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Abstract: This is the first study dealing with the morphological and nutlet micromorphology of S. benthamiana in 

Turkey. Stachys benthamina grows in Turkey, Iraq and Iran. The species is characterized by having densely stalked 

and sessile glandular hairs on the stem and calyx. It is morphologically similar to Stachys kurdica and S. ballotiformis. 

The nutlets of S. benthamina are oblong–obovoid and reticulate on surface glabrous. 
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Introduction 

Stachys L. is one of the largest genera in the family 

Lamiaceae with about 370 species and nearly 435 taxa in 

the world (POWO 2022). The genus is usually distributed 

in the Mediterranean region and southwestern Asia, as 

well as North and South America, but it is not found in 

Australia or New Zealand (Bhattacharjee 1974). Stachys 

is represented by 119 taxa (93 species) in Turkey, 63 of 

which are endemic, and Turkey is one of its centers of 

diversity (Akçiçek 2020, Güner at al. 2021). 

Section Fragilicaulis Bhattacharjee includes 31 taxa 

belonging to two subsections Fragiles Rechinger and 

Multibracteolatae Bhattacharjee (Bhattacharjee 1980, 

Güner and Ferrer-Gallego 2021). The section species are 

distributed in Turkey, northern Iraq and western Iran. 

Stachys benthamiana Boiss, belonging to the section, was 

first collected by Kotschy in Iran and later described by 

Boissier (Boissier 1879). This species is also distributed in 

Northern Iraq. In 2022, S. benthamiana was given as a 

new record for Turkey (Özdöl et al. 2022).  

An expanded description, distributions map, 

diagnostic key and nutlet micromorphology of Stachys 

benthamiana growing in Turkey are given here for the first 

time.  

 

Materials and Methods 

Morphological methods: Several specimens of Stachys 

benthamiana were collected during fieldwork in Hakkari 

province in 2014. The specimens were pressed and dried 

using standard preservation techniques. Here is the 

locality of this specimen collected and analyzed in 

Turkey: S. benthamiana – Hakkari: Varegöz valley, on 

limestone cliffs and rock crevices, 15.07.2014, Ö. Güner 

2495 & Akçiçek (Herb. Ö. Güner). The specimens were 

cross-checked with the keys provided by Bhattacharjee 

(1982) in Flora of Turkey, by Rechinger (1982) in Flora 

Iranica and by Boissier (1879) in Flora Orientalis. They 

were compared with specimens carefully preserved in the 

following herbaria; ANK, BM, E, G, GAZI, HUB, ISTE, 

ISTF, K, LE, SAW, W and WU. 

 

Micromorphological methods: Nutlet surface were 

examined by tabletop scanning electron microscopy 

(SEM). For SEM, the nutlet were fixed on aluminum stubs 

with double-sided adhesive. Size, shape, colour and 

ornamentation of nutlets were examined. These characters 

were determined according to various works (Güner et al. 

2019, Karaismailoğlu and Güner 2019). 
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Results 

Stachys benthamiana Boiss., Fl. Orient. 4: 734 (1879). 

Description: Suffrutescent perennial. Flowering stems 

25–40 cm long, fragile, erect to decumbent simple or 

branched; covered stalked and sessile glandular hairs with 

sparsely and retrorsely pubescent. Cauline leaves ovate to 

ovate-lanceolate, 1–2.3 × 0.5–1 cm, dentate to serrate at 

margin, acute at apex, subcordate to truncate at base, hairy 

as stem; subsessile to 4 mm petiolate. Floral leaves similar 

to cauline leaves but smaller, cordate to ovate-lanceolate, 

0.5–2.2 × 0.3–1.2 cm, lowers longer than verticillasters, 

gradually becoming equal to calyx above, sessile to 

subsessile. Verticillasters remote, 4–8-flowered, upper ± 

approximate. Bracteoles few, setaceous to herbaceous, 

0.5–2(–4) mm long, hairy as stem. Pedicels 1–1.5 mm 

long. Calyx ± regular, subcampanulate, 6-8 mm long, 

quite densely stalked and sessile gland with hirsute; teeth 

± equal, 2–3 mm long, triangular-lanceolate, slightly 

recurved in fruit. Corolla cream yellow, 10–12 mm long; 

tube exceeding the calyx, annulate; limb bilabiate, upper 

lib 2.5 mm long; the lower lib 3-lobed, middle lobe larger 

than lateral 2 lobes, 5 mm long. Style not exceeding the 

upper lip, 7 mm long, glabrous, apex equally bifid into 

subulate stigmas. Stamens 4, within corolla tube; anthers 

dithecous, thecae divaricate. Nutlets oblong-obovoid, 2.5–

3 × 1.5–2 mm, slightly winged near base, brown to dark 

brown, glabrous (Figure 1). 

 

Phenology: Stachys benthamiana flowers in June and 

fruits in mid-June and July. 

 

Ecology and Distribution: Stachys benthamiana grows in 

Varegöz Valley of Hakkari province, Southeastern 

Anatolia region of Turkey (Figure 2). The species grows 

on limestone cliffs and rock crevices, and at altitudes 

ranging from 1750 to 2000 m above sea level in Turkey. 

These localities of the species are close to the Iraqi and 

Iranian border. Stachys benthamiana is also distributed 

West and north-west Iran and north Iraq (Figure 3). 

 

 

 
Figure 1. Verticillasters appearance of Stachys benthamina. 
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Figure 2. Habitat of Stachys benthamina in Hakkari province, Turkey. 

 

 
Figure 3. Distribution map of Stachys benthamina. 

 

Identification key for Stachys benthamiana within the 

subsection Multibracteolatae 

1- Flowering stems glabrous to sparsely pubescent……..2 

- Flowering stems villose or densely glandular hairs with 

sparsely retrorse pubescent…………………………..3 

2- Verticillasters usually remote……....................kurdica 

- Verticillasters congested 

.................................siirtensis 

3- Flowering stems villose; verticillasters ± congested, 1-

2 remote below …………...……..………ballotiformis 

- Flowering stems stalked and sessile glandular hairs, 

verticillasters approximate ……………...benthamiana 

 

Features of nutlets: Stachys benthamiana: The nutlets of 

this species are oblong-obovoid, 2.5–3 × 1.5–2 mm, 

slightly winged near at base, reticulate on glabrous 

surface. Its color is brown to dark brown (Figure 4). 
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Figure 4. Nutlet micromorphology of Stachys benthamiana, a) dorsal appearance b) surface sculpture 

 

Discussion 

Stachys benthamiana belongs to the section Fragilicaulis, 

which is distributed in western and northwestern Iran, 

northern Iraq and southeastern Turkey. The species is a 

member of the Irano-Turanian phytogeographic region. It 

usually grows on limestone cliffs and rock crevices. The 

closest relatives of S. benthamiana seem to be S. kurdica 

Boiss. & Hohen. and S. ballotiformis Vatke, with that it 

shares several morphological features (Table). Stachys 

benthamiana differs from these two species in having 

densely stalked and sessile glandular hairs on the stem and 

calyx. Dense glandular hairs on the stem and calyx are a 

distinctive character of S. benthamiana. 

 
Table. Morphological comparison of Stachys benthamiana, S. ballotiformis and S. kurdica. 

 S. benthamiana S. ballotiformis S. kurdica 

Flowering stems 
25–40 cm long, covered densely stalked 

and sessile glandular hairs 

18–35 cm long, villose with sparsely 

sessile glandular hairs 

glabrous to sparsely pubescent with 

sometimes sessile glandular hairs 

Inflorescence remote, upper ± approximate usually ± congested, 1–2 remote below usually remote, 1–4.5 cm distant, 

Calyx 

subcampanulate, 6–8 mm long, quite 

densely stalked and sessile gland with 

hirsute; triangular – lanceolate, 

campanulate, 5–8 mm long, villose with 

sparsely sessile glandular hairs, 

lanceolate 

infundibular, 5–9 mm long, sparsely 

pubescent sessile glands; teeth 

subequal, broadly triangular-lanceolate 

Corolla 
cream yelow, 10–12 mm long, tube 

exserted from calyx, 

lemon yellow, 10–13 mm, tube 

subexserted from calyx 

yellow, (9–)12–17 mm, subexserted 

from calyx 

Nutlet 
oblong–obovoid, 2.5–3 × 1.5–2 mm, 

reticulate on surface 

oblong, trigonous, 2–2,5 × 1,3–1,5 mm, 

reticulate on surface 

obovate, 1.8–2.2 × 1.3–1.5 mm, faintly 

granulate on surface 

 

The nutlets of S. benthamiana are usually oblong-obovoid 

and glabrous surfaces and brown to dark brown. In a 

revision of Stachys taxa distributed in Iran, Salmaki et al. 

(2012) additionally reported a reticulate nutlet surface for 

S. benthamiana, while the S. kurdica nutlet differs with its 

faintly granulate surface. 

A detailed study on Stachys kurdica occurring in 

Turkey (Güner et al. 2019) provided the stem and nutlet 

micromorphological characters of its infraspecific taxa 

(var. kurdica and var. brevidens Bornm. ex 

R.Bhattacharjee). According to the study, var. kurdica has 

an obovate nutlet with a reticulate surface. The nutlet of S. 

kurdica differs from that of S. benthamiana by having a 

faintly granulate surface. Nevertheless, these characters 

are not clear within these species of the section 

Fragilicaulis. Stachys benthamiana, S. kurdica and S. 

ballotiformis exhibit high morphological variability, due 

to the distributions of these species in wide geographical 

areas. Stachys benthamiana, distributed in Turkey, Iran 

and Iraq, is difficult to study taxonomically because of its 

distribution across three different countries and a resulting 

lack of common research.  

 

Stachys benthamiana: Iran: Ad rupes abscissas in sept. 

spectantes m. Kuh-Barfi pr. u. Schiras, 03.05.1842, 

Kotschy, K. G. T., #345 & 490 (G!).  

 

Stachys ballotiformis: Iran. in montibus Pir Omar Gudrun 

persicae, 1220 m, 06.1867, Haussknecht 806 (W!).  
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Stachys kurdica: N. Iraq: in rupibus montis Gara 

Kurdistaniae, 10.07.1841, Kotschy 390, (G! K! W!). 

Turkey: Şırnak: Köprülü – Uludere road, 26. km, passing 

the Süvari gate, 10.06.2013, Ö. Güner 2353, Akçiçek, 

Dirmenci; Hakkari: near Çukurca, limestone slopes, 1200 

m, 10.06.2013, Ö. Güner 234 Akçiçek, Dirmenci; between 

Yüksekova and Dağlıca, Varegöz Valley, rock crevices, 

09.06.2013, Ö. Güner 2347a, Akçiçek, Dirmenci. 
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