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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
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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

34/vf


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://c4i2016.khu.ac.ir/nbr/article-1-3675-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-16 ]

[ 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)

OFF) FIFF ¥ o)Lt ) ol e i) pole 53 g slaasily

4 ad,b oo glaces 5l oolaiul b og ool eols iy
S9rS 5Ss e pgate sogiesl] slaclil
digad RO b al> o Culed ;o 5 wiad cailwSEM
oBws jo 3,5 18 e g poVl Oy 5l eolaal
gy 5l e o ploil 4B ¥e e 4 55 lewl NS
Sloslatul by (gl YO 0gu) S5L Y SO L 20
saums wlis 5ty LSEM (Tescan, Vega-3 LMU)
@l i8S L8 o g e o5 cgsls YY-10
Jouz o eebidcs i, sl Shy &5 9 o5 o
oo BIY 5 & ol JS 5 ¥
ool ki g & 5205 F
Laaiss 51 S 2 s pSojlul g (oS 5 (o5 Slao (om)
Sty Sl 5 S ojlal 5l 285 Dje S5O L
(ANOVA) il s 5l (it iy, 3, 5 25t
slwosls glassS (9,0 5 (5lassS (e (eSlis dnmlie
s SPSS 1581 o5 51 ooliasl Ly (0,531 y905) (oS
o almil 4,0,

WoF 95 by ) asdllac¥
s €U sy S ol pulid Sy, Sl
b ogsbpn 5 036 ladigad g9, 2 bayds 5 2315 Sy
ploml a5ss ;2 (sl )15 4w b N2 5 Ni slaas iy 5

AgS 99 (owlibesry )i ) adlllan.Y
st oS5 15 5 oo a1 5 s (sla T
L ass 50 o sladisy, om aloll 5 Colus oo
aalllan 8,90 SEM) cdug; (539l 0gSung Se 51 oolicin]
Jsloee )3 a3s% 95 ;0 S Slabad jolare oy w35 13
PR R WIPUHELIA AP VIR WS RV VI EPV L g VL vt s
BEIPI I RN EAWPR N SRR S | INIE SO § g PR
Yoo N o Slawd 8L o aads O Soe 4 L
Al yo giid 3l e il ool giid ((pH VIY)
Vo e Yo e gogmo sl yw b Sy olalad g,
S g e 8 ol 5 2 il aoy3)
odls )18 Blo X5 (55, » laaiged ¢ Joilil s 5 o
So05 (S p laaisel gl (ion o Ojgo ndy ad
sk S Slulad & IS 15 b Lol joe

N. kotschyi :B «N. persica :A-Y s
Fig. 2. A: N. persica; B: N. kotschyi

35/Y0


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://c4i2016.khu.ac.ir/nbr/article-1-3675-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-16 ]

[ 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

4 Sea N. kotschyi 465 oS p Guios cpl 0 : S p
sl 20,5 saalie o o5 S5 8 e gloplom gy JSC5
IV Ll lawgie oyc g yie o VTS 5 Lagis
(F J58) 005 (s o3lil e e
N. &5 i zgU adllas oyl o :(canopy) pibgs zU
=03l a e o sl PAY/E e lawgio b 4, kotschyi
NS $ x5
Lo S 45 sasie &0 ds &y 435S ol (3 S i SIS
F5es 9o by sladS 5 5 o g el (YL
e ke BF (xSl jobo a4 5 alS s S osalin
D005 saslie S5, o5 ol IS 26 s )5 (605 o5l
WA (5,8 ool J S auls gl sasd e ¥ Le | S
(F JSs)siadosnlive 5 olews S Lay (pizman
Jsbo 45 g 30,8 45 ilo dpies «3Lols Laogee (adusd) Nut
VO Lawgie Jsb 4 (NUE) 48008 0l dloes o o A
b sdslin S5, sloged S5y 4 g g Solal e Lo
(O JS5)
Gl Sy 5yl ire sy 5 5slsl Dllre
aiibe Glaw B aS ol (lis aiss g0 sslibcsy,
S DS &S g0 iudgy gl S (250 S|
99 dlite Cpizmed (Y Jouz) 05l w2 L0 mhaw yo
Mols” slacsglis a5 ams oo olis ¥ JSE 0 438 ol S
a3l 052 6,0l Llad 5155 90 0l )0 (go5pie
s 3= N. kotschyi 5 5, ail> sbaaslas a5 sk
= 5 Sl SuS N persica o Sy ail> sbaaslas
N. as5o5 51 55,5 9 yowaw N. persica &, iy
N. @58 S, aS wiodaliv e .ol kotschyi
N, 655 S5l 5 aiisS (s3g4in alS b & persica
(¥ JSs)ewl kotschyi

36/v¢

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

N. o N. persica a—sf g0 bty y ol
kotschyi

N. persica 4ig5 owlihcsn ) s S

St ) 4 gl i 2L N persica agS a8l
-a8ls aS ¢ cowl (papilus) asle LS 5-sleas slas S L
a badls gl aiiea 5 095 Jsb plad o o b
X JS8) 40,8 (58 el e o FY Lassie b
(Y Jgo=

ko VY awgie Job 4 N. persica 435 oS, : S p
A S 5 oS x5 ol Jie e VY 550 5 e
o5 drden S VL o g b IS (e 0 STL S
odalin SbsS sam> L bl il oo glaslass plais
YL slalS e wly ddle ool gloS s S
O IS ied o T0lsS gu a5 4y adle

eSS ol yide U Lawgle ((canopy) gy ZU
(Y Jgo2) 0o )5 (6,5 o3l e yie sl VYEV/FY
Ghylo JSii 90 a N. persica 45 slapd] S 1oy 3T JS
Slagis) 565 i s (S (VL sl i) JSpo
FI0 L5 00 Jobo ay |5 anls .o ovalics (obF oyl
S esalie S5, o5 b s oy 5 5 i L
B S o3l S anls 5l sy ol YIO-Y S sls
(F JSs) wind svalice 5 ol Sy uiomon

N. persica 455 slaadad aalllas () o :(a8058) Nut
Tadd 90 a0 o JS8 s o055 1 2ehes VO Jsb &
O JSa)aiin Slo ope slaled b o LS

N. kotschyi 4395 Gwl.\.wuau) ‘slb‘;);j

o=l o a8 sl dls x2S N. kotschyi 545 :a8luw
S S o3ll yie il Y Lawgie job a4y aBle gla | axlas
oacld 3l oolisl cdl> ) dig¥ pl Bl (¥ Jguz) wuo 8

439,5 odwlive oby oblesil b ¢ gleS


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://c4i2016.khu.ac.ir/nbr/article-1-3675-en.html

Nova Biologica Reperta 11(2): 31-44 (2024) OF ) YV-FF Y 0)leds V) ale ¢ ) pale )0 (g5 slaasily

N. kotschyis N. persica aiss g0 cwliscsy, slaphil s uSojlail ¥ Jgao
2. Measurements of morphological organs of N. persica and N. kotschyi Table

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-16 ]

[ DOR: 20.1001.1.24236330.1403.11.2.3.5]

[ DOI: 10.22034/nbr.11.2.31]

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
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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.
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