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Abstract

Peppermint (Mentha piperita L.) from the Lamiaceae family is one of the most widely used medicinal plants.
Due to the importance of morphological trait variation in the management of plant germplasm for plant
breeding, as well as the preservation of valuable genetic reserves in breeding programs, further morphological
studies are needed. In this research, different accessions of this plant were collected from various regions of
Iran (Ardabil, Hamedan, Kordestan, Golestan, Meshginshahr, Firoozabad, Noorabad, Zanjan, Tabriz,
Orumieh, and Shiraz). An experiment was conducted in 2021 based on a randomized complete block design
to evaluate the morphology of these accessions in the Meshginshahr climatic condition. Analysis of variance
showed significant differences between the populations in traits. Comparison of mean traits in total showed
that important traits such as leaf width (1.22-1.67 cm), petal length (0.20-0.35 cm), stem diameter (0.20-0.27
cm), leaf length (2.48-3.34 cm), leaf petiole (0.53-2.16 cm), leaflet width (0.31-0.50 cm), and number of leaves
(22.83-92) varied among accessions. The maximum correlation was observed between leaf petiole and pedicel
length (0.98), while the minimum correlation was observed between the number of inflorescences and petal
length (0.01). Cluster analysis classified the accessions into two major groups. The results suggested that
Mentha piperita L. accessions from Iran have high genetic diversity, which can be utilized in breeding
programs.
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Introduction

The basic requirement for plant breeding programs is germplasm diversity, which provides the necessary
foundation for breeding species with desirable features. Therefore, accurate identification of genotypes is
considered a prerequisite in this context. Medicinal plants, as important sources for the treatment of diseases,
have been used for thousands of years. The cultivation of medicinal plants, such as those from the Lamiaceae
family, has been increasing significantly worldwide. Peppermint (Mentha piperita L.), native to the
Mediterranean region, is cultivated for food, pharmaceutical, and perfumery uses globally. Due to the
importance of morphological diversity in the management of plant germplasm for breeding and the
preservation of valuable genetic reserves in breeding programs, further morphological studies are needed.
Morphological characteristics are essential traits that have been used in diversity research.

Materials and Methods

In this research, different accessions of this plant were collected from various regions of Iran (Ardabil,
Hamedan, Kordestan, Golestan, Meshginshahr, Firoozabad, Noorabad, Zanjan, Tabriz, Orumieh, and Shiraz).
An experiment was conducted in 2021 based on a randomized complete block design to evaluate the
morphology of these accessions under the climatic conditions of Meshginshahr. The investigation of
morphological traits such as leaf width, pedicel length, stem diameter, petal length, number of days to 50%
flowering, flower length, number of inflorescences, leaflet width, leaf length, leaf petiole, leaflet length,
number of days to germination, days to 100% flowering, petal width, flower width, and number of leaves was
carried out at the half-flowering stage. The results were analyzed using SPSS software and univariate and
multivariate statistical methods.

Research Findings

Analysis of variance showed that there were significant differences between the populations in traits such
as leaf width, petal length, number of days to 50% flowering, flower length, leaf length, leaf petiole, leaflet
length, days to 100% flowering, petal width, flower width, and number of leaves. However, there were no
significant differences between the populations in traits such as pedicel length, stem diameter, number of
inflorescences, and leaflet width. Comparison of mean traits in total showed that important traits such as leaf
width (1.22-1.67 cm), petal length (0.20-0.35 cm), stem diameter (0.20-0.27 cm), number of days to 50%
flowering (82.20-120.2), leaf length (2.48-3.34 cm), leaf petiole (0.53-2.16 cm), leaflet length (0.57-1.10 cm),
number of days to germination (13.20-40.20), days to 100% flowering (71.20-91.20), and number of leaves
(22.83-92) varied among accessions. The maximum correlation was observed between leaf petiole and pedicel
length (0.98), while the minimum correlation was observed between the number of inflorescences and petal
length (0.01). Cluster analysis classified the accessions into two major groups.

Discussion of Results and Conclusions

The cultivation of medicinal and aromatic plants has long held a special place in the traditional agricultural
systems of Iran, playing an important role in creating diversity and sustainability. Preserving plant biodiversity
is crucial for fostering structural diversity in the future, contributing to the sustainable development of human
civilization. The basic requirement for plant breeding programs is germplasm diversity, which provides the
necessary foundation for breeding species with desirable features. Therefore, accurate identification of
genotypes is considered a prerequisite in this context. The main purpose of this study was to determine the
morphological diversity among peppermint accessions in Iran. Significant differences were found among the
accessions in all of the measured traits. The results suggested that Mentha piperita L. accessions from Iran
exhibit high genetic diversity, which can be utilized in breeding programs. Overall, based on the results, the
accessions from Meshginshahr and Golestan could be recommended for their superior morphological
characteristics. Consequently, it is advised that in future breeding operations, superior ecotypes should be
crossed with progeny tests, and superior ecotypes should be selected to develop ecotypes with high-quality
morphological characteristics.
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Table 3- Mean comparison of traits morphological in 12 M. piperita accession

Mo 3000 G 39y ooy Bl ykad Sed
’ @aj: gl‘g:a‘lj’b Stem dla):eter J;gdici,f S g e Wodg
Number of days to length length Width of leaf Accessions
50% flowering

95.20" 0.29° 0.21% 1.33® 1.542 Jes,/Ardabil
91.20! 0.312 0.20P 0.86° 1.652 ola.sHamedan
82.20% 0.29° 0.23% 0.86" 1.46% ok SKordestan
100.2 0.29° 0.20° 2.16 1.65° ok&Golestan
95.33" 0.28% 0.23% 1.16% 1.672 e %zs Meshginshahr
92.20' 0.262 0.21% 0.66" 1.40% sLT;5 sFiroozabad
102.2¢ 0.28% 0.272 1.15% 1.442 54T, sNoorabad
97.209 0.33? 0.23% 1.00° 1.612 ols;Zanjan
115.2° 0.34 0.20° 0.81° 1.322% ssTabriz
105.2¢ 0.35? 0.23% 1.22% 1.24° 4 5,00rUMieh
119.2° 0.31° 0.20° 0.71° 1.35% \ 5| zsShiraz 1
120.22 0.202 0.20° 0.53° 1.22° Y ;1 -2Shiraz 2

s (P<O.05) s sne CoMstl (glyls O g o 55 &5 2in o g o b slusl
Means within a column followed by the same letter are not significantly different (p<0.05).
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Table 3- Mean comparison of traits morphological in 12 M. piperita accession
& ppo Job s R PF 03T J7 ol Losgd
Leaf petiole Leaf length Leaflet width :\InL;[QE:srcence Accessions
1.33ab 3.09ad 0.45 1.40° Jo> IArdabil
0.86b 3.31ab 0.462 1.36% olsHamedan
0.86b 2.92ad 0.38% 2.06? okws SKordestan
2.16a 3.30ab 0.432 0.83° ok.EGolestan
1.16ab 3.34a 0.502 1.00° A ois Meshginshahr
0.67b 3.02ad 0.50% 1.16% s\T;5 sFiroozabad
1.15ab 2.89ad 0.312 1.46% 5T, sNoorabad
0.98b 3.21abc 0.46% 1.25% ols3Zanjan
0.80b 2.65cd 0.382 1.36% ssTabriz
1.22ab 2.48d 0.50? 0.77° «s5,/0rumieh
0.88b 2.70bcd 0.43% 1.01° \ j1,.2Shiraz 1
0.53b 2.65¢cd 0.36? 1.16% Y i -:Shiraz 2

Az (P<O.05) Hls sne DMl (ghyls &g ja 53 &S i Cop o b slite!
Means within a column followed by the same letter are not significantly different (p<0.05).
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Table 3- Mean comparison of traits morphological in 12 M. piperita accession

ey Jsb

Ao yd Vool joy Slowy

SIulex> G 39, sluwd

Leaflet length Nlﬁﬁ:r!«-r:af B Number of days to lme_,s
Number day to 100 % germination Accessions
flowering
0.92ab 74.06ab 78.20f 18.20e Jus,/Ardabil
0.95ab 62abc 74.20i 15.20f olusHamedan
0.76ab 70.40ab 72.20j 14.20h olws SKordestan
0.92ab 41.66bcd 90.20b 14.30gh ok.EGolestan
1.09a 92a 75.20h 20.20d 4 X Meshginshahr
1.10a 63.13abc 71.20k 13.20i s\T;5 sFiroozabad
0.76ab 70.93ab 88.20¢c 14.40gh sLT, sNoorabad
1.01ab 63.55abc 76.20g 14.50g ol=i;Zanjan
0.57b 43.33bcd 90.30b 40.20a »sTabriz
1.10a 48.33bcd 84.20e 18.30e 4 5,0rumieh
0.72ab 22.83d 91.20a 28.20b V5l z»Shiraz 1
0.70ab 29.33cd 86.20d 21.20c ¥ i -sShiraz 2

Lzees (P<O.05) Hls sma CoMastl (ghyls Oz a5 &S 2t o o L sl

Means within a column followed by the same letter are not significantly different (p<0.05).
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St 5 5l 5 23 8 A3 V0 B g sl Sliwo b 35 65 ) 6 e Cds (CBIL (613 inn Steses
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Sy ol 5 a3 8 Ao ys 00 b ey sl Slio b Siale b ) 3lie Cades (310 (gl gme  Siasas Slins
Saad s b1 (gl e Kimmers Slio 4 L Lol 60813 (5,15 sme 5 oo Stuses (23 & Ao 3 V00 &
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Table 4- Correlation coefficients among morphological traits of M.piperita accessions

Sdi Lew Lpt pdl Nif Nin Lefle Lwe Fwi Ple Pwi Ngd Ndf50 Ndf100 Ln
Sdi
Lew 0.96™
Lpt 0.40 0.45
Fpt 0.43 0.47 0.99™
Nif 0.10 0.16 -0.04 -0.03
Nin 0.47 0.54 0.48 0.49 0.19
Lefle -0.07 -0.17 -0.08 -0.08 0.40 0.21
Lwe 0.62" 0.63" 0.33 0.39 0.11 0.75™ -0.06
Fwi 0.26 0.26 -0.10 -0.05 0.49 -0.14 -0.05 0.13
Ple 0.63" 0.57 0.07 -0.06 -0.01 0.03 0.09 -0.43 0.72"
Pwi -0.49 -0.37 -0.25 -0.22 0.05 -0.53 0.08 -0.26 0.31 -0.08
Ngd 0.51 -0.35 -0.26 -0.29 -0.03 -0.02 -0.28 -0.38 -0.34 0.53 0.27
Ndf50 -0.48 -0.37 0.29 0.24 -0.49 -0.25 -0.36 -0.56 -0.39 0.47 0.31 0.55
Ndf100 0.64" -0.55 -0.18 -0.23 -0.39 -0.51 -0.23 0.73** -0.25 0.43 0.43 0.68*  0.82"
Ln 0.60" -0.54 0.09 0.15 0.10 0.63* -0.11 0.93** 0.23 0.54 -0.34 -0.44 0.69" 0.78™

% NS

ns, * and **: Non significant, significant at 5% and 1% probability level, respectively

Sdi (Stem diameter), Lew (Leaflet width), Lpt (Leaf petiole), pdl (Pedicel length), Nif (Number Inflorescence),
Lefle (Leaflet length), Lwe (Leaflet width), Fwi (Flower width), Ple (Petal length), Pwi (Petal width), Ngd
(Number of days to germination), Ndf50 (Number of days to 50% flowering), Ndf100 (Number day to 100 %
flowering), Ln (Number leaf).
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Figure 1- Dendrogram of cluster analysis for M. piperita accessions: 1- Ardabil, 2- Hamedan,3- Kordestan,

4- Golestan, 5- Meshginshahr, 6- Firoozabad, 7- Noorabad,8- Zanjan, 9- Tabriz, 10- Orumieh,11- Shiraz 1, 12-
Shiraz 2.
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