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Table 2. Analysis of variance of studied traits at the flowering stage of Dracocephalum moldavica during two years of

experiment
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* and **: Significant at the 5 and 1% probability levels, respectively.
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Table 3. Analysis of variance of studied traits at flowering stage of Dracocephalum moldavica within two years of the

experiment
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* and **: Significant at the 0.05and 0.01probability levels, respectively.
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Table 4. Analysis of variance during two years of experiment for membrane stability in Deracocephalum

moldavica
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* and **: Significant at the 0.05and 0.01probability levels, respectively.
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5 o, coanSeekis lite I eSiles dulis

Lyls jo a5 ol flad Guilul o, Slee o (gl Cugb,
onlive sy SlmoaSwelis ol o (S| A5
Ll 55 0, oo i b o g Ss
S ysbots 3)5 255 BB il o Sha (sl Jlo
e e Yee 9)5ee VP Silddle ol
e JosSole zsh g ol Lo 1, uilol o Slae

s 35l T L gl e LS vals 5 Yee 9,50
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Ao lacnsT 6T iol38l Comge (Sid 15 lalph cov (St s oo .(Mohammadpour et al., 2015)
g A agdob oS o Léguls 9 HaO2 ooyg 5o Baghizadeh et ) 4wl oLS ;0 awl Swcdlo 0,18
5 ywsd Jole lad cdablbre il Coge Sldllae .o JdgiiliS slgime iulisl cels (al., 2009
0,5 Catlen aymd 5l g Ad riwsd Glale S, Jaws o ol Sl Jls w8 a5 ol olas Galize

(Abaspor and Rezaei, 2014) ool 005 e i slo 25 @ ol Caliee sla 2Ty

Sl Sl 8L Jole L(Khan et al., 2012)

0,5 os g sl g Il Clao glp gk zobw ;3w GowisSmlisd Jlie JI (Sle dmolio & Jguar
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Table 5. Mean comparisons for interactions of growth regulators x moisture levels on membrane stability

and essential oil yield traits

Year Jw

1¥4¥f g 1VaY ray
2014 and 2015 2014

ool o Slos )

Cagb, Essential oil Yield Membrane

Moisture Growth regulators by (glpouaS palisd (g.plant) stability

sl Control KVAR) 1.482® 14.4°
Control CCC 600 Foo JuwgSlw 1.25% 9.17°
CCC 1200 oo Jwgsolw 1.572 9.92b
Salicylic acid 800 Ave Sediowad b s 1.22b 11.3b
Salicylic acid 1600 1500 Sadiowad b s 1.712 8.69°
o Control aals 1.242 795¢
Stress CCC 600 For JowgSo L 1.36* 27.14°
CCC 1200 oo Jwgsolw 1.062 18.84¢
Salicylic acid 800 Ave Sadowad b v 1.012 2623b
Salicylic acid 1600 17 ¢ o Sodond Lo dumw! 1.09* 33.5%

Abge o[+ 0 Jlimt mhaw 10 oSls aesl wlel o Kils s o s BN pae Fily gt ,2 50 aline g,
Similar letters in each column represent no significant differences between the levels of factors investigated by

Duncan test at 5% level.

a3 91 S 55 anfllans y90 Sl (5Tt by (SUONS wplid Jale (reilen dmmillo £ Jpoir

Table 6. Mean comparisons for growth regulators effect on Dracocephalum moldavica traits

IAF gIrayY 1ray \va¥
2014 and 2015 2014 2015
owilol doys slié g lal ol sli g5l Ol
Essential oil Membrane LYY Membrane oden
Growth regulators by sboassS s Percentage stability Proline stability Proline
Control sl 0.3 21.12 7.282 19.86% 10.872
CCC 600 Foo JowgSs Ll 0.297 18.76% 6.472 19.12 9.27%
CCC 1200 oo JwgSolw 0.282 18.15° 5.432 18.832 8.422b
Salicylic acid 800 Ave Sodmalis d! 0.27% 14.38¢ 5.28? 18.86% 6.51%
Salicylic acid 1600 V90 Sl b s 0.26° 11.18¢ 4.992 18.592 5.13¢

ool 100 Jlozml mlans 55 S5l yge3] ulal 51 gy 10550 Jale Zalans s o me S pae Sily et po 40 alie By
Similar letters in each column represent no significant differences between the levels of factors investigated by Duncan test at

5% level.
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g s slag il codld il abaulsa,  Sas
Oore i SRels 5 (Jeb bS5 Gl clasTy
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;o (Thambussi et al., 2000) 54 o atulS Sy
g% ¥ loles Jleel b cighs
aS ol lis mls aedyol ogle ol (g9, as,ie
Jd9,lS 92 29,5 Jsloee 0 il o Shos 0 it
57 Fr Glajles @ by iy 4 S

RV IRV R

Qoo Ve
borye Gedon Ol Crrtie Grigred g 4850 Cod)b
S Gl Log 0g ac)ie cud)b oo T Jles o
039381 b Jed9 15" Jlade g 0l o AJedglS e
.(Safikhani et al., 2007)a.

Ol Slas a5 ob s Ses culyps
absly boga L8g)lS ggeme 5 aSe,l5 b g a Ldg)ls
bli)l Sl gg9e cnl )by d92g Hlogme 5 o
Slao ol cala )] Ggmed Olass g Slao opl Jgyo
Cao o wsla plas gyls gme bloyl Clas Ll L
5 i BLS,1 Jeds IS slpime (ali LD Juds IS (5
(A Jga) ols plis g)ls gine

s plas pulul Sl 5 willy a3 Jgur @ls
aon sl Cusb; o ady eanSelas blie oS
, Nerylactate oS5 joa byl Gull SloSs
O Jys2) 53 s Lm0 5

# sk gl Bl S oSl anlis
Z- DS 5 S 5 llps g0 a8 ol (las (ge 50
ady a5 Jl> o auS o lay uels E-Citral 4 Citral
Ot S gysba anboe Gl Luelul oloS s
aS o o, FA/YY L Geranylacetate 4 by o oS 5
o5kl 5o Yeeg See VY r o JusSole jles
oS5 @ baye oSS (S 5 el cess 4y (Sis
VYoo JosSolo Jles 51 aS as,e +/¥0 L Linalool
Jsaz) sal cuws 4 Jloy )bl llpd o Vseg,Se
N

G Camd YT Lo jo Luill 0,Slee g (il aus o
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s IR Sy o hlul Glie (p e ased)ok
S5 5 S gl RIS e 4y (a5 5 4y
blyd ) Comd bl ao o (a5 Crge S ol
oo Gl s o (St 5 ol gy b Jlop
Boush et ) sls _zals |, uilul o ,Slee g ,LoT zals oS
olS o ilel iuli8l cge e i (al, 1999
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.(Rahbarian and Salehi, 2014) sl
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Table 7. Mean comparisons for the year effect on Dracocephalum moldavica traits

Slwl duo yo iLw! & ySlos . P
o e A b Judgls Augidg s
Essential oil Essential oil Yield .
vear JWw Percentage (g.plant) Chlorophyll b Carotenoid
2014 Yvay 0312 1.5 1.512 71.68°
2015 IYAaf 0.25° 1.1° 0.87° 222.56°

Similar letters in each column represent no significant differences between the levels of factors investigated by
Duncan test at 5% level

49250k oS 50 axdllans 90 Wlio (gl (Susb) Tobiw (Sl dmslio A Jgua
Table 8. Mean comparisons for moisture levels on Dracocephalum moldavica traits

Year Juw
AR w;\r way e
2014 an
2015 2014 2015
o) . &gz Jg,l5 £g0mo
T e s LI | ‘
Ry Essential Jedo 5 adedgrls b dgls Total slid gyl adudgnls b Judg,ls Total
Moisture oil Chlorophyll  Chlorophyll Chlorophyll chlorophyll  Membrane Chlorophyll Chlorophyll  chlorophyll a
levels  Percentage content index a B aandb stability a b and b
wali 0.31* 17.64* 6.91* 1.802 8.69* 16.64° 3.352 0.897 4.24*
Control
S:"“‘ 0.25 8.51° 5.61° 1.22b 6.83 21.35° 2.90° 0.84% 3.74°
ress

ol 100 Jlozml o 50 5SS yg03] ulal 51 gy 00,90 Jole Zobas o Jlo sme BB pae Silo (gt po 50 alie g,
Similar letters in each column represent no significant differences between the levels of factors investigated by Duncan test at
5% level.

49 9ueli y0b oL (gl byl Jlw 90 b 50 axfllacd jg0 Slo (ry (o g (SSmmnod A Jgi>
Table 9. Phenotypic correlation between studied traits during the two years of experiment for Dracocephalum

moldavica
1 2 3 4 5 6 7 8
1 1
2 -0.21
3 0.6 -0.66"
4 0.86" -0.53 0.78"
5 -0.77* 0.75" -0.81  -0.83*
6 0.14 -0.29 0.34 0.04 -0.35
7 0.41 -0.54 0.52 0.36 -0.68" 0.87*
8 0.32 -0.28 0.34 0.35 -0.36 0.74* 0.62°
9 0.22 -0.36 0.39 0.12 -0.44 0.99* 0.93* 0.72*

A adeSg, 5 A D L IS Y @ Lo IS 2 ¢ 8g S slgize sl B sy oliwe Foslae g laul ¥ ¢ uilul o Shae Y ¢ puilul asys )

bsa Jdy,l5 ggeme
1. Essential oil Percentage; 2. Essential oil Yield; 3. Membrane stability; 4. Proline; 5. Chlorophyll content index; 6.
Chlorophyll a; 7. Chlorophyll b; 8. Carotenoid; 9. Total chlorophyll a and b.

Ao, Vg 07 Jlial o 1o (5 lo some onimoylid i 5 4y g ¥
* and **: Significant at the 0.05 and 0.01probability levels, respectively.
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Table 10. Analysis of the variance of essential oil compounds of Dracocephalum moldavica

PESY Mean of Squares Olas po (5uileo
St gl 013 Linalool  Nerol Z-Citral Geraniol E-Citral Nerylactate Geranylacetate
S.0.V. Df
ot 2 0.005 0.001 2.26 0.20 1.85 0.11 2.44
Block
. gh) 1 0.029 0.007 34.82 9.63 68.80* 2.21 174.68*
Moisture
a sl 2 0.005 0.001 2.42 0.55 1.21 0.14 4.10
Errora
My glenSwmS g 1575 061" 628 404 509  0.22° 6.03%
Growth regulators
iy grodiiS pudicd x Cugb,
Moisture x Growth 8 0.074* 0.048** 14.16** 26.27**  22.45% 0.17 29.71%
regulators
bsla> 16 0004 0003 057 021* 032 0.06 2.52
Errorb
CV (%) (900 30) Ol okl g g 9.13 8.92 4.72 6.54 2.92 6.54 3.70

Ao, Vg 07 Jlesl mlaws 10 (5 lo s onimoyliad i 5 4y FF g ¥

* and **: Significant at the 5and 1% probability levels, respectively

GBI L g sgdige olS 3 (S 4 Cuglie g
ool (a3 25 pln pd St STy & s n Ol
oS el o] Sl bt wbe sl e el ao
oS ilul wops g o0 Slee (Si A5 Llyd o
Sebedlos Jlaes il g0 205 ol 4y Cond 4yl 0L,
2l @ S 1y plul 3 Shes Vg9 ,Se NP0 e ]
GBS s edimolis pl a5 aes e li8l b les
Gloanls 5 ol i e gl Seledl
(B ledije, ol Al iiwstd alexl Susle
ool L) Frmge 5l Cailos 9 g g JuBg LS
Glsime a3ls b ull oSlee a5 o plis mbs
slas gyl cde by jlogsine g Cute aluly Judg)lS
L Sas s alple ol gilogine 5 gie alal,
5 ol Gl sty Gl 5 Jde)lS Gl hals
5Shee ialS Crge lid gl alS 5 sli o,
i G5 Il 50 00,8 pe argnd ol olS s il
Ll 0,8 lagy Gl (oedyol olS Guilul ©laS 5 aon
i s hls o E-Citral ¢ Z-Citral ol.s 5
ol Olgis sile)l @l & axg b S lay uals
G s s ae) Seleadlo ) eolizl a5 55

S ols plas T el S asls olS (s, laiagy
G Lalpd 5o ol eaims S SlS 5 g il e
Abreu et al.,, 2004; ) o,ls 5,8 iz Sl Sis
5 wlwl oo, (Abreu and Mazzafera, 2005
Rhizopoulous ) (15555, ;0 o] eosms uSis wluS 5
oy 0 Jsosls g Jollud ¢ (and Diamantoglo,1991
ol (Ses i kls o (Simon et al., 1992)
2,5 oy

o (S s ol las e ol 5l el s
(Jedg kS lyime a3l ol (So3edg 58 Slao als
g e slid (5l g aSsig IS b g IS @ iy ks
5 331 sl JGol, adgi o dijlge (Sis a5 Loyl pd o
Olje azmaiye ao)fsa Fdee £l sl
ol pals cel a5 wbo Gl ol sla IS,
oL:f )\) J.oﬁsjls u.....calf et ol 0l Lﬁwlm‘@.’]
2 Oedon Ol (i S llpd (o aiores 09 o0
Syl oea Gk Sl ey a5 wbioe Rl olS

' Hypericum brasiliense L.
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Table 11. Mean comparisons for the interaction of moisture levels and hormone on essential oil composition in

Dracocephalum moldavica

ousss wlass
C‘f”b’ %% Linalool Nerol Z-Citral Geraniol E-Citral  Nerylactate  Geranylacetate
Moisture  Growth
regulators
weld g 5o 0.38¢ 14.15¢ 7.95b 16.80¢ 3.54¢d 43.85b
Control
Predusole 06 gsoved 17,160 4214 20.38° 3.40¢ 43.26"
CCC 600
Weo dugSole a5 gsored 16420 7.47b 22.16 3.450 39.49¢
CCC 1200
anli Serlnad) s o]
Control A 0760 0.58°  20.320 3.74¢ 24.29° 3.34cd 36.37¢
Salicylic acid
800
Sl b s
Voer 0780 0.76 16.98P 9.05% 20.49° 3.24¢ 39.39¢
Salicylic acid
1600
wle ) g6 0.73 17.11° 4.544 19.58¢ 4.15% 44.03b
Control
ProJugSole g age gagee 15500 9.282 18.564 3.65¢ 43.39b
CCC 600
Wee JugSole ) 40 0.43%  12.71° 6.65° 16.38¢ 3.80 49312
CCC 1200
Stress Ase 0850 0.56*  14.39¢ 9.822 17.13¢ 4.43 44.12°
Salicylic acid
800
S|
15+ Sl
Salicylic acid
1600 0.828 0.70°  14.56¢ 7.79°  17.33¢ 3.65% 45.64b

ol 100 Jloil o 43 58510 fyg03] wlal 1 (g y 19,90 ale zolan o jlo e S pae ko gt ;o 40 alive g,
Similar letters in each column represent no significant differences between the levels of factors investigated by Duncan test at

5% level.
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