-

yay WA lioj V7 0ylasds /235193 Jlw [ £ly5 lolS oMol aolicings

R Mipdngg A"
g 3L ol scud oS £l)5 Olao 5l (A g g 3,5es (b5
S yisi bag) s <o (Dracocephalum moldavica L.)

Ve (&
‘jl.m.ls 3 g0
(ma_golestani@yah00.com : Jggume ik s) ¢yl nl ()lys ¢y oiple o8y o gjy0lis 09,3 Lokl -
WAVANA o pdy fo,b WA/ AL+ sl s fo,b
YoF U OAY taxio

FXVCES

Sl ¢yglleinil ALS Hlgisds a5 Cowl e lini 03195l 4 Glaie (19,15 (LS (Dracocephalum moldavica L.) gu 50
Iy LS & Cowl HLS sdgi g sy DU D90 Jolae (3 5o 1 (S (Swid (il dgui g0 03LKw! oA 5 BIRD gk 9
G095 9 (£ Mo (B 1 (Swid ST U gy jeliieds (gl ol B30 8 i lTCeT e ok
ol Sl b QI 45 5 (9 g (e ST I i oo VY ) (Sl 5 e 93 )3 cgud 3L ST V€
20551 0 5 g sl 45 3 iy £UE5 ) lgh 1T S 5 3 g Sl i 2] 10l U sl
31> QU 850 (il g 055 Al S (55031l g3 (53 uiliel 2,8kae g w0 Sl (92,8 530 Jgb el
P (SWld (T ity 0)0ke (255 351 Jgb 9 S 0858 a2 3y90 Glho pled I3 e ST (Suis UG oS
23 s a3l g Bl Ja5 o S Jsb o ola ad L Sland g £l algp PNl SS9 )5 (0j9 )3 J3 e LI &
S Jloia ] maw 33 (I xe EWAT arlllae dy90 lho alS a5 51 Ui eS| oo crimod i uila] 3 Sdos g oD
392 I3 sre 0,50ke (08 55 Jgb g (2gp Pl WS g 5 (359 Olbe )3 ST X IS GRS eR g Cldld 3929 o)
90 SiisS1 AI3 iyt 398 Slhao ST I ) 5yt Cnady s 5 ebsied slena eyt (SlbsS]
25 ool Alold anlone b g 3yl (g 4 laigh @520 31 o3l b (Suid (A5 9 LIS (g Bl ped 93 p 50 adlllae
plad ) eslital U 5 gladish 42325 @ (ool 1 ] 5 sedcsund colssS ey pd (SUbieisS] )5 1,5 0,5 du
wNigi 0 Sighuiiy (SWid 4y Joxho (B oST sy Gl

[ Downloaded from jcb.sanru.ac.ir on 2026-07-03 ]

[ DOI: 10.52547/jch.12.36.193 |

owilwl 3 yShos ¢ Suid (i ¢ Glawdgd & 35 comi 2l 155 SL0jlg

ol B Of dgueS (i5 D)l (S g5 GBS oyme
OLLS )3 (plosdsn 5 (Soidlonjed ((Sujglsdy9e Ly
2 9 Jpame CuiS ) s cely )b opl i g S sbx]
Sl (oS 25 (12) 353 oS 3Skes lalS ol
slaje, colia gals axs g by, b i
@ S Sl ey Blo badijg) (b ditu 9 93,5 o0
38las Colag )3 g juwgtd domds ) 4 dgud oo Cudlyg IS
() Wb (ials olS
Sy dilise sloodg > 5 abS dilike (sladieS
S a Joos a5l Solite sla STy (alS 4565
Ja Sl esge A amd e jop 395
ol elerdsn 9 (Sidsise ((Sidnid o)l
G5 4 Jaie oblS cls g lolis sl obls
Sudy &8 ol 3 ehg YU 3 Slas Juulyy b (Sis
Vb cuenl 5l ail o Sidaes 5 Sid ) bl
Slacarer 5 euigl ua diej cpl o sl joye8
5 @b o)l car 4 (Sid 4 Jooxie g)b plalS
OlSpa (W) conl e sl LS ol ol
JWo 4 (oo (Soj sladiges 4 gliwd (lp LS
gl Lodgs Al o S gaze (S mlie ) () o5
N S d.IoL.n 5 ;;\\19@ S92 d‘)-.‘ DSW.:) P
b ) mMel kil 4 b5l I clacgeme 1y
lSan g S i (V) L3S S SV lojinta
3l ol Comex dw p (S G5 Pl w5 (YY)
5 Job gl Jials coge (Sid (I a5 WS )15

Aodbo

L (Dracocephalum moldavica L.) gui,00
5 Sy Skl oog igeddl g ol S slapl
ol (BLS 9080l byl 3y g e 3 oaS bl
Lo,& & (Lamiaceae) lelis odlgls 5l dlusy 4 Lale
Olysd 9e3pl Gye sl lag) 4 B (elll o
Jos 008 Juguwd c0dmo 018 Co o cguaiidd 5 0MiBdg 5
Dy 0,8 dB i 0aiS Byl g don D AS (ean
Sl bl ol 3 s g Jdoar 9280k il
29 Sl gBs g Gugngid (S has wllS Seaens
Silojles 5 lie (il bl ilegls gl
20> Ar ST slagn Sgige )1 Slol 3 slaop)l
SleS 5 lagn Sgse (1) M e S5 |y ol cul (il
ElPl ply > g3 3 &S Wit )18 5 Cangd g2 SOy
S G385 s o Jelge 5 o)lg3elsS

sl bl npmee Jl S Sas i
ol I lgisa g olpl » GblS Wy suiSsgue
S a0 E) B (St 5 (1F) 2980 Cgune
@l Gpae g OF QU I jieS ol opiod BB ©F ol
OB OAD g ged g by dje 4y dagi b g Bl olS
9 dSes g o3gun; My Jial cage (Suis
s &S olS 3 )Slas g Ay (je (YY) 2900 ol Sy
&6 45 & sl (Sdlio o] b b g (il cjriogid
Jeily ay aSly sl Ol gaS” (25 0)53 b g ol
2ol @pS)lB pljese g olS gl Al ye (S


http://dx.doi.org/10.52547/jcb.12.36.193
https://jcb.sanru.ac.ir/article-1-1175-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-03 ]

[ DOI: 10.52547/jch.12.36.193 |

Vay

sodg (uSly adllas o olS ) (£l)5 9 (Sojels90
ey Sl (§)9pS (S GRS 4 ol ol il
heee Sl i b 3)90 55 & (o3b5 Clalllas o yle
Ml 45 &9 o5 RS (S5 5 og
4 98y0b ol oR9t 29yl kS STy 3590 > (&S
9 comdpdly olS (S G5 56 ale) > ey
slacis] p (Sis Gl Bl aiey (Sl wlides
0ld 3 d)lge 4 da gl b .l oud plodl olS oyl caliseo
Sleo p (S 15 8U )y jobaleds Lhagl oyl
oS Q?.‘ ol dlm%f\ d..\i{bQ)f 99,,4'3))[{ oS u.cl))’

5 plogl lio o) s

o ey, 9 dlge
o=l leo g9y (Sis GiS p8U ) jelatea
ol ol dlie glacyiss] aneg)S g gudpl olS
b g speghS Yoo &Bly lasyie pn Liolejl
@l Job )3 Il (g o) og8 pl Gl e
DP9 B 4B YF g dx > O (3idod el e
50 J eyl 5 Jleis wa INARPRPESIA QT bl
Owe; asad 9> > ilejl bl o e VFYY Ly mlew
g o bulyd Jloel ol S5l e ¥ alold L jore
g b oolas JolS oSl )b CJB > i g0
@ Bolal Ojgod gudpl Guiss] W g ad Il 1SS
5y o> iu_\:)ﬁ oblass o lhaol) ol oyl
okl ‘()LM)_f g Moo S 555 50 i)
4lpe) (B8 Ll g (el 9 0 lobis aag))
Soslzex oyl () Jga2) 155 (shslaex (pmdeexe 5
ly ya Sad cuiS WA Jlo tawl YO Z,U0 0 ol
Aol by e ¥ Job 4 culs oy my Joli L;JJ%LA)']
10 S5 5l baiy Aol 5 o Sl YO ead, oy
LS JolS it 5] g (S 25 bulyd o sia il
Se ool ool Jloy slel bulyd 5 13,5 lac!
0392 bl bl loj 5l s Sals j p5ed e e
sogse Ve lol oyl ol i bl )3 9 skl
A plol lalS JolS” a1y pesed Sl s

900 b olS slacuigST el)j las Jl (B g 3)Shee b))

38as g 0, 80ke (2385 Jobo Bl Jld Sy o)e
(S G5 golaw 386 (awyp 5> el 04035 SUTglon
ed log 0 &S Ad astie il itk ey
W glwy) wals b awlie 0 asdile Jlol 5 6l
SialS il 3,Skes 5 JS Sts 59 ey 5L sl
(18) ohlSen 5 o) SSled (25,5 (V) 555 Ly I e
g A Fe F) (S 0 dlie ggbaw oy el
45 02)S N5 gedydl ol y (de 50 Cadyls dopd Ve
09 (ol Bli ol Wig glay)) (Sis i wadis b
13 55 Iy Sl el oy g el Sts g ojb
b gl il gloeuisS] > (SiS (iS )y
Sl 9§ 0 lie (Suid A S o5 4 pasuda
i &g gl Sy Jobo bl waw (alsa plul
0oy LS b pxe ialS uilwl 0)Sles 5 wigy yd Sl
‘_5|4M:9> 4 350 5hoolatwl b oo Pl}ol oags g (/\)
& slere ool 2 g (Ward) 5l uilly Sl )4
8 oo 09,5 dw 53 9000k gy VO ¢ il alols
il 3,Shae blod §) gl 09,8 (slacesys; 45 a5
ol adls olawi 9 ol gla)l wlS S 4 5 59
ol Cilitee Slacaie g Kdg S Bog)S a4 Cud
BB )S )18 098 S JBb glise Ll sblia ) olS
21y byl calisee Cumes Can glads 40 (YY)
B e 09)5 93 53 (S5ols895909)51 Caiuo 035 (ol
(¥) ol
sloypiS popada le paye Jlil 4 g L
O 093lig) Brae g gl (LS jledliwl 4 aib iy
il g bl (ol glie (ilog)h cais
TS (V) el GRlBl 4 g, gals ol oy Lo
ool o )b oS Sy (il g tuo cololud
5 oSy S Laulyd )3 olS cpl §l alacisST (o)
2 st oy b bl oo ol (S 4y Jaod (s
Ol Sl a4 bagpe gy 3ble jI S e
3905 byl (St 4 Joou e Sl ) g o 5
DS ey 9w m Glag) Joe e Lulyd
g b CulliS aalsd 36 b)) ol 3 laee 5 cas)
L o)gdS 0 gudpl olS iy bl el &Sl o
Aed d2lge (Sid A5 derjl e a5
Claogad  p (Suid 5 b eyn lpl


http://dx.doi.org/10.52547/jcb.12.36.193
https://jcb.sanru.ac.ir/article-1-1175-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-03 ]

[ DOI: 10.52547/jch.12.36.193 |

V4

WA lioj V7 0ylasds /235193 Jlw [ £ly5 lolS oMol aolicings

3L slacssS| 6 yoleen 3blio oLl Cluogad =) Jou>

Table 1. Geographical characteristics of regions for Dracocephalum moldavica L. ecotypes
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Table 2. Combined analysis of variance for studied traits in Dracocephalum moldavica L.ecotypes under normal and

drought stress conditions
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Table 4. Mean comparison of traits in Dracocephalum moldavica L.ecotypes under normal and drought stress

conditions
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Table 5. Mean comparison of traits for ecotype main effects of combined analysis in Dracocephalum moldavica
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Figure 1. Dendrogram of cluster analysis in Dracocephalum moldavica L.ecotypes under normal condition
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Figure 2. Dendrogram of cluster analysis in Dracocephalum moldavica L.ecotypes under drought stress condition
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Table 7. Result of discriminant analysis for grouping Dracocephalum moldavica L.ecotypes under normal condition
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Table 8. Result of discriminant analysis for grouping Dracocephalum moldavica L.ecotypes under drought stress
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Abstract

Moldavian balm (Dracocephalum moldavica L.) is a medicinal plant belongs to the
Lamiaceae family, which is used as stomachic, sedative and healing of wound. Drought stress is
one of the most important factors limiting the growth and production of crops and affects on
plants at different levels. In order to study the effect of drought stress on some agronomical
traits of 14 ecotypes of Dracocephalum moldavica L. and their classification, two experiments
(under normal and drought stress conditions, 120 mm evaporation from evaporation pan) was
carried out using randomized complete block design with four replications. The traits of shoot
fresh and dry weight, plant height, number of auxiliary shoots, leaf length and width, stem
diameter, length of biggest internode, essential oil content and yield were measured in this
research. The results of combined analysis of variance revealed that drought stress had
significant effect on all the studied traits except leaf width and length of biggest internode.
Drought stress led to a significant decrease in shoot fresh and dry weight, plant height, number
of auxiliary shoots, leaf length and stem diameter and a significant increase in essential oil
content and yield. Also there were significant differences (p<0.01) among ecotypes in all the
studied traits and stress x ecotype was significant for fresh and dry weight and length of biggest
internode. Faridan, Garmsar, Khomeinishahr and Urmia ecotypes had better performance based
on the most studied traits. Studied ecotypes under normal and drought stress conditions were
classified in three groups using cluster analysis based on Ward method and using Eucilidian
distance. Faridan, Garmsar, Khomeinishahr and Urmia ecotypes are suggested as drought
tolerant ecotypes based on cluster analysis using all studied traits.
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