conservation status
Erysimum damirliense is so far only known from a few 
localities in two regions ca 100 km apart in northwestern 
Iran. The known area of occupancy is only 26 km2 and 
the extent of occurrence is 770 km2. There are no protec-
tion plans for the sites of the new species. Besides, there is 
frequent overgrazing as a destructive factor in those areas. 
Consequently, following the IUCN red list criteria (IUCN 
2012) Erysimum damirliense is categorized as ‘Endangered’ 
(EN B1ab(iii) 2ab(iii)).

Similar species
Erysimum damirliense resembles the Iranian species E. 
elbrusense Boiss., but differs in life form (biennual vs caespitose 
in E. elbrusense), much more numerous cauline leaves (vs few 
cauline leaves in E. elbrusense), more numerous flowers in 
the main raceme (15–20 vs 7–10 in E. elbrusense), longer 
siliques (40–65 vs 25–40 mm in E. elbrusense) and shorter 
style (1 vs 2–4 mm in E. elbrusense). Erysimum damirliense is 
rather similar to the Turkish species E. uncinatifolium in life 
form and fruit length. However, it differs from E. uncinatifo-
lium in having pinnatilobe to dentate basal leaves (vs entire 
basal leaves in E. uncinatifolium), more cauline leaves (vs few 
cauline leaves in E. uncinatifolium), glabrous petals (vs hairy 
petals in E. uncinatifolium), more numerous flowers in the 
main raceme (15–20 vs 10–15 in E. uncinatifolium), and 
wider fruit (1.5 vs 1.0 mm in E. uncinatifolium; for more 
details see Table 1).

Phylogenetic placement of the new species
The new species, E. damirliense, is strongly supported as being 
a member of the clade “A1” (PP. 0.89; Fig. 3). Members of 

Table 1. Morphological comparison of Erysimum damirliense sp. nov. and its close relatives.

Characters/Taxa E. damirliense E. uncinatifolium E. elbrusense

Habit biennial to short lived perennial biennial caespitose
Height (in fruit, cm) up to 15 15–26 7–20
Basal leaf margin pinnatilobe to dentate, rarely entire entire entire
Cauline leaf indumentum bifid 2(3) 2(3)
No. of flowers in main raceme 15–20 (25) 10–15 7–10
Petal indumentum glabrous bifid glabrous
Petal length (mm) 10–13 11–12 9–11
Petal width (mm) 3–4 3–4 2–3
Fruit indumentum densely 2((3)) bifid 2–3
Fruit length (mm) 40–65 50–60 25–40
Fruit width (mm) 1.5 1.0 1.0
Style length (mm) 1 1–2 2–4
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this clade are mostly endemic to the alpine zone in nothwest 
Iran and characteristed by having a caespitose life form. 
However, E. damirilinese and its morphologically allied spe-
cies, E. uncinatifolium, are biennials. The two examined 
accessions of E. damirilense form a monophyletic clade with 
strong support (PP. 1; Fig. 3). Samples of E. damirliense-1 
(Mahmoodi 100461-TARI) collected from Damirli Mt, 
and samples of E. damirliense-2 (Bidarlord 15884-FAR)  
collected from Khalkhal (Ardebil province). The position  
of E. damirliense in the reconstructed molecular phylog-
eny (Fig. 3) is congruent with our interpretation of its 
morphological characters and confirms its close affinity to  
E. uncinatifolium, and E. elbrusense.

Additional specimens examined (paratypes)
Iran: Ardebil: Khalkhal, 15 km Bfrajard to Mianroudan 
village, 37°28′47″N, 48°32′50″E, 2340 m a.s.l., M. 
Bidarlord 15884 (FAR, FUMH). Zanjan: 45 km on the 
road from Zanjan to Dandi, 1 km toward Morassa vil-
lage, 36°33′18.28″N, 48°2′39.00″E, 2088 m a.s.l., 30 
Apr 2013, M. Mahmoodi 99510 (TARI); Zanjan: 45 
km on the road from Zanjan to Dandi, 2 km southwest 
of Morassa village, 36°35′38.7558″N, 48°0′22.827″E, 
2250 m a.s.l., 3 Apr 2013, M. Mahmoodi 99429 (TARI, 
T, FUMH); Zanjan: 70 km on the road from Zanjan 
to Dandi, 8 km to the Mahneshan, Moghanlu village, 
3 km toward summit of Damirli Mt 36°38′32.388″N, 
47°56′8.9154″E, 2305 m a.s.l., 4 Apr 2013, M. Mah-
moodi 99455 (TARI); Zanjan: 45 km on the road from 
Zanjan to Dandi, Morassa village, 5 km toward summit of 
Damirli Mt 36°39′41.92″N, 48°0′4.61″E, 2590 m a.s.l., 
25 May 2015, M. Mahmoodi 100461 (TARI, T, FUMH); 
Zanjan: 45 km on the road from Zanjan to Dandi, 
Morassa village, 7 km toward summit of Damirli Mt near 
the abandoned mine, 36°39′3.15″N, 48°0′0.01″E, 2525 
m a.s.l., 25 May 2015, M. Mahmoodi 100462 (TARI, T, 
FUMH).    
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