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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.

Key words. Endemic, Labiatae, Nepeta, Iran, Species
Received 01.04.2024/ Revised 07.06.2024/ Accepted 22.07.2024/ Published 17.09.2024 VEY/BIYY Laml VE YT O s 00 IVE YT YA Dl [V E YT VY sdly

31/¥N


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://ndea10.khu.ac.ir/nbr/article-1-3675-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-19 ]

[ 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

Sl ol iy BT Jlod gl 5350 5 (028 w3
S 0081 6518 Rl g (e 05 (Ol 55 0
i (Pojarkova, 1954; Jamzad et al., 2000)
5 6550 bl lpl s 4 o f stz slewl o laaisS
ol ool sLaslSinls I (S ol g e 3L A
Mozaffarian, 1998, ) cesloss ,155 465 YA L 60 s
oa_i , S3 Nepeta jl asss £V LSl pl 518 ,0.(2013
VO sl ol 55T Ll «(Rechinger et al, 1982)c..l
aited (5 Lazl LT TV sgam a5 colazily l5él oS
(Jamzad and Assadi,1984 <Delghandi, 1993)
Olyedn yia Gl (o ob o L slaaisS I (S
9 38k S il Wb sl b (35 (5 pre ¢y
o3lail g IS (Zargari, 2011) wgd o soliiwl isuel )]
sba STy adex 51 JS 26 9 J5 4ul5 sla Shy 5 2
Lo slpass8 panse 23 59 ot (S2je—I9 )9
03, slasss el (Dirmenci et al. 2023)oc
SLeS p S sla ddl (6l ale Al wix> Nepeta
“ay) lelS sl s jlaxe el 5 Jlite S5 13
L sladgd 5 auls il i b S hpe 5, & ol
A S e ek pz g T sl S el Sl
aile 55 U Glo mhiw L (NUD4ABAS g5 5 baoges
2 by sle 5,55 (Hassan et al. 2011)ac e

3y asgll Laclplin Sojslse slacallsd b abl,

D20 co HLad 1) 00 s ol Coenl 4S5 Jls 9> 5 Nepeta

-4s) N. persica Boiss. s Nepeta kotschyi Boiss.

,» Nepeta kotschyi Boiss. .(Boisser, 1879)u50_i
Sect. i v o5 Llamiaceae o, ;0 LSolpl 1,40
N. sloaiss sy ol 0.c83 |3 Stenostegiae
elymaitica Bornm., N. betonicifolia C.A. Mey.,
N. autraniana Bornm., N. crassifolia Boiss. &
Buhse, N. speciosa Boiss. & Noe., N. racemose

Lam., N. Kronenburgii Feryn, N. stenantha
Kotschy & Boiss., N. persica Boiss., N. Kotschyi

a—,ls ,I, 8 Boiss., N. Haussknechtii Bornm.
(Jamzad, 2012) |, 415 o (Recinger, 1982)

32/vY

Nepeta 4ig5 90 (owlid Cou ) Slalllas o5 0l g 0015 &)
S0

=l LS <ljls (Lamiaceae / Labiatae) L o,.5
glime y Je adsi 10 (B0 a5 Conl (copo Shane
aile (B 5w o Sl (238 5 (Sl )]
oolaiwl 3 90 43931 (i 4 030 5 (piagl lind (I o0
asgn i alezr 5l alard SlaS 5 3525 55 0 18
o=l olalS )3 (SlausT (&l olys el laassigdlh
slass yuzen (Baghizadeh et al. 2018) wigis o 0,5
s aS Wload A3l 03 (nl po Sy QLS 5l ol
S8 oslaiwl 050 (gilwabgzme o (St jo 00uS b
G5 V) e 399 500, P8 L Ll 8 gl 0,5 o0
Hedge and ) cculo,s ol go 3510 5l S0
Lol 0,8 Cgix slaygiS lw ,o (Wendelbo, 1978
Rechinger et al. 1982; ) 455 $+% 500, £7 L )l
Davis, ) 455 OY+ g 00,0 FO L 4S5 5 5 Jamzad 2012
olEas 5 yls 5 ol 51, asT Slasd oy s (1982
as5 V70 L Lamiaceae «(Localism) 1,5 co5—s
Rechinger et ) cuul ;51 5ol8 ;0 po 0,05 S (5 lax]
5 09— seaseS iy (al, 1982; Jamzad, 2012
adlaio (p o0 i g (p St o Slyg-0lml 4l
(Briquet,1896) u)ls ST o)l ! 2lS oLél s
am Jold Gl o sl olgls uailo 31 b
<Ajugoideae «Viticoideae » S

<! Nepetoideae s Lamioideae <Scutellarioideae
.(Talebi et al. 2018; Talebi et al., 2022)
5 ol 0,5 5 5,50 asS YFY L, Nepetoideae
Gy Ol 5o ol 6o V7 aS 55l o 00y YA el

.Jamzad, 2013) 4,ls

08y (9 55 30 5l (S aleS Yo e 050> L Nepeta L. ooy
a L3 Nepetoideae o, 5 »; Lamiaceae o, 5 ,o
Pojarkova, 1954; ) ss—i o0 g—wxe Mentheae
olallas (Baser et al., 2000; Jamzad et al., 2005
08y 45 ol Lz (NIITS) gl pg59., ITS s ge
<l (Monophyletic) ol S ML Nepeta
bl uliw o o1 slaasss .(Jamzad et al, 2003)


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://ndea10.khu.ac.ir/nbr/article-1-3675-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-19 ]

[ 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)

lalllas gl s 351 (TARD e ¢ o JSiz ligios
&l 30 (BLS jsdo bl ) g b,
b gl 5 65,5l Sajeel 5 Dlaiz 5 50 ales]
ilsl 55 boydy o CutS ol prageds ) &l oylioms bl
5 Wad CeltS asldS 9,0 g S0 VY olo o
ol ot )3 ol Guey 4y Cigs )l Lanslgl o lalas
o sbeb 655 9 (S5 Dypeds SAS b Jit
L T s, (g, i 59 alolh 5 el P Lolsd
JrS 5 sloskad (g, 4 ag50 p0 lalS ()bl o 2o
55 Gialajl a8 bl (SlsSe (29, 4 5,2 slacale
as)ie ;0,0 A b (Bolad o5 slaSol )b JB
Ot (5 ag LS A 3 g3l ol pmagt Lo
9 b 4830 T8 g a0 VO Ll (0,0 b e
b VY g B YY) g azye OF ldlis sk wagl 0F
Sl az s Bl e Ve e Lo mhao 5l elas e 3,58
a0/ &l as e Sl g ol 5 le ax o F/A
o lyd 5 T il o 5 o) Sl w5 il
e shee TEOOY 4l Yo S0l (oSiles o0y K25
2 ollS Ll slaplal w05 (Jalali et al. 2016)
Sy JolS (oaalS Al e y0 450 40 sl pEul pes Jlu
9 oo 3l o oo Cllo oS sladiged jlaials
1431 ool L g )loyp (sln dbiges (y0g—od S

s (Nepeta kotschyi Boiss. var. persica)FGU
(Nepeta kotschyi Boiss. var. kotschyi) 1460 FGU

~ = &S Gl olSiils posslpe jo A wiad 4y
VS e plml e ases g0 ST () Jgam) Wed
Gl 0als ooly yioles

Nepeta kotschyi Boiss. a!)i g0 281 wlasin .\ Joox
,» Nepeta kotschyi Boiss. var. persica svar. kotschyi
lsl caiS Lagomo 5 )00 Lie Slaseiin 9 ol pl 5ol

33/7Y

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

slao,lg & N. persica Boiss 455 os-lisal)] cuxdge

Sl a8l o5 N. kotschyi a8 5

$laasss 3,50 )0 o3baj (lentgid Slalllas (956
ol ey adex 5lcwl 423 5 oLl Nepeta
Nepeta kotschyi |l s Laxl 458 slac e
-5k (Hadi et al., 2016)col 413 5 plwl Boiss.
Ludigy slaaisS Lol a5l slacadslie daadsids 5 b
LT Seisdses slacdlab 5 asyls 351 Shol ol 5
SlasS 5 59, ;= oo plonl Lo iaghy izren ol
A5 ad o ol Lwdigy 00 pus alizes (sloaisS il
o 09,8 uilul L& oS 5 bl Ol (oo | LaaisS
Slgs g95 aslllas o (Hadi et al., 2016) »,5
N. kotschy Boiss. Soail 4555 5 Coma ¥V sloo g0
N. ezl 99 (lronBgind LS 5 e a5 0l (Lt
N. kotschy var. kotschy, kotschyi var. persica
Hadi et al., ) cils 55 >4 sloaS plaie slaglas

(2016

a5 9o Sl dal,l Comge s, addllas ol 5l Gon
-C Sy, sleesls sl eslatwl L N. kotschy ¢ N. persica

L gy 99lge

PLS Slgo anedl

Gloasiged dig aiss 55 5lo )l s 99 (o) 2 Sz 0
lobaile S5 olo)S 5l o3l sladiges (uizrad 5 (g0 b0
Ol 05 «RIFR) alye 5 Lo iz Slindons duge
dsge pg )l yn 5l (Bl Slge (cwlidtol S aleS b A


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://ndea10.khu.ac.ir/nbr/article-1-3675-en.html

Rabizadeh et al., Morphological studies of two species of Nepeta Nepeta 4ig3 90 owlids Coy, Slalllas 5,0l g 00l g,

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
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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.
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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

5 Gl USId) ab (65 o)l ying,Sn FAIF Lamgio b

N. persica 4555 o Laas;y, colue (Sl :adi)g,
Aol Sile pmiomad 0 dwlne yieg,See YY/FO
7 ol IK) 20,5 (65 o3Il yieg e YA/ ¥ Lol

Y Jgaz Y g

39/v4

N. aSg 90 sl ym mhaw Sl y 3 ) ladllae
N. kotschyi s persica

N. 4S5 las o mhow (SSLbcsu )y ) S 79
persica

b g oole JSo a4y s N. persica 4555 1o oS S 15 S

Fag Sas ATV oS S Jsbo Lavgto b osalive aily Jsbo
au N. persica assS ;o LS S alold lawgie ol dculxe


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://ndea10.khu.ac.ir/nbr/article-1-3675-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-19 ]

[ 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

Nepeta 4353 g0 (owlid oy Olalllas 5,0l 5 00l )

57 Gl i) 00 5 (6,5 ojlail yieg Sie YA/YY laasss,

N. 4568 5l 501w N persica aseS o LlasS, S
eSS mhw (g5, 40 iz S oanlive kotschyi
Wlgy ol 48wl samline guiile LS5 wlg; N.persica
Y 97 sla S i) 0o, oanliw N. kotschyi o
Slao awlie 1o g e vy g 6 kel Blowls
ol a5 plasl ANOVA bags a5 5Lty i,
- e WS 58 wlbdcsn ) 5,y Olas oled a5 ols
YV dp—) o S)ls ol 70 xha —w ol )l

N. 45g5 slass o o (FSlbes ) 1) s S 9
kotschyi

il slaS, S 1 odle N kotschyi assS 1o 1S )S
=S, S Jado lawgie 000,85 cvalin jo sloas slas S
O aold e 0l ailne yiog,Se PVF 0l slo
Awlxe y oy So AY/YY N. kotschyi aisS 1o S S
(¥ Jgaz oV 55 (slaJSid) as

N. kotschi 4555 1o Lada s, colwe nSlw tadijg,
alols Sl (rezred b arulne ey Se APIFF

oz papilus U asile |55 aslg; sl oS ,S B g A sla IS o N Persica o S, oy o (ods, 9,58 slacdl 59 Ko —F S5

RGO PPN

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.
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