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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

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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N. kotschyis N. persica ais8 g0 cwliscsy, slaphil s uSojlail ¥ Jgao
2. Measurements of morphological organs of N. persica and N. kotschyi Table

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 g0 5 dumslio =¥ JSis
Fig. 3. Comparison of leaves of two species, A: N. persica; B: N. kotschy
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. 20"mMm

N. persica .31 J5 D ;N. persica J$ .5 :C ;N. kotschyi :,,31J5 B ;N. kotschyi J5 4.5 A -F i
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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