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Morphological and micromorphological analyses of two species of N.

persica and Nepeta kotschyi to determine their taxonomic status
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Abstract. Iran, home to about 79 species of the genus Lamiaceae, is a key region for this genus, with 77% of these
species being exclusive to the country. An Iranian Nepeta species, initially classified as a separate species, was
reclassified as a variety of Nepeta kotschyi in the flora of Iran (Jamzad, 2012). This study aimed to verify the taxonomic
position of these two species by examining various morphological and micromorphological traits, including plant
height, leaf size, canopy, hair type, and nuts, using stereo electron microscope (SEM) photos and SPSS statistical
analysis. The results showed significant differences between N. persica and N. kotschyi in leaf shape, hair apertures,
and plant height. Although seed size and shape differences were not clearly observed, both species had reticulated nuts
with papillae. Additionally, the long hairs on the leaves of the two species differed, with N. persica having papillae on
its hairs, while N. kotschyi had smooth-surfaced hairs. These findings suggest that N. persica and N. kotschyi are
independent species.
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Table 1. Characteristics of the distribution of two taxa Nepeta kotschyi Boiss. var. kotschyi and Nepeta kotschyi
Boiss. var. persica in Flora of Iran and characteristics of seed origin and their cultivation environment

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.24236330.1403.11.2.3.5]

[ DOI: 10.22034/nbr.11.2.31]

Characteristics
Locality in Iran (Flora of . - of the seed
Taxon Iran) Altitude Origin of seeds cultivation voucher no.
environment
Nepeta Endemic of Iran and 1000-500(m) | Ardakan, Shahmirzad, 1431 FGU
kotschyi Afghanestan Yazd, Iran Semnan, Iran
Boiss. var.
persica Distribution in Iran: Taft, Yazd, 35°45'56"” N
Borujard, Isfahan, Arak, Iran
Chahar Mahal Bakhtiari, 53°21'11"E
Shahrekord, Fars's Khorasan,
province, near Shiraz, Khorasan, Iran
Kerman, Kashmer,
Qazvin, Khorasan, Turan
protected area, Kashan,
Niaser, Karaj and Tehran.
Nepeta Endemic of 1700-400(m) | Buyer-ahmad, 1460 FGU
kotschyi IranDistribution in Iran: Kohgiluyeh
Boiss. var. | Lorestan, Hamadan, Fars, and Buyer-
kotschyi Yasuj ahmad, Iran
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Fig. 1. Distribution of two species N. kotschy and N. persica in Iran
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Morphological Mean of Mean of Sig.
organs
N. persica N. kotschyi
Plant height (cm) 42.32 24.45 0.00"
Leaf length (mm) 1.73 0.81 0.72
Leaf width (mm) 1.26 0.7 0.22*
Canopy (cm?) 1747.41 687.40 0.00*

N. kotschyi :B «N. persica :A 4595 90 5 duwslio =¥ JSis
Fig. 3. Comparison of leaves of two species, A: N. persica; B: N. kotschy
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Fig. 4. A: Calyx of N. kotschyi; B: Inflorescent of N. kotschyi; C: Calyx of N. persica; D: Inflorescent of N. persica.

38/YA


http://dx.doi.org/10.22034/nbr.11.2.31
https://dor.isc.ac/dor/20.1001.1.24236330.1403.11.2.3.5
https://system.khu.ac.ir/nbr/article-1-3675-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.24236330.1403.11.2.3.5]

[ DOI: 10.22034/nbr.11.2.31]

Nova Biologica Reperta 11(2): 31-44 (2024)

OF D) TVFE Y 0)la )l o psle o (s slaasily

A

alllas :D 4565 90 ;o slaails oy 5 mlaw : Co N. kotschyi,d oYU mlaw : Bo N. persica i oYU mhaw A 455 50 slo,dy Giales —0 S5

O e b digS g0 )4y ojlul

Fig. 5. Showing the seeds of two species. A: The upper surface of the seed of N. persica; B: The upper surface of the
seed of N. kotschyi; C: The lower surface of the seeds of both species; D: Studying the sizes of seeds of two species

with a ruler
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Fig. 6. Scanning electron micrographs of the lower surface of the leaf in N. persica, in figures A and B, the hairs of

the papillus are shown.
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Fig.7. Scanning electron micrographs of the lower surface of the leaf in N. kotschyi

Table 3. Summary of observed variation in leaf anatomy and epidermal features and F-statistics from ANOVA of
the taxa studied.

all | cobas (Sl | alold (Sils | oSS aloll (:Sike | LS, 5 Jo-b (Silos | oS S o515 LSS gg | J—b oSl
g Saaldig, | —Jla) Ladiys, | (Slas - fla =) | (Slo—> - Jslo>) - Blas) 3N
Fo9 50 125 o 9,5 Fag S S shes (ST
N. persica 32.65 | 38.04(27-50) 48.6(42-56) 873.1(612-1000) | o510 s | il Jsbo L ool 5.6(4-7)
N. 28.34 | 86.66(50-100) 83.33(100-50) 616.9(426-700) oSl | aly Job b esls 6.2(5-7.5)
kotschyi
57.28 o5 W51 L Sload
Sig. 0.008" 0.32" 0.00* 0.03* - - 0.62
41/%



http://dx.doi.org/10.22034/nbr.11.2.31
https://dor.isc.ac/dor/20.1001.1.24236330.1403.11.2.3.5
https://system.khu.ac.ir/nbr/article-1-3675-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.24236330.1403.11.2.3.5 ]

[ DOI: 10.22034/nbr.11.2.31]

Rabizadeh et al., Morphological studies of two species of Nepeta

e ol asdllae ol 0l 5,50 (ol L) N. kotschyi
5= 4555 95 (ul 5 auls g dBle Slas S g5 y0 e glis
LS S 5l oadigy bl a5 0l ol 5 0l o,Lal ol 4els 0o
Sla S 5l (b5 slaosd (e J5 anls (goed woanlss>
5 00l 03,2 uS Wil 5lacS S 5l oaisy 4iles o N. kotschyi
lmoné 5 ool G S L IS aulS (oS Jlsoné slacs S
Jamzad, ) cuIN. persica «ss5 gla Sig 5l >y
WS ool 1) 2l ol e addllae ol s L leazily (2012
30 ewlidcsn, Slao (o ol lis adlhs oyl g bl Gldlas
® Geizmed g by g5 S (250 b5 el wiile 58
459y Sl (5ele wiile &g 90 SSLACS ) p, Slis
loples Lo, S o515 5 Lacs ;5 aluls daasjy, alols do
aile Glawo I o35 ol o ogdle (Cllls De2g (5,10 Sxe
N. 4565 slaF s as ols lis dig¥ 90,0 S p ails awslio
N. 65 0 Jy jw S slaalais l)ls asl> s kotschyi
= odle el S Sg slaailais gl ail> o persica
16 e slacglis 1515 5 ojlul s 5l eSS asiy]
OLas 455 93 5l (9 Sl (Sla S (o) sl (i 455 g0
Sglize LS asist g0 0 iy s 5 (g mls IS aS sl
J=55 Sl syl N. persica 455 ;o LS S aS 5,5k 4 ol
Slo mhw LN, persica 4555 0 LS S Hg el 0l
Glass, S Slalllas L (8 50 sla JS_b) a5 sonl i
Slads Las S glgil a5 woas <ol gl Nepeta slaasgs
Il oo olus 4 Nepeta slaasss Slols sly cwlisal)]
ol 5l Jols oSS mbs avslia L (Talebi et al. 2018
@ a4l N cataria sleaiss s S aS ol oaslive dslllas
5 Gl Blo 5,0l L aS dslllae ol o N. kotschyi o5
ok L N. persica a—i N. crassifolia 455 slas S
S 3 oot GlaS S eimman el wiile LS L oudl;
N. persica 4555 ;5 45 a_i sdalin N. kotschyi 465 sla
Nepeta os s 51 5VY slaadand dalllas b .0y S5 onnlice
A8,5 (g Alwd Blus g Siio diws g0 du |y la8uud
N. 4555 g0 ,» asllas oyl o (Bhat & Tauheeda, 2012)
Sl L St slo a80s 1)l N. persica 4 kotschyi

(0 JSs) wivg il LS
e slaatsT (o Tarexr Ll 5 (o Sut) g5 aalllae
455 le—e 4 N persica 455 a5 ls olis Sl ! Nepeta

GOk abg g (S slodls (rimen g 0gh oo (Syme |ime
o aib L Nepeta slaaisS 55 g laiss olulis jo Lyl

Nepeta g3 g0 (gwlid o, Slalas (5,0l g 005 &)
g g0 (o lwlils uls

L e oo ool 5l ooyl a8l o ile Wl aiz)
Sl YO b ugie ol 5 gl by bl sl

| g
—slosé GlaS S L suhu 5 4 aBle ¢ ile @l aiz Y
plad jo o] laaslo 4 el (PAPilUS) sule LS
Sl Fr lagie oS el i (5 055 Job

¥ =

bl SS9 000 cgloplo pam S5 4 (Son g5 Y
W lwgie By e (koo VY gte Jo b
ke VY lagie Job Lo S L (pan JSO 4 S ¥
phiie jobo dm daon - Sa oo VY Jawgio (058 9 2o
@l oYU LS p ail wdle ool sk p cslailais
N S9S ga> b oS g oligS

Y LS e s OIF :Silee b 4 S 4ulsd
Slogtd Loadasd oS5, o5 | JS gl o JS anls 51y,
N. Kotschyi.... s,

YIO-Y Lo S oo Lo #10 B 0/0 Jsb 4y J5 auls £
0S5 o5 L v (ol J5 b S5 4l I ekl
Lls J5s o 050 a0 (IS0 (o olisS Lanadas
N. persica... Glo ooy oyl

13,0 092 g L dig¥

N. §N. persica asiss go o9 Jiiue bymo )
.(Boissier, 1879) kotschyi

5 slanlg lge 4 N persica ases 3,se ¥
N. kotschyi var. Js_s 4 N. kotschyi ases
.Jamzad, 2012) persica

90 3l Sy n, 9 slidcsn ) asdlas 5l ol b
S as ols Lis N. kotschyi 4565 ¢ N. persica 4555
"S5 w515 g JSE (Jsb aile S sla S 50 slo e
g o3lasl jo Sl ol o> e 0400 5g>g 43T g0 gla )
48 g N. persica aig5 90 09 Jaiwe JYarwl cadosnlice

42/fY


http://dx.doi.org/10.22034/nbr.11.2.31
https://dor.isc.ac/dor/20.1001.1.24236330.1403.11.2.3.5
https://system.khu.ac.ir/nbr/article-1-3675-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.24236330.1403.11.2.3.5 ]

[ DOI: 10.22034/nbr.11.2.31]

Nova Biologica Reperta 11(2): 31-44 (2024)
Bahreininejad ) sg—oi 4oy 29,0 mbio sl eSS
(et al., 2019

90 lsall oladlas 3l ool Caws 4 slo ools ulul 5
-ioy, Sldlas zls g N. kotschy aisS ¢ N. persica aisS
95 g8y S slo (1Se g (oulidESu ) g (ol
5 Sl o 53 allie ol o Lk sl sl 45 WSy b |
2 Golal la 5 JUT lhwg a5 gls gime SN piman
=0 D5 cdal i 45T g0 S S 5 oy w4 oS Olas

Sl 13 e sl 1) aisS 50 cal woly jsb @ ol

Sl Swlew
&le g 55,9LaS ui’)'ﬁ-“’T 9 Slidss 55 e (LS, Slej 5
ol |y 5 LS lians i) sl

REFERENCES

Baghizadeh, A., Mashayekhi, Z., Ebrahimi, M. A.
2018. Investigation of genetic and phytochemical
diversity of some catnip (Nepeta cataria L.)
populations by RAPD molecular marker and
GC/MS method. Iranian Journal of Medicinal and
Aromatic Plants Research, 34(5), 836-848.

Bahreininejad, B., Sefidkon, F., Abbaszadeh, B.,
Jaberalansar, Z. 2019. Study of growth, yield
and essential oil composition in two medicinal
species, Nepeta kotschyi var. persica and N.
glomerulosa’, Iranian Journal of Horticultural
Science, 50(2), pp. 473-482. doi:
10.22059/ijhs.2019.271899.1563.

Baser, K. H. C., Kirimer, N., Kurkcuoglu, M.,
Demirci, B. E. T. U., L. 1879. Essential oils of
Nepeta species growing in Turkey. Chemistry of
Natural compounds 36 (2000): 356-359.

Boissier, E. 1879. Flora orientalis/4 Corolliflorae et
Monochlamydeae.  Flora  orientalis  sive
enumeratio plantarum in oriente a Graecia et
Aegypto and Indiae fines hucusque observatarum.

Davis, P.D. 1982. Labiatae. Pp. 36-463. In: Davis,
P.H. (ed.), Flora of Turkey. Vol. 7. Edinburgh
University Press, Edinburgh.

Delghandi, M. 1993. Nepeta leucostegia (Labiatae),
a new record for the flora of Iran. Iranian Journal
of Botany. 6: 149-151.

Dirmenci, T., Haloob, A., Celep, F., Ghazanfar,
S.A., 2023. Revision of the genus Nepeta L.
(Lamiaceae) in Irag. Turkish Journal of Botany,
47(2), pp.169-189.

Hadi, N., Sefidkon, F., Shojaeiyan, A., Jafari, A.
2016. 'Essential oil diversity of 21 populations
from Iranian endemic species Nepeta Kkotschyi

43/fY

OFF) FISFE ¥ o)l ) als o i pole o o cslaasily
Sy Oldlas 5l fol> glaaisl a5 ol &glae Jamzad
i llae 5,5 sla ass 51 (2012) Jamzad souails
(Talebi et al., 2022) &S uwb |, Nepeta

Hadi) a,0,5 olulis N kotschy 4565 uilul ;o oS 5 YY
N. kotschyi a5 9o slaciso> a5 J> o (et al., 2016
omlwl sy slls N. kotschy var. kotschy s var. persica
Pl oSVl Jlis plsse an s Jolite SLS 5
N 5o (Hgoams Seaslin N, persica a5 slac xas

(Hadi et al., 2016) 1,5,5 saaliws kotschy

Sl 55 99, Shos o mdug; Shogas aslllas (ol 5 ogdle
Nepeta kotschyivar. ) I, gludis ¢ g)ls 4558 uils]
masS plw a4 cod Slpl aisS (555 a5 ol ylis (persica
4555 e 45 (5 )5b 4 il Kot SalS L iy slo
ool Gz wia )l aie SO laie ) Sl sl aig

Boiss., Iranian Journal of Medicinal and
Aromatic Plants Research, 32(2), pp. 189-202.
doi: 10.22092/ijmapr.2016.106555.

Hassan, T., Dar, G.H., Khuroo, A.A., 2011.
Taxonomic status of genus Nepeta L.(lamiaceae)
in kashmir himalaya, India.

Hedge, 1.C., Wendelbo, P. 1978. Patterns of
distribution and endemism in Iran. Notes from
the Royal Botanic Garden, Edinburgh 36: 441—
464.

Jalali, M., Jalali, M. 2016. Relation between various
soil phosphorus extraction methods and sorption
parameters in calcareous soils with different
texture. Science of the Total Environment, 566,
pp.1080-1093.

Jamzad, Z., Assadi, M. 1984. New species of the
genera Nepeta and Ajuga (Labiatae) from Iran. -
Iranian Journal of Botany. 2: 95-102.

Jamzad, Z. 2009. Notes on the genus Nepeta L.
(Lamiaceae, Nepetoideae). The Iranian Journal of
Botany, 15(2), 141-145.

Jamzad, Z. 2012. Lamaiceae. In: Assadi, M.,
Maassoumi, A. & Mozaffarian, V. (eds). Flora of
Iran. Vol. 76. Research Institute of Forests &
Rangelands, Tehran (in Persian).

Jamzad, Z. 2013. A survey of Lamiaceae in the flora
of Iran. Rostaniha, 14(1), pp.59-67.

Jedrzejczyk, 1., Rewers, M. 2018. Genome size and
ISSR markers for Mentha L. (Lamiaceae) genetic
diversity assessment and species identification.
Industrial Crops and Products, 120, 171-179.

Pojarkova, A. 1. 1954. Nepeta. In: Shishkin, B. K. &
Yuzepchuk, S. V. (eds.), Flora of the USSR. Vol.
20. 191-292. -Acad. Sci. U.S.S.R., Moscow.


https://ijhs.ut.ac.ir/?_action=article&au=343723&_au=Babak++Bahreininejad&lang=en
https://ijhs.ut.ac.ir/?_action=article&au=343723&_au=Babak++Bahreininejad&lang=en
http://dx.doi.org/10.22034/nbr.11.2.31
https://dor.isc.ac/dor/20.1001.1.24236330.1403.11.2.3.5
https://system.khu.ac.ir/nbr/article-1-3675-en.html

[ Downloaded from system.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.24236330.1403.11.2.3.5 ]

[ DOI: 10.22034/nbr.11.2.31]

Rabizadeh et al., Morphological studies of two species of Nepeta

Rechinger, K.H., Hedge, I.C., letswaart, J.H.,
Jalas, J., Mennema, J., Seybold, S. (eds). 1982.
Labiatae. In: Rechinger, K.H. (ed.). Flora
Iranica. Vol. 150. Akademische Druck- u.
Verlagsanstalt. Graz.

Talebi, S.M., Nohooji, M.G., Yarmohammadi, M.,
Azizi, N., Matsyura, A. 2018. Trichomes
morphology and density analysis in some Nepeta
species of Iran. Mediterranean Botany, 39(1),
pp.51-62.

Talebi, S.M., Tabaripour, R., Matsyura, A. 2022.
Genetic diversity and population structure of

*hkkk

How to cite this article:

Nepeta g3 g0 (gwlid o, Slalas (5,0l g 005 &)

diverse Iranian Nepeta L. taxa. Genetic
Resources and Crop Evolution, 69(1), pp.285-
296.

Tauheeda, H., Bhat, B.A. 2012. Comparative
chemical  constituents and  morphological
characters of the essential oil of Nepeta nervosa
Royle ex Benth. and Nepeta laevigata (D. Don)
Hand. -Mazz. in Kashmir Himalaya. Journal of
Pharmacy Research, 5(5), pp.2460-2462.

Rabizadeh, F. & Bahadori, F. 2024. Morphological and micromorphological analyses of two species of N. persica and
Nepeta kotschyi to determine their taxonomic status. Nova Biologica Reperta 11 (2): 31-44. (In Persian).

N. 5 Nepeta persica «s5 go colisal,l olly e lp owlid cou,p, 5 ol cou, Sllllas NF Y .G (g ol B w0oly g,

44/

YAFF OV ot pole 50 oy sloassl, Kotschyi


http://dx.doi.org/10.22034/nbr.11.2.31
https://dor.isc.ac/dor/20.1001.1.24236330.1403.11.2.3.5
https://system.khu.ac.ir/nbr/article-1-3675-en.html
http://www.tcpdf.org

