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Table 3: Results of analysis of variance for morphological traits in studied populations of Moldavian Balm
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Table 4: Results of analysis of variance for morphological characteristics in studied populations of Moldavian Balm
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Table 4 Continued: Results of analysis of variance for morphological characteristics in studied populations of Moldavian Balm
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Jred o5 3 3 Caryophyllene o2 o) PR oF= = = S T2 Theaspirane ¥R df
Z- Hexahydro Cubenol <1,10- oxide pathuleno trans-p- Geranyl  Geranyl Neryl Neric Methyl A dihydroedulan
phytol  farnesyl acetone di-epi-> lonone acetone acetate acetate acid geranate I
1.780" 1.850" 2.260" 2.097" 1.886" 1.979" 1.782" 2.044" 1.827" 1.926" 1.830" 1.332™ 0.001" 6 = R
Population
0.666 0.636 0.460 0.530 0.620 0.580 0.665 0.553 0.644 0.603 0.644 0.858 0.001 14 EUG’.
rror
10.72 18.65 29.70 29.34 24.56 25.42 15.75 27.92 15.43 14.32 24.59 20.52 23.29 (20)2) Slyee o p2
CV (%)
o gyl g 2,0 0 Jiml mla jo o sixe o4y NS g %
* and ns: significant at the 5% levels and Non-significant, respectively
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Table 5: Mean values of 11 agro-morphological traits studied in 7 landraces of D. moldavica
bl gliime - Blo S350y Sp KBS Ghy Gl Ky, SFSH A0 Srode Sade Bl L3 SLdt L o5 glis)|
Es § YKy h g, e . . . . : 0SS oo
(M.)o) ' (olfgf/e;? (olfgf/e;-) (oLSTp ) (oL37p,5) ()-'-"sl-:tﬁ) (Fo ko) ()""L-_gl:'."’) (oo o) Number of (e i) 9**;_ - VRS
Essential oil  Stem dry weight ~ Leaf dry weight (@/plant) Fresh mass Leaf width  Leaf length ~ Stem diameter  Branch length branches Plant height (cm) andrace
content (%) (g/plant) (g/plant) Y gp (g/plant) (mm) (mm) (mm) (mm) 9
0.06™ 1.59* 1.46% 3.06° 12.64% 2.26° 4.48% 4522 12.10%® 11.19% 71.43% o
Naghadeh
0.03 0.80° 0.93 1.48° 8.87° 1.94% 3.81° 3.58° 10.28° 7.86° 66.86" e
Keshtiban
0.04% 1.782 1.53¢ 3.16° 11.19% 2.05% 3.95% 4572 13.14%® 11.66% 60.26¢ aB3lns
Topragh Ghalae
0.09%® 1.65° 1.48° 3.14° 14.512 2.31° 4.64% 4.742 15.882 9.33b° 70.9% Szl
Baghchajogh
0.122 1.27% 1.35% 2.62° 12.86% 2.37° 4.24%¢ 4.24% 9.60° 10.06%® 54.76° LS
Hokm Abad
0.05° 1.65% 1.442 3.25% 12.81° 2.16® 477 4.58° 15.08% 10.26% 64.39% Sl
Jahangir
0.08%® 1.35* 1.28* 2,63 13.55% 1.77¢ 4.82 4.70° 15.69 10.39%® 74.76% Sesistioss,
Shiraz Valley
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In each column, data having one similar letter are not significantly different at 5% level using Duncan test
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Table 6: Mean values of 27 compounds (%) identified in the essential oils from 7 landraces of D. moldavica

Hdistins, Sl sLles> 7l EEE ol i Soik sl Compounts .S 5
Shiraz Valley Jahangir Hokm Abad Baghchajogh Topragh Ghalae Keshtiban Naghadeh RI

0.96 0.85¢ 1.18%* 1.38° 1.23% 1.21%® 0.82¢ 983 6-Methyl-5-heptene-2-one  )gh-Y- Lis -0- Joe-f

1.10% 1.27° 1.492 1.24° 1.31%® 1.21° 0.97¢ 1100 Linalool  JgJL.J

0.11° 0.10° - b - 0.18* b 1103 n-Nonanal  -,Lgs -,

0.20% 0.18%® 0.19%® 0.15¢ 0.17% 0.17% 0.19? 1110 Octen-1-ol, acetate  lew! o \—L'J.‘;Sl

0.332 0.28° 0.27° 0.23¢ 0.27° 0.25% 0.28° 1141 Pinene oxide<beta-> oLuST iy Lo

0.322 0.282¢ 0.30% 0.24° 0.33% 0.26% 0.26 1152 trans-chrysanthemal ~ JLoil} S il 5

0.262 0.22% 0.21° 0.20° 0.19° 0.21° 0.26° 1156 Nerol oxide L.ST Jg5

0.412 0.38%® 0.38® 0.23¢ 0.37% 0.28% 0.32%¢ 1165 E-Isocitral I sowg ! - (5!

0.712 0.69% 0.68% 0.48° 0.69% 0.50% 0.61% 1184 Z-Isocitral | g ! 55

0.37%® 0.26% 0.30%® 0.22° 0.36% 0.392 0.36% 1211 Myrtenol 55 0

0.20° 0.23° 0.24" 9.74° 0.19° 0.38 0.24° 1234 Nerol Js 5

17.422 15.80% 17.32% 12.65° 17.83% 18.57% 18.10% 1249 Neral I

6.75° 7.60° 8.08° 17.30% 7.23 7.67° 6.46° 1265 Geraniol Js.l,5

22.322 20.222 21.64° 11.19° 22.13° 25.592 23.82° 1281 Geranial JLil5

0.1220 0.10b° 0.12%¢ 0.14% 0.13a* 0.15% < 1204 dihydroedulan Il Y ¥s:l o008 (59

0.10%® 0.19* - 0.11% b 0.11%® -2 1304 Theaspirane A T )|, 5.5
b b - 1.46% b b b 1325 Methyl geranate <ol Jue

0.27° 0.21° 0.26° 0.13° 0.28° 0.35° 1.60? 1343 Neric acid sl G 5

3.36 279 239 19.15° 3.06° 4.05° 1.65° 1367 Neryl acetate  bewl Ly 5

41.21° 45.58? 42.21° 19.85° 41.09% 33.19% 40.05° 1394 Geranyl acetate  <lewl il )3

0.10° 0.10° b 0.30° - - b 1453 Geranylacetone gl sl

0.10° b b - - 0.14%® 0.20° 1488 trans--lonone  ygigsls il
b b b - - - 0.60? 1584 Spathulenol  Jg:J g5lows!

0.48° 0.39° 0.34° 0.23° 0.43° 0.742 0.26° 1589 Caryophyllene oxide a,L.ST -Lég IS

0.10° - P 0.13° 0.12° 0.22% b 1621 Cubenol<1,10-di-epi-> \V+ §) JsusS ol g0
b 0.11° b 0.14° b 0.95% b 1844 Hexahydrofarnesyl acetone  ysil s 35,16 9,0.00350
] 0.12b b b b 0.43° . 2117 Zphytol  Jsid 55

97.3 97.95 97.60 96.89 97.41 97.02 97.05 Total  ggezxo
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In each column, data having one similar letter are not significantly different at 5% level using Duncan test
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Fig. 1: Cluster analysis for the studied populations of D. moldavica based on agro-morphological traits
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Fig. 2: Cluster analysis for the studied populations of D. moldavica based on chemical compositions of the essential oils
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Table 7: Pearson correlation coefficients between agro-morphological traits evaluated in D. moldavica L. landraces
, f;“; S e j‘j Jus s Js s":“ T s &*’:’ U s S0k :i” Sk alss ﬁi‘ i
e LNO NRO GAL GOL NRL > LDW P P LW LL BL NB 0 Variables
MEH GAC EOC SDW DM FM SD PH
1 PH
1 -0.145 NB
1 -0.008 0.420 BL
1 0.240 0.595" 0.185 SD
1 0.661" 0.322 0.142 0.242 LL
1 0.043 0.382 0.092 0.269 -0.535" LW
1 0.193 0.036 0.195 0.520 0.251 -0.092 FM
1 0.273 0.635" 0.497 0.835™ 0.435 0.569" -0.050 DM
1 0.292 0.292 0.570" 0.230 0.680™ 0.364 0.495 -0.108 LDW
1 0.926™ 0.330 0.330 0.556" 0.216 0.677" 0.419 0.566" -0.088 SDW
1 0.363 0.381 0.283 0.283 0.215 0.220 0.647" 0.442 0.400 0.050 EOC
1 -0.263 -0.139 -0.062 -0.499 -0.499 -0.340 -0.340 0.070 -0.646" 0.124 -0.012 NRL
1 -0.886™ 0.322 0.062 -0.002 0.527 0.527 0.012 0.012 0.065 0.559" -0.198 0.020 GOL
1 -0.941™ 0.974™ -0.386 -0.195 0.116 -0.578" -0.578" -0.228 -0.228 0.069 -0.650 0.046 0.057 GAL
1 0.508 -0.585" 0.458 -0.136 -0.054 0.179 -0.288 -0.288 0.179 0.179 0.004 -0.202 -0.079 -0.210 GAC
1 -0.652" -0.950™ 0.980™ -0.910™ 0.309 0.076 -0.039 0.535" 0.535" 0.016 0.016 -0.106 0.594" -0.180 0.054 NRO
1 -0.250 0.656" 0.126 -0.106 0.153 0.031 0.052 0.316 -0.020 -0.020 -0.012 -0.012 0.013 -0.307 -0.123 -0.587" LNO
1 0.409 0.424 -0.060 -0.396 0.515 -0.331 0.088 -0.135 0.048 0.206 0.206 -0.311 -0.311 -0.283 0.065 -0.266 -0.171 MEH

(bl lgime (EOC. il Sz 59 (SDW. (S Sz y59 (LDW. woogicuny; Sias(y5s DML wesgicans s 5059 (FML Sy o6 (LWL oS p Jsb LL. Bl cuolses SD: waslis Job (BL sy slass INB LS ¢las | :PH

OokY —otee Jee - IMEH (Jollud (LNO < s, :NRO «obewt Jl)5 :GAC (JLal )5 :GAL (sl 5 :GOL JI,5 :NRL

PH: Plant height, NB: Number of branches, BL: Branch length, SD: Stem diameter, LL: Leaf length, LW: Leaf width, FM: Fresh mass, DM: Dry mass, LDW: Leaf dry weight, SDW: Stem dry weight, EOC:

Essential oil content, NRL: Neral, GOL: Geraniol, GAL: Geranial, GAC: Geranyl acetate, NRO: Nerol, LNO: Linalool, MEH: 6-Methyl-5-heptene-2-one

10 o 5o o pe st g 1Y plan jo o Jse s
**: Significant at p= 0.01 and *: significant at p= 0.05
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Assessing Diversity of Landraces of Dracocephalum moldavica from Northwest of Iran
Using Agro-morphological and Phytochemical Traits

Borgheil, S. F. and Azizi?", A.
Abstract

Dracocephalum moldavica L. (Moldavian Balm) is a medicinal and aromatic plant which is consumed as an edible
vegetable in Northwest of Iran. The present study was carried out to assess the diversity among 7 landraces (Cultivated
populations) of D. moldavica, originated from east and west Azerbaijan provinces (Northwest Iran), based on 11
agromorphologic traits and phytochemical characteristics of essential oil. Populations including Naghadeh, Keshtiban,
Topragh-Ghalae, Baghchajogh, Hokm-Abad, Jahangir and Shiraz-Valley were evaluated. Seeds of seven populations
were cultivated in a field condition of Hamedan. The results from the assessment of the agro-morphological traits
showed significant differences among populations in ten traits studied. The essential oil contents, obtained from the
plants, ranged from 0.03% to 0.12% based on leaf dry weight (w/w%). The highest essential oil percentage (0.12%) was
determined for Hokm-Abad. In all, 27 compounds were identified in essential oils Gas Chromatography Mass
Spectrometry (GC-MS) in 7 populations. Geranyl acetate (19.85%-45.58%) was found to be the dominant component
for all essential oils extracted from populations. Two grouping pattern resulted from two clustering analysis based on 11
agromorphologic traits and the compositions of essential oil. They divided the populations into two distinct groups but
they did not match. The results of correlation analysis, based on agromorphologic traits and major compounds of
essential oils, showed that the stem diameter, as the only morphological trait, was positively correlated with essential oil
content. The findings of this research provide information that could be useful for better exploration and breeding
programs of D. moldavica.
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