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Extended Abstract

Introduction and Objective: Medicinal plants are one of the rich sources of important
compounds from ancient to the present; it has found a special place in the treatment of many
diseases and has become an important reason for many studies on medicinal plants. On the other
hand, the diversity of plants has led researchers to use morphological markers first and then
cytogenetic markers to select the physiologically and genetically superior plant. Peppermint
(Mentha piperita) from Lamiaceae family is one of the most important medicinal plants, used in
food, sanitary and cosmetic industries and used as a spice and traditional herb in Iran. The purpose
of the experiment is to investigate genetic diversity based on morphological diversity.

Material and Methods: In this research, different accessions of this plant were collected from
different regions of Iran. An experiment was conducted in 2021 year based on randomized
complete block design to evaluate the morphological of these accessions in Meshginshahr
climatic condition. The results were analyzed using spss software and univariate and multivariate
statistical methods.

Result: Analysis of variance showed that there were significant differences for the most studied
traits among 12 accessions. The important traits such as plant height, branch number, leaf number
traits, the internode length, in inflorescence length, the plant dry weight, plant fresh weight,
bracket number, stem length, internode number, bract number, Plant diameter, Dry weight leaf,
Dry weight flower, Leaf surface and Flower number per plant were varied among accessions. The
Meshginshahr, Golestan, Ardabil and Urmia were the best in phytochemical. Maximum
correlation was shown between plant height and stem length (0.97). Cluster analysis, classified
the accessions into three major claddes. Factor analysis indicated that the four factors explained
91.3 of the variability among the accessions. The results of path analysis showed that the leaf
number and plant dry weight content had highest direct and positive effect (0.75).

Conclusion: The results suggested that there was a considerable genetic variation among M.
piperita L accessions. Indicate the presence of comparable genetic potentials in genotypes of
Mentha piperita L. for cultivar development.
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Table 3. Mean comparison of traits in 12 M. piperita accession
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23.26" 9.60° 70.93® 3.06° 5.60% 2.03% 25,465 Norabad s\ )9
22.66% 9.320¢ 63.55%¢ 2.05%® 3.66%¢ 2110 44,77%¢ Zanjan ;b
16.14°f 1.22% 43,330 1.88% 0.33¢ 1.43% 17.88¢f Tabriz j .5
30.442 8.55¢ 48,330 2.55% 2,664 3.278 28.66%¢ Orumieh 4.l
17.50%f 7.83¢% 22.83¢ 1.90% 0.66% 1.83bcd 19.33¢%f Shiraz 13 jl .
13.50f 7.33 29.33% 0.50° 0.83« 1.30¢ 13.16f Shiraz 2 V3l

Kbl gad (P<O.05) Hlo gime B! (gl)ly gt o p3 S o By | dlas]

Means within a column followed by the same letter are not significantly different (p<0.05).

_ o _ Ql)ﬁl uinlsgtw Godg 1 (S5elsd g0 Claw (1Ske dunlis =Y oo doll
Table 3. Mean comparison of traits in 12 M. piperita accession
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0.71° 0.09° 0.80 32.61% 4.1° 1.25¢ 5.01° 37.86%¢ Hamedan OI-“‘"‘
1.19¢ 0.04° 0.83% 45,23 3.83° 1.12% 4.76° 36.13%¢ Kordestan ka))f
1.44% 3 0.96" 80° 3.94b 2.14b 9.36° 50% Golestan .S
3.33 0.13 2,042 60 58 3.36° 9.40° 522 Meshginshahor“

e

0.79° 0.06° 0.84% 17.86° 4.06" 1.14% 3.86" 34,13+ Firoozabad 339
2.25¢ 0.08° 0.89° 31.06" 3.46° 1.20% 4.84° 35,824 Norabad .)lﬂ)y
2,11 0.08° 0.96° 18.38° 3.94° 1.27° 5.35° 37.10%¢ Zanjan )b
2.73% 0.07° 0.60° 20.44¢ 3.27° 0.83% 3.65° 32.88% Tabriz j,5
4.252 0.08° 0.62°¢ 25.26 3.32° 0.87¢ 4.31° 37.10%¢ Orumieh 4.
2.26¢ 0.05° 0.36¢ 23.33¢ 3.25° 0.53¢ 1.90° 19.332 Shiraz 13 jl i
2.26% 0.15° 0.46% 10¢ 3.33° 0.53¢ 2.06° 2.33%

Shiraz 2 Y3 i

Kbl gad (P<0.05) jlo gxe B! )y gt b 13 Sy By > | dlas]

Means within a column followed by the same letter are not significantly different (p<0.05).
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Table 4. Correlation coefficients among morphological traits of M.piperita accessions.

PH INTL BN INFL LN IN SL BNU FW  DW PD  NFP __ DWL  DWF LS
pH 1
INTL 056 1
BN 084 026 1
INFL 080" 041 073" 1
LN 063 029 084~ 061" 1
IN 054  -021 058 055 0.43 1
sL 097"  072° 0767 076" 058 041 1
BNU 086~ 027 084" 074" 070" 070" 079" 1
FW 085" 021 076" 060 052  070° 078"  089™ 1
DW 079" 020 078" 048 067" 067" 072" 078" 087" 1
PD 0.63" 0.14 0.68" 0.28 0.66" 0.48 0.57 057 072+ 090 1
NFP 0717 006 066" 065 030 073" 065 0727 087" 068 0P 1
DWL 075" 023 085" 046 080" 059" 068 076 o0go” 0% 08 gsg 1
DWF 034  -016 025 008 020 042 0.29 0.42 o6 03 %2 o7 0.21 1
LS 0.13 057 006 0001 002  -022 025 0.04 001 005 01  -010 013 -0.07 1
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Table 5. Results of stepwise regression analysis for leaf dry weight as dependent variable and other traits as independent

variable
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Table 6. Path analysis based leaf dry weight in M. piperita accessions
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Table 7. Result of discriminant analysis to confirmation classification of M. piperita accessions.

Predicted Group Membeship
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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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Table 8. The results of factor analysis for different traits of M. piperita accessions

factors L Jols

Population ©law

q 3 2 1
0.29 0.31 0.70 0.52 Plant height olS" glas,|
0.84 -0.16 0.42 0.08 Internode length o Sl Jobo
-0.01 0.14 0.64 0.67 branches number s )3 a5l slass
0.04 0.09 0.95 0.18 Inflorescence length 31 S Jobo
-0.02 -0.30 0.54 0.75 leaf number 5, slass
-0.39 0.47 0.44 0.44 Internode number o,S3ke dlass
0.46 0.27 0.68 0.45 Stem length 43lo Jsbo
0.05 0.38 0.66 0.54 bract number 43 5, slass
0.07 0.60 0.45 0.61 plant fresh weight oLS 5 )59
0.07 0.34 0.28 0.87 plant dry weight ol.5 Sis )34
-0.03 0.16 0.10 0.93 Plant diameter olS alade pxaw
-0.08 071 0.51 0.33 number flowers in plant oS ,> 5 sluss
0.11 0.17 0.28 0.92 leaf dry weight &S, s 45
-0.04 0.95 0.01 0.06 flowers dry weight 5 i )39
0.87 -0.01 -0.09 -0.002 leaf area 3y, pdaw
1.96 2.66 4.05 5.01 obylg Ao > Total JS
13.09 17.79 26.99 33.41 235 il )lg 1o y> % Of Variance

91.30 78.20 60.41 33.41

% of Variance
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Figure 2. Three plot showing the distribution of different traits of M. piperita accessions based on three first factor of factor analysis.
Plant height (pH), Internode length (INTL), Branch number (BN), Infcorecense length (INFL), Leaf number (LN), Bract number
(BN) number (IN), Stem length (SL), Fresh weight (FW), Dry weight (DW), Plant diameter (PD), Flower number per plant (NFP),
Dry weight leaf (DWL), Dry weight flower (DWF), Leaf surface (LS)
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