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Abstract. The new species Onosma nuristanica is described and illustrated here on the basis of specimens collected
from Parun in Nuristan and Chapa Dareh in Kunar, one of the eastern provinces of Afghanistan. An extensive review of
the literature and a comparative study with specimens from several herbaria led to the determine of this new species.
Our results represent significant divergence between studied specimens in terms of the most important morphological
features, i.e., flower color, pedicel length, bract length filaments length, cauline shape and form. In this article, a
detailed description of the new species and a diagnostic key for Onosma species thriving in Afghanistan are provided
and the new species is compared morphologically with its closely related species. In addition, a distribution map is
provided for the new species and its close relatives in the area.
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Figure 1. Distribution map of O. nuristanica.
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Taxonomic Treatment

Onosma nuristanica Sultani-Ahmadzai & Attar
sp. nov. (Figs. 2-5)

Holotype:—AFGHANISTAN. Nuristan: Parun,
Tekri village, 35°30'87" N, 70°86'80" E, Elav. ca.
2478 m, 9 Jun 2021, Kunar: Chapa Dareh,
Galangal, 28 April 2023, FUMH-47620 (Isotypes:
TUH)

Diagnosis: O. nuristanica is similar to O.
khyberianum and O. griffithii, but it differs by its
white flowers, anther length, type of pedicel, calyx
size, and the shape and length of indumentum
(Table 1).

Description: Perennial with short erect stems, not
woody, 22-25 cm long and to 1.0-1.5 mm in
diameter, with 1-5 mm short hairs. Basal leaves
60-100 x 5.5-10.0 mm, lanceolate, sessile; cauline
leaves 20-30 x 8-10 mm, lanceolate to
oblanceolate, sessile, covered by setac on above
and on midrib beneath and long hairy on both
surfaces; lamina with entire margin, acute apex and
attenuate base. Inflorescence of 3-6 cymes,
elongating to 25 cm after flowering, scorpioid,
simple or rare bifid. Bracts 7-12 x 2-4 mm,
lanceolate to oblanceolate, sessile, acute. Calyx
10-12 mm in flower, segments triangular-
lanceolate. Corolla white, cylindric-campanulate
26-28 mm long, glabrous, lobes 2 x 1.5 mm,
widely triangular, acute, annulus glabrous. Anthers
8-10 mm long, connate at base. Filaments ca. 15—
17 mm. Style 24-25 mm protruding outside the
corolla limb, stigma small, distinctly pointwise,
Seeds unknown.

Etymology: The specific epithet refers to Nuristan
National Park and Wildlife Reserve, located in
Nuristan and Kunar Provinces E Afghanistan.
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Figure 2. The general appearance of O. nuristanica. A-B. The habit and close-up view of the inflorescence in nature
(Photographed by A. Sultani Ahmadzai in the type locality).

* Flora of Afghanistan

Na.: 47620 Famity: Boraginacese

Name Onosm sp.

Locality: Nuristan, Parun, Taksi

Coordinates: N 15 30871 E 70 R6EO9
Elev.: 2578 4 m Date: 9/ Jun/2021
Cals A Sultani Ahmadzai & Q Khadim

Det.: MR Jobarchi 2021
Notes:

(fV#Y ) FUMH 44,152 0 O. nuristanica «ges ¥ Js<i
Figure 3. The specimen of O. nuristanica in the herbarium of FUMH (47620).
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Figure 4. Stereo-micrographs of indumentum of O. nuristanica: A. stem, B. corolla, C. upper leaf surface, D. lower
leaf surface (Photographed by A. Sultani Ahmadzai).
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Figure 5. Stereo-micrographs of corolla of O. nuristanica: A. corolla, B. corolla with calyx, C. stamens, D. style, E-F.
A part of Inflorescence in herbarium specimen (FUMH-47620). (Photographed by A. Sultani Ahmadzai).
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Table 1. Comparison of diagnostic morphological characteristics among Onosma nuristanica, O. khyberiana and O. griffithi.

Morphological

chracters O. nuristanica O. khyberiana O. griffithii
Plant height (cm) 22-25 38 1020
Cauline leaves shape oblong lanceolate to oblanceolate linear to linear-oblong
Cauline leaves size 20-30x8-10 25 35x5.7 35-55x8-10
(mm)
Setae length (mm) 1-5 5 -
Basal leaf shape oblanceolate lanceolate to oblanceolate Oblanceolate
Basal leaf size (mm) 60-100x5.5-10 40-90 x 5-9 30-150x5-15
Bract length (mm) 5-7 25 -
Bract shape lapceolate lanceolate Lanceolate

triangular attenuate
scorpioid, simple or simple, rare bifid scorpioid, simple

Inflorescence rare bifid scorpioid rare bifid
Pedicel length (mm) sessile 3-11 1-3
Sepal length (mm) 10-12 15-20 -
Corolla length (mm) 2628 30 or more less than 30
Corolla color white creamy-white Creamy
Corolla lobe (mm) 2x1.5 2.5 -
Anther length (mm) 8-10 10-12 9-12
Filaments length 15-17 12 6-9
(mm)
Calyx length (mm) 10-12 15-20 15-20
Flowering time Jun April April-May
Habitat/ Endemism forest region/endemic dry rocky/endemic forest aréctilggnigcky/sub
Elevation range (m) 2400-2500m 2000m 1800-2900m

.Onosma nuristanica s;0z 455 b ol yon slo 4555 cod S =Y Jgu

Table 2. The checklist of the species associated with Onosma nuristanica.
Cedrus deodara (Lamb.) G.Don

Pinus wallichiana A.B.Jacks.

Abies spectabilis (D.Don) Mirb.
Pinus gerardiana Wall. ex D.Don

Quercus baloot Griff.

Asplenium trichomanes L.

Tragopogon gracilis D.Don
Tanacetum griffithii (C.B.Clarke) Muradyan
Mpyosotis asiatica (Vestergr.) Schischk. & Serg.

Arabis nova Vill.

Alliaria petiolate (M.Bieb) Carvara & Grande

Capsella bursa-pastoris (L.) Medik.
Pseudoarabidopsis toxophylla (M.Bieb.) Al-Shehbaz, O'Kane & R.A.Price

Arenaria neelgherrensis Wight & Arn.

Rosularia viguieri (Raym.-Hamet) J.M.H.Shaw ex G.R.Sarwar

Geranium collinum Steph. ex Willd.

Scutellaria edelbergii subsp. kunarensis Rech.f.

Galium tricornutum Dandy

Cystopteris fragilis (L.) Bernh.

Asyneuma argutum subsp. argutum (Regel) Bornm.
Crucihimalaya wallichii (Hook.f. & Thomson) Al-shehbaz, O'Kane & R.A.Price
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Figure 6. Distribution map of Onosma nuristanica, O. khyberiana, and O. griffithii.
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Key to the species of the genus Onosma in Afghanistan on the basis of total flower characteristics

1 Anthers free, united only at the base
+ Anthers united
2 (1) | Corolla 25-30 mm long. Anthers 8-11 mm long
+ Corolla 7-8 mm long. Anthers 3-7 mm long
3 (1)  Anthers included in corolla
+ Anthers exserted to more than half of corolla
4 (3) | Plants 10-70 cm or taller. Basal leaves 9-35 cm long
+ Plants up to 30 cm tall. Basal leaves up to 10 cm long
Bracts attenuate in upper part and acuminate. Corolla 30 mm or more in length.
5(4) .
Filaments 10-12 mm long
+ Bracts acute. Corolla less than 30 mm long. Filaments 6-9 mm long
6 (3)  Nectar pilosa
+ Nectar glabra
7(6) Corolla 18-22 mm long, whitish or yellowish, cylindrical-campanula. Filaments
Smm long. Plants biennial or rarely perennial.
N Corolla 7-9 mm long, non-narrowed, small tube or sample, primrose-yellowish.
Filaments 2-4 mm long. Plants perennial, 10-25 cm tall.
Plants 20-22 cm tall. Corolla 28 mm long. Calyx 15 mm long. Cauline leaves 17-19
8(6)
cm long. Anthers 11mm long
N Plants 22-25 cm tall. Corolla 26-28 mm long. Calyx 10-12 mm long. Cauline leaves

35-55 mm long. Anthers 12-20 mm long

2

3)

O. dichroantha
O. limitanea

“

(6)

O. hispida

(%)

O. khyberiana
O. griffithii

@)

®

O. bulbotriccha

O. johnstonii
O. intricta

O. yamagata

O. nuristanica

Olbaiady)l SaS (gl agie (qwgay$ oRiils aLS psle
S Gl Guimmed (Batuog 0l ohg A5 g Sl yad

oz 3 a8 Sl ol o g Gl Ol syl 5 el
Q510 oo el |y o ges (5, San o diges (5 5]

&3 5wl
Jsl o g asls (Ll (6750 gt @l I (c25u allis ol
G989 Lidgh Cdglue DOAVY/Y ojled <65 Colem> b
GBI Ol 5l sl Bons ol agiin (cwgo B oKl
35ty (ol oLS 05,5 Jsbiul gl lane w88 S5

237/YYY


https://system.khu.ac.ir/nbr/article-1-3627-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

Nova Biologica Reperta 10(3): 230-239 (2023)

OF-Y) YT oYPR N ol )+ ol oo pole ) g sboasily

REFERENCES

Almasi, M. & Ranjbar, M. 2015. Onosma maculata sp.
nov. (Boraginaceae) from Iran. Nordic Journal of
Botany 33: 522-525.
https://doi.org/10.1111/njb.00614

Attar, F., Sotoodeh, A. & Mirtadzadini, M. 2020. Four
new species in subsection Asterotricha for the genus
Onosma L. (Boraginaceae) from flora of Iran. Feddes
Repertorium 131: 146-158.
https://doi.org/10.1002/fedr.202000005

Akcin, O.E. & Binzet, R. 2011. Micromorphological
studies on nutlets of some Onosma L. (Boraginaceae)
species from Turkey. Pakistan Journal of Botany 43:
743-752.

Aytac, Z. & Tiirkmen, Z. 2011. A new Onosma L.
(Boraginaceae) species from southern Anatolia,
Turkey. Turkish Journal of Botany 35: 269-274.
https://doi.org/10.3906/bot-1002-65

Breckle, S.W. & Rafipoor, M.D. 2010. Field Guide
Afghanistan; Flora and Vegetation. Scientia
Bonnensis/Bonn, New York. pp: 57-60.

Borbas, V. 1877. Adatok Arbe es Veglia szigetek nyari
floraja kozelebbi ismeretehez (Symbolae ad floram
aestivam insularum Arbe et Veglia). Mathematikai es
Termeszettudomanyi Kozlemenyek 14: 365-436.

Binzet, R. & Akcin, O.E. 2009. Nutlet size, shape and
surface ornamentation in 14 Onosma species
(Boraginaceae). Acta Botanica Croatica 68: 117-126.

Binzet, R. 2011. Pollen morphology of some Onosma
species (Boraginaceae) from Turkey. Pakistan Journal
of Botany 43: 731-741.

Binzet, R., Potoglu Erkara, 1., Ozler, H. & Pehlivan, S.
2014. Pollen morphology and systematical
contribution of some Onosma (Boraginaceae) taxa
distribution in Turkey. Plant Systematics and
Evolution 300: 2135-2146.
https://doi.org/10.1007/s00606-014-1030-z

Binzet, R. 2016a. Onosma anatolica, a new species of
Boraginaceaec from Turkey. PhytoKeys 69: 39-49.
https://doi.org/10.3897/phytokeys.69.8360

Boissier, P.E. 1875. Plantarum orientalium novarum:
decas secunda ex Florae orientalis volumine tertio
mox exituro excerpta. H. Georg, Geneva. pp 9.

Boissier, E. 1879. Flora Orientalis, vol. 4: 178-203.
Geneva.

Ball, P.W. 1972. Onosma L. — In: Tutin TG, Heywood
VH, Burges NA, Moore DM, Valentine DH, Walters
SM, Webb DA (ed.), Flora europaea: diapensiaceae to
yoporaceae. vol. 3: 89-94. Cambridge University
Press, Cambridge.

Cecchi, L., Coppi, A. & Selvi, F. 2011. Evolutionary
dynamics of serpentine adaptation in Onosma
(Boraginaceae) as revealed by ITS sequence data.
Molecular Phylogenetics and Evolution 297: 185-199.
https://doi.org/10.1007/s00606-011-0506-3

Cecchi, L., Coppi, A. & Selvi, F. 2016. Onosma juliae
(Boraginaceae), a new species from southern Turkey,
with remarks on the systematics of Onosma in the
Irano-Turanian region. Phytotaxa 288: 201-213.
https://doi.org/10.11646/phytotaxa.288.3.1

Cohen, J.I. 2011. Phylogenetic analysis of
morphological and molecular characters  of

Lithospermum L. (Boraginaceae) and related species:
evolutionary relationships and character evolution.
Cladistics 27: 1-22. https://doi.org/10.1111/j.1096-
0031.2011.00352.x

Chacon, J., Luebert, F., Hilger, H.H., Ovchinnikova,
S., Selvi, F., Cecchi, L., Guilliam, C.M., Hasenstab-
Lehman, K., Sutory, K., Simpson, M.G. &
Weigend, M. 2016. The borage family (Boraginaceae
s.s.): a revised infrafamilial classification based on
new phylogenetic evidence, with emphasis on the
placement of some enigmatic genera. Taxon 65: 523-
546. https://doi.org/10.12705/653.6

Dinsmore, J.E. 1932. Flora of Syria, Palestine and Sinai.
vol. 1: 230-233. American Press Beirut, Beirut.

Ernast, W.R. 1971. Boraginaceae — In: Tutin, T.G.V.H.,
Heywood, N.A., Burges, D.M., Moore, D.H.,
Valentine, S.M. Walters & D.A., Webb (ed.) 1972.
Flora Europaea. vol. 4: 1-459. Cambridge University
Press, Cambridge.

Firat, M. & Binzet, R. 2021. Onosma satensis sp. nov.
(Boraginaceae: Lithospermeae), a new species from
Hakkari (Eastern Anatolia, Turkey). Adansonia 43:
185-195.
https://doi.org/10.5252/adansonia2021v43al6

Ghahremaninejad, F., Ataei, N. & Nejad Falatoury,
A. 2017. Comparison of angiosperm flora of
Afghanistan and Iran in accordance with APG IV
system. Nova Biologica Reperta 4: 73-97.
https://doi.org/10.21859/acadpub.nbr.4.1.74

Ge-Ling, Z., Riedl, H. & Kamelin, R. 1995.
Boraginaceae — In: editorial committee (eds.). Flora of
China. vol. 6: 329-375. Science Press Beijing.

Groombridge, B. (ed.) 1992. Global Biodiverity-Staus
of the earth’s living resources. Chapman and Hall
London. pp 585.

Hayek, A. & Markgraf, F. 1970. Prodromus florae
peninsulae. Balcanicae Verlag Des Repertoriums,
Berlin. pp: 83-90.

Hooker, C.B.J.D. 1885. In: various botanists (ed.), Flora
of British India. vol. 4: 177-179. Missouri Botanical
Garden.

He, Y., Hao, J.C., Ahmad, L. & Liu, Q.R. 2018.
Onosma lhokaensis (Boraginaceae), a new species
from Xizang, China. Nordic Journal of Botany 36: 1-
5. https://doi.org/10.1111/njb.01770

He, Y., Xu, X.M., Zhou, Y. & Liu, Q.R. 2020. Onosma
fuyunensis (Boraginaceae), a new species from
Xinjiang, = China.  PhytoKeys 144: 11-22.
https://doi.org/10.3897/phytokeys.144.33287

Johnston, I.M. 1951. Studies in the Boraginaceae XXI
Sino-Indian species of Onosma. Journal of Arnold
Arboretum 32: 344-368.
https://doi.org/10.5962/bhl.part.9732

Kitamura, Siro 1960. Flora of Afghanistan. Results of
the Kyoto university scientific  expedition
to the Karakorum and Hindukush. Kyoto University.
vol. 2: 345-368.

Kandemir, A. & Turkmen, Z. 2010. A new species of
Onosma (Boraginaceae) from eastern Turkey. Turkish
Journal of Botany 34: 277-282.
https://doi.org/10.3906/bot-0902-13

238/YYA


https://system.khu.ac.ir/nbr/article-1-3627-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

Sultani Ahmadzai et al. A new species of Boraginaecae

Obels 0y o 4558 Byae ) Sen 5 (5500 Sl

Mehrabian, A.R., Sheidai, M., Noormohammadi, Z.,
Mozafarian, V. & Asrei, Y. 2013. Palynological
diversity in the genus Onosma L. (Boraginaceae) of
Iran. Annals Biological Research 3: 3885-3893.

Mehrabian, A.R., Sheidai, M. & Mozaffarian, V. 2014.
Micromorphology of leaf trichomes in Onosma
(Boraginaceae) and their systematic relevance in Iran.
Phytologia Balcanica 20: 41-56.

Mehrabian, A.R., Mozaffarian, V. & Naghizadeh, S.
2022. Four new species of Onosma (Boraginaceae)
from Iran as an important diversity center of the genus
in the world. Collectanea Botanica 41: 1-22.
https://doi.org/10.3989/collectbot.2022.v41.003

Maggi, F., Kolarcik, V. & Martonfi, P. 2008.
Palynological analysis of five selected Onosma taxa.
Biologia 63: 183-186. https://doi.org/10.2478/s11756-
008-0026-y

Mengoni, A., Selvi, F., Cusimano, N., Galardi, F. &
Gonnelli, C. 2006. Genetic diversity inferred from
AFLP fingerprinting in populations of Onosma
echioides (Boraginaceae) from serpentine and
calcareous soils. Plant Biosystems 140: 211-219.
https://doi.org/10.1080/11263500600756660

Meikle, R.D. 1985. Flora of Cyprus. vol. 2: 1157-1163.
Royal Botanic Gardens, Kew.

Naqginezhad, Alireza & Attar, Farideh 2016. Onosma
ghahremanii sp. nov. (Boraginaceae), a new species
from Alborz Mts.,, Iran. Phytotaxa 4: 268-286.
https://doi.org/10.11646/PHYTOTAXA.268.4.7

Noroozi, M., Ghahremaninejad, F., Bogler, D.,
Witherspoon, J.M., Ryand, G.L., Miller, J.S.,
Riahi, M. & Cohen, J.I. 2022. Parsing a plethora of
pollen: the role of pollen size and shape in the
evolution of Boraginaceae. Cladistics 38: 204-226.
https://doi.org/10.1111/cla.12488

Nasrollahi, F., Osaloo, S.K., Mozaffarian, V. &
Maivan, H.Z. 2019. Molecular phylogeny and
Divergence times of Onosma (Boraginaceae s.s.)
based on nrDNA ITS and plastid rpl32(1trnL. (UAG)
and trnH—psbA sequences. Nordic Journal of Botany
pp 1-12. https://doi.org/10.1111/njb.02060

Ozcan, T. 2009. Characterization of Onosma bracteosum
Hausskn. & Bornm. and Onosma thracicum Velen.
Based on fatty acid compositions and a-tocopherol
contents of the seed oils. IUFS Journal of Biology 68:
75-83.

Peruzzi, L. and Passalacqua, N.G. 2008. Taxonomy of
the Onosma echioides (L.) L. complex (Boraginaceae)
based on morphometric analysis. Botanical Journal of
Linnean Society 157: 763-774.
https://doi.org/10.1111/j.1095-8339.2008.00827.x

Popov, M.G. 1951. Ad cognitionem meliorem generis
Onosma L. Botanicheskie materialy Gerbariya
Botanicheskogo Instituta Im.V.L.Komarova
Akademii Nauk SSSR 14: 277-304.

Popov, M.G. 1974. Boraginaceous — In: Shishkin, B.K.
(ed.) Flora URSS. vol. 19: 97-690. Akademia Nauk,
Moscow.

Qureshi, U.S. & Qaiser, M. 1987. Palynological study
of Onosma (Boraginaceae) from Pakistan. Pakistan
Journal of Botany 19: 99-105.

Riedl, H. 1967. Boraginaceac — In: Rechinger, K.H.
(ed.), Flora Iranica. vol. 48: 170-212. Akademische
Druck-u, Verlagsanstalt.

Riedl, H. 1978. Onosma L. — In: Davis, P.H. (ed.), Flora
of Turkey and the East Aegean Islands. vol. 6: 326-
376. Edinburg University Press, Edinburg.

Riedl, H., Binzet, R. & Orcan, N. 2005. A new species
of Onosma (Boraginaceae—Lithospermeae) from
southern Turkey. Edinburgh Journal of Botany 61:
127-130.

Schur, P.J.F. 1866. Enumeratio  plantarum
Transsilvaniae, exhibens stirpes phanerogamas sponte
crescentes atque frequentius cultas, cryptogamas
vasculares, charceas, etiam muscos hepaticasque. G.
Braumiiller, Vindobona [Wien], xviii pp 984.

Teppner, H. 1991. Karyology of some Greek Onosma
species (Boraginaceae). Botanika Chronika 10: 271-
292.

Weigend, M., Gottschling, G., Selvi, F. & Hilger, H.H.
2009. Marbleseeds are gromwells-systematics and
evolution of Lithospermum and allies (Boraginaceae
tribe Lithospermeae) based on molecular and
morphological data. Molecular Phylogenetics and
Evolution 52: 755-768.
https://doi.org/10.1016/j.ympev.2009.05.013

Weigend, M., Luebert, F., Selvi, F., Brokamp, G. &
Hilger, H.H. 2013. Multiple origins for hound’s
tongues  (Cynoglossum  L.) and navelseeds
(Omphalodes Mill.)—The phylogeny of the borage
family (Boraginaceae s.str.). Molecular Phylogenetics
and Evolution 68: 604-618.
https://doi.org/10.1016/j.ympev.2013.04.009

Weigend, M., Gottsschling, M., Selvi, F. & Hilger,
H.H. 2016. Boraginaceae — In: Kadereit, J. & Bittrich,
V. (ed.), The families and genera of vascular plants.
vol. 14: 41-101. Springer Inter Publishing, Cham.

Dian zi, Cao Shu 2022:
http://www.efloras.org/florataxon.aspx?flora_id=28ta
xon_1d=122943 [accessed 15 Nov 2022]

Yasin, J.Nasir. 2022. http://www.efloras.org/florataxon.aspx?
flora_id=5taxon id=122943 [accessed 15 Nov 2022].

soksk gk

How to cite this article:

Sultani Ahmadzai, A., Ejtehadi, H., Farzam, M., Bashirzadeh, M., Attar, F. & Joharchi, M.R. 2023. Onosma
nuristanica (Boraginaceae), a new species from Afghanistan. Nova Biologica Reperta 10: 230-239. (In Persian).

o3) Onosma nuristanica sz &5 Syxe NF+Y o o2y b e op woly iy cp opli 3 az (olgz] wggioea! Sl

YNV e ) psle o pg slaaiily . ldlidl 1 (o Libjels

239/YYA4


https://system.khu.ac.ir/nbr/article-1-3627-en.html
http://www.tcpdf.org

