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Nepeta is the largest genus in the family Lamiaceae in the flora of Pakistan, represented by 49 species, including 9
endemics. The genus is mainly distributed in Gilgit-Baltistan, Kashmir, Khyber Pakhtunkhwa, Baluchistan, northern
and western Punjab. A new species of Nepeta from section Spicatae, Nepeta sulaimanica is described and illustrated
from Takht-e-Sulaiman in Sulaiman Mountain Range, Pakistan. The new species is characterized by spike-like
inflorescence, 25 mm long blue corolla, with tube long exerted from the calyx and middle lobe of the lower lip
dropping, bilobed, with entire lobules; nutlet surface smooth. Nepeta sulaimanica is compared with the closely related
species, N. laevigata, which has a different indumentum, larger leaf size, longer petiole, and shorter corolla.
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INTRODUCTION (Harley & al. 2004). It is the sixth largest family of

Lamiaceae (the mint family) has a cosmopolitan flowering plants including many well-known plants,
distribution comprising 7200 species in 236 genera herbs, shrubs, and trees of economic and medicinal



IRAN. J. BOT. 27 (2), 2021

significance (Harley & al. 2004). Subfamily
Nepetoideae is the largest of the seven subfamilies
within Lamiaceae, comprising about one third (c.105)
of the genera (Harley & al., 2004) and about half of the
species (Harley & al., 2004). The tribe Mentheae
comprises both the largest number of genera and
species of any tribe within Nepetoideae and Lamiaceae
(Zhao & al., 2021), with nearly half of species in the
subfamily Nepetoideae (Moon & al., 2010). Mentheae
is divided into three subtribes: Salviinae, Menthinae,
Nepetinae, and comprises ca. 65 genera (Harley & al.
2004). The subtribe Nepetinae consists of 12 genera
and about 350 species distributed over large parts of
Eurasia and North America (Razavi, 2018).

Nepeta comprises approximately 300 species
distributed in the southwest and central Asia, Europe,
North Africa, and North America. South-West Asia and
Western Himalayas are the main centres of diversity of
the genus (Acar & al., 2011). Nepeta is the largest
Labiate genus in the flora of Pakistan represented by 49
species (Hedge, 1990; Jehan, 1996) of which c. nine
species are endemics. The genus is mainly distributed
in Gilgit-Baltistan, Kashmir, Khyber Pakhtunkhwa,
Baluchistan, northern and western Punjab. In this
paper, we describe a new species, Nepeta sulaimanica
from Takht-e-Sulaiman, Pakistan.

Phylogenetic study of the genus conducted by
Jamzad & al. (2003) revealed that Nepeta is mono-
phyletic and composed of five major monophyletic
groups, most of which comprised species belonging to
more than one section in previous classifications. These
five clades were: (1) sect. Spartonepeta; (2) sects.
Macronepeta + Spicatae; (3) sects. Nepeta +
Micranthae p.p. + Oxynepeta + Schizocalyx +
Macrostegiae; (4) sects. Capituliferae + Denudatae +
Micranthae p.p. + Micronepeta p.p. and (5) sect.
Psilonepeta. The phylogenetic relationships among
species of these groups were congruent with the
distribution of some floral characters, including corolla
shape, bract texture, colour, and pollen exine
ornamentation (Jamzad & al., 2003).

The genus Nepeta is attributed with a number of
pharmacological effects and Nepeta oils are known for
antimicrobial activity (Amirmohammadi & al., 2020).
In general, the bioactivities of Nepeta essential oils are
attributed to the presence of nepetalactones
(Amirmohammadi & al., 2020).
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MATERIALS AND METHODS

During exploratory field expeditions to Takht-e-
Sulaiman by the second author (Nazar Khan),
populations of a Nepeta species were collected from
Dera Ismael Khan district of Khyber Pakhtunkhwa in
Sulaiman Mountain Range, a north-south extension of
the southern Hindu Kush Mountain system in
Afghanistan and Pakistan, at an altitude of c. 3000 m.
a.s.l. The specimens were identified using the
identification keys in the Flora of Pakistan (Hedge,
1990) and adjacent areas (Rechinger, 1982; Jamzad,
2012). The type specimens of the close relatives were
examined in virtual herbaria (www.eFloras. org). For
pollen study, mature anthers were detached from the
flowers and treated with one to two drops of 45% acetic
acid and then crushed with the help of a glass rod. The
pollen debris was removed with a brush. Pollen was
stained by putting a drop of fresh glycerin jelly mixed
with 1% safranin on the area containing pollen. Pollen
measures were based on seven samples.

The holotype of the new species has been deposited
in the National Herbarium of Pakistan, National
Agricultural Research Centre, Islamabad (RAW).

RESULTS & DISCUSSION

Nepeta sulaimanica Amir Sultan, Jamzad & Nazar
Khan sp. nov. (figs. 1-9).

Type: Pakistan, Khyber Pakhtunkhwa, Dera Ismael
Khan district, Sulaiman Mountain Range, Takht-e-
Sulaiman, 31°36'20.0"N, 69°58'03"E, ¢. 3000 m, Nazar
Khan, Kamran Ishaque & Tahir Khan, 16 July 2020
(RAW 101959).

The new species is characterized by the dense hairy
stem, covered with minute and 3-6 cellular white
spreading hairs (vs. glabrous to minutely pilose stem
with retrorse eglandular hairs in N. laevigata); leaves
10-19 x 7-15 mm, petiole 4-5 mm in N. sulaimanica
(vs. leaves 30-60 mm x 20-30 mm; petiole 40 mm in N.
laevigata); bracts crenate-dentate in N. sulaimanica
(vs. entire in N. laevigata); calyx 9-11 mm in N.
sulaimanica (vs. calyx 6-8 mm in N. laevigata); corolla
25 mm in N. sulaimanica (vs. 12-14 mm in N.
laevigata); nutlets smooth, cream-light brown in N.
sulaimanica (vs. minutely granular, brown-black in N.
laevigata).

Perennial herb, many stemmed, stems ascending-
erect, to 40 cm high, densely hairy, covered with
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minute and 3-6 cellular white spreading hairs and
sessile glands. Cauline leaves petiolate, petiole (2-) 4-5
(-6) mm long, petiole indumentum similar to the stem
indumentum; leaf blade 10-19 x 7-15 mm, ovate,
cordate to subcordate, acute to obtuse, crenate-dentate,
rugose, densely hairy on both surfaces with white
flattened multicellular hairs, more so on the abaxial
surface especially along veins, with numerous sessile
glands, abaxial surface canescent. Bracts 9-10 x 2.8-6
mm, ovate, obovate or spathulate, crenate-dentate,
ciliate, purplish, acute-acuminate, bearing minute hair
and multicellular hairs on the abaxial surface along the
veins, adaxial surface glabrous or sparsely hairy, few
sessile glands present on both surfaces. Inflorescence
spike-like terminal, c¢. 2.5 cm long, verticillasters
many-flowered, close to each other. Bracteoles 5-8 x
0.1-0.8 mm, subulate to linear, ciliate, purplish. Pedicel
c. 1 mm long, pubescent. Calyx 9-11 mm long, 15
nerved, purplish, tube internally pilose along the
nerves, 5.5-6 mm long, throat + oblique, teeth subulate,
ciliate, 3.5-5 mm long. Corolla 25 mm long, blue, tube
long exerted from calyx, sparsely pubescent, upper lip
bilobed, 3-3.5 mm long, adaxially pubescent, middle
lobe of the lower lip c. 3 x 4 mm, constricted in the
middle, deflexed. Filament 5.5 - 6.5 mm long, anthers
exserted, 1 mm long, anther cells divergent, style 20-21
mm long. Nutlets 1.75 x 1 mm, oblong-obovate, cream-
pale brown, surface smooth, areole bilobed, short.
Nepeta sulaimanica belongs to section Spicatae
(Benth.) Pojark and the monophyletic species group |1
A (Jamzad et. al. 2003), including sections
Macronepeta Benth. and sect. Spicatae (Benth.) Pojark
is characterized by spike-like inflorescence, middle

IRAN. J. BOT. 27 (2), 2021

lobe of the lower lip of corolla dropping, bilobed with
entire lobules.

The other species of sect. Spicatae in Pakistan
which is a close relative to the new species is N.
laevigata (D. Don) Hand.-Mazz., a rather common
species in Pakistan, also distributed in Afghanistan,
Kashmir, NW India, the Himalayas to Nepal, and SW
China (figs. 10-14). Nepeta laevigata grows in a variety
of habitats, open slopes, in forest areas, wet places from
Chitral, Swat, Hazara, Galiat to Kashmir and Kurram
(Hedge, 1990).

Flowering/fruiting period: July-September
Distribution:  Known from  Takht-e-Sulaiman,
Pakistan so far.

Habitat: It grows in humus-rich gravelly/rocky soil, in
association with grasses, Geranium collinum,
Himalaiella heteromalla, Impatiens sp., Allium roylei,
Salvia nubicola, Astragalus kurrumensis, and
Potentilla gerardiana in the forest dominated by
Chilgoza pine (Pinus gerardiana) and blue pine trees
(Pinus wallichiana) (fig. 1.c) at elevations of ¢. 3000 m
a.s. L.

Pollen morphology

Pollen grains in both species are hexacolpate,
subprolate (P/E= 1.21-1.24). The polar length,
equatorial width, and exine thickness are all larger in N.
laevigata. Palynological characters of the two species
are compared in table 1 & figs. 7a, 7b, 12a & 12b.
Etymology: The specific epithet is based on the
Sulaiman Mountain Range, the area where it has been
collected.

Table 1. Quantitative characters of pollen

rains in Nepeta sulaimanica sp. nov. and N. laevigata.

Polar length Equatorial width Length of colpi Width of colpi Mesocolpium Apocolpium
P/IE Exine thickness
Taxa Max-Min= Max-Min=M=SE Max-Min= M+SE | Max-Min= Max-Min= Max-Min=
ratio M=+SE (um)
M=SE (pum) (um) (um) M=SE (um) M=+SE (um) M=+SE (um)
32.50-25.00= 27.50-20.00= 25.00-20.00= 7.50-2.50= 12.50-7.50= 10.00-7.50= 1.25-0.50=
N. sulaimanica 1.24
29.58+1.19 23.75+1.07 22.50+0.91 4.16+0.83 9.16+0.83 8.75+0.55 0.95+0.11
35.00-25.00= 27.50-22.50= 27.50-20.00= 7.50-2.50= 15.00-7.50= 12.50-7.50= 1.50-0.75=
N. laevigata 1.21
30.41+1.50 25.00+0.91 23.75+1.07 4.58+0.76 10.41+1.35 10.00+0.64 1.12+0.10
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Figs. 1-9. Nepeta sulaimanica, 1. a, b, & c, Habit; 2. Bract; 3. a & b. Bracteoles; 4. Calyx abaxial view; 5. Calyx
adaxial view; 6. Stem indumentum; 7. a. Pollen grain, equatorial view (scale bar= c. 25um), 7b Pollen grain, polar
view (scale bar= c. 25um); 8. Nutlet ventral view; 9. Nutlet dorsal view.
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Figs. 1-9. Continued.
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Figs. 1-9. Continued.
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Figs. 10-14. Nepeta laevigata, 10. a & b. Habit; 11. Stem indumentum; 12a. Pollen grain, equatorial view (scale bar=
. 25um); 12b Pollen grain, polar view (scale bar= c. 25um); 13. Nutlet ventral view; 14. Nutlet dorsal view.
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Figs. 10-14. Continued.

(Photo credits: Nepeta sulaimanica: habit and habitat photos by Nazar Khan; Nepeta sulaimanica line drawing by
Muhammad Saleem; Nepeta laevigata: habit photo by Asif Mehmood; Nepeta laevigata line drawing reproduced with
permission from Flora of Pakistan; nutlet and stem indumentum photos by Saeeda Naz & Amir Sultan, pollen photos
by Amjad Khan)
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