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Figure 1. Montly averages of temperature (¢) and rainfall (mm) during growth of D.
moldavica in Zanjan
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Table 1. Analysis of variance of studied traits in flowering stage of D. moldavica during the years 2014 and 2015.

Mean of squares o+ Sl
;COy clale
. 7 : > Slas bl ds s ‘.j e Slge e Sl e
o~ ELMTS) . . KK b calle
Transoir o=l Percentage Relative 30 SOV.
nsp Intercellular Essential  of essential Water Df
ation CO e :
2 oil Yield oil Content
concentration
1.23 2696.27 3337 7.70%10%" 81.97 1 Year JL.
2.62 2745.78 0.22 4.14%10°" 22.08 6 Errora a lex
76.95 20989.42% 1.70 8.60%107 2504.69 7 Water stress ,l oS i
. JJ (,S S X Jls
13.19 29.10 0.23 1.61%10™ 30.33 1
Water stressxyear
3.05 3216.32 0.22 5.50%107 18.62 Errorb b gl
2.00 659.24 0.19 3.11%¥10>" 17.21 Growth regulator .2, oS ok
” JJ /Ji.;JXJMi)e,\;S L
0.93 992.61 0.33 5.37%10° 9.14 4 g =
Growth regulatorxWater stress
” L) oS i x Jls
2.55 1682.71 0.30 6.11%10° 5.04 4
Growth regulatorxYear
o Ly oS akad xv_ﬂ ui;JXJL.,.
2.02 251.68 0.03 9.92%10™ 18.22 4 = i
Water stressxGrowth regulatorxYear
0.38 547.61 0.14 2.9%107 21.52 48 Errorc ¢ gls
23.64 10.79 26.84 19.21 6.43 CV (%) (aos) olpis oy

* and **: Significant P< 0.05 and P<0.01 level, respectively.
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Continued table 1. Analysis of variance of studied traits in flowering stage of D. moldavica during

two years of experiment.

Mean of squares le o Sile

Ol G s oS
& 5 sy Syl o ELSTTRCHETER, o St b
Photosynthesis Mesophyll Photosynthesis Stomatal @l S.0.V.
Water Use Conductance Conductance Df
Efficiency
2122.30 0.0002 18.56 6.1¥10° 1 Year Jl
788.23 0.0001 3.83 1.4%10° 6 Errora a gl
57427.21% 0.0006 92.74 1.3*%10! 1 Water stress il o5 =3
28.69 0.0011° 48.46™ 3401001 o 5 S
yearx Water stress
1194.52 0.00005 2.38 1.9%10° 6 Errorb b sles
5301.85* 0.0005 21.27 2.3*10° 4 s oS g
Growth regulator
Gl ¢S G X A S il
3894.31 0.0002 2.85 1.2%10° 4 Water stressxGrowth
regulator
. . R
341.95 00001 >3 524107 4 YearxGrowth regulator
Ay oS (s x ol oS 5 x
1577.66™ 0.0001" 6.33" 7.1%10°" 4 YearxGrowth regulatox Water
stress
353.52 0.00003 1.87 3.2%10™* 48 Errorc ¢ glex
22.55 23.15 26.94 22.68 CV (%) (4o)3) Syt s

Ao p3 ) 50 sl o 53 (5ls gme okirn L LS ST

* and **: Significant at P< 0.05 and P< 0.01level, respectively.
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Table 2. Analysis of variance of traits during 2014 in D. moldavica.

Mean of squares e o Kb

T Gopae 18

R
& s R oy Sl Zelda 5 &;] ”.Sf"gvcl"“
Powsnibeis | et Phoosmiess (SO Tompiion D1 o
Efficiency
1174.63 0.0002 7.31 137" 4.94 3 Block L,
30011.69* 0.0017* 137.64™ 8.62" 76.92% 1 Water stress il o5 i3
1442.75 0.0001 2.17 8.12 1.38 3 Errora a slax
3194.15% 1.00 9.21% 3.93% 2.58% 4 A 28 e
Growth regulato
4098.15" 0.77 236 4.00% 2.17° 4 S el 5 A
Growth regulatoxWater stress
344.58 0.49 1.75 2.54 0.34 24 Errorb b e~
20.97 24 28.78 22.26 23.54 CV (%) (10)2) i s

,\.a);\JoJchb,wjaé)lada»am:oLﬁggﬁjjsq:hJ

* and **: Significant at P< 0.05 and P<0.01 level, respectively.
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Table 3. Analysis of variance of traits during 2015 in D. moldavica

Mean of squares le o . Sile

T Gopae 18

s

S5 Aoy olia Sy Slass, Selia G st “;f“o”\gl”’
Ph\(;}otsynlt}lesis C?r?gl?cpt}gllcle Photosynthesis Cosrfgumci;ﬂce Transpiration Df R
ater Use
Efficiency
401.83 0.00005 0.34 1.4 0.31 3 Block L
27444.25*% 0.00004 3.56 4.4% 13.21* 1 Water stress .1 .5 25
946.27 0.00001 2.59 3* 4.73 3 Erroraa gl
2449.66** 0.0005 17.44% 3.7 1.98* 4 D) oS ki
Growth regulator
1373.80° 0.0002° 6.82° 4.3% 0.77 0 oo i (sl 8 A5
' Growth regulatorxWater stress
362.45 0.00003 1.99 4 0.42 24 (Error b) b gl
24.34 21.49 25.39 22.73 23.69 CV (%) (ao)) S

J.a)a\JOJchJaMyé)lada»am:oLﬁgszq:* 5"

* and **: Significant at the P< 0.05 and P<0.01 level, respectively.
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Table 4. Mean comparisons of effects of year and irrigation regime on studied traits in D. moldavica
slss x5 Co

ol Ao i Sl 25
Intercellular CO, Essential oil Percent Relative Water content Irrication regime
(umol .mol™) (%) & &
[
233.93a 0.313a 77.69a
Control
T fw
199.46b 0.248b 66.5b oS
Water Stress

Ailygn /00 Jlazl o 53 S 3a3T bl gy 350 oo sl (s gme OV pde Sl O g a3 lie i
The same letters in each column represent no significant differences between treatment by Duncan test is 0.05
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Figure 2. Mean comparisons of effects of year for essential oil precent
il /00 Szl a5 SUls Opa5T bl 2 3050 Jole sl ol e M pe Sy O 5 3 alie g
The same letters in each column represent no significant differences between treatment
by Duncan test is 0.05 level.
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Figure 3.Mean comparisons of effects of year for essential oil yield
Al e v/v0 Jlex] c\s.wﬁ NI Ogas) elal gy 2 3550 Jele C}la..ﬂ O e S pe Sl O pa s alie oy >~
The same letters in each column represent no significant differences between tratment by
Duncan test is 0.05 level.

114



YA (£) 5 0ud (V) Ao (ALS i (5la gy &

0.35
0.3 -

° a ab ab )
0.25
0.2
0.15 -
0.1 -
0.05
0

Control usls Foo Ju Sl et JosSle A eSdlo del 1800 oSl

Cycocel 600 Cycocel 1200 Salicylicacid 800 salicylicacid
1600

U,Jl.w‘ MJ:

Essential oil percent(%)

Growth regulators ., sl ouus s

45 y3k obS 55 bl e ys ko (gl ) S i 3] oSl auslie it S
Figure 4. Mean of comparisons the effect of growth regulator for essential oil precent
AL et/ JL»:a-\CEd): ;S""O}-‘J'Twux@)xbﬂ Jole C)‘E‘”&ﬁ)b@’“ ey ruujill:.i st o 53 alie (o9 >
The same letters in each column represent no significant differences between treatment by Duncan test is 0.05 level.
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Table 5. Mean of comparisons of water stress on studied traits in the 2014 and 2015 years.

Ju
2015 2014
Year
S iy ol Fo 5 T
. ol w2l
Transpiration Mesophyll Conductance Photosynthesis

(mmol CO,.m™.s™") (mmol.m™.s™") (molCO,m™s™ ') Irrigation regime

3.30a Control Ju ;5 LT

0.03 a 6.45a

2.20b 0.02b 2.74b

Al o0 /00 Szl o 53 Sl OgasT bl (2 3550 Jole - shas Sl e SV e Sl O o 3 alie Uy >
The same letters in each column represent no significant differences between treatments by Duncan test in 5% level.
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Table 6. Mean of comparisons growth regulator factor on studied traits

Ju
2015 2014
Year
G PPIPCHEN S 5% Aoy oS ol
Transpiration Mesophyll Conductance Photosynt2e§ils Growth regulator
(mmol CO,.m™.s™) (mmol.m?s™) (molCO,.m™s™ ) um
dals
3.51a 0.021 a 5.98a
Control
600 L
3.00a 0.027 a 5.31ab e
CCC600
1200 Lo
2.94a 0.021 a 4.35bc e
CCC1200
800 Sl
2.64a 0.024 a 4.7be e
Salicylic acid 800
1600 S Jlot
1.91b 0.015b 3.25¢

Salicylic acid 1600
AL o0 /00 Jlaisl o 53 Sl OgasT bl (s 3550 Jole sha Sl e SV e Sl O 2 3 alie Uy >
The same letters in each column represent no significant differences between treatments by Duncan test in 0.05 level.
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Table 7. Mean of comparisons of growth regulator intraction effect in water stress on studied traits in the 2014

2015 Year 2014 Year
B Colda
e o1l ) ) i i L R
g oy ol Sy Gl culds 2l e TS S Slaiss, e 55
: Mesophyll  Photosynthe Stomatal &5y Transpirati Stomatal A S ol e i
Photosynthes  Conductanc sis Conduot T on Conducta Growth ol
is Water Use e (molCO, onductance  Photosynthesi mmol ) regulator Irricati
Efficiency (mmol.m’ z mmolz) N s Water Use ncel um rmgatlo
(umol 261 25 (COLm™.s Efficiency (CO,m2s" 2810 ) nregime
CO,.mol'™) 2
(“.s
Jals
66.53a 0.03a 7ab 0.11c 98.85a 2.77¢ 0.06¢
Control
e L
52.86a 0.04a 8.39a 0.17a 52.85b 4.53ab 0.14b o
CCC60 .
Wer JosSol e
39.16a 0.02bc 4.85¢ 0.13be 63.30b 2.90c 0.09¢ S Control
CCC1200
Av s Sl
40.53a 0.02b 6.22bc 0.15ab 50.13b 52la 0.17a

Salicylic acid
800
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Vs Sl
61.01a 0.01c 2.81d 0.05d 40.48b 3.92b 0.13b Salicylic acid
1600
dals
107.15b 0.02¢ 4.61bc 0.40a 94.33¢ 1.42a 0.03a
Control
T -
146.17a 0.03a 6.95a 0.60a 174.25a 1.30a 0.03a e oS
CCC600 :
e e sSole <
112.61b 0.03ab 6.30ab 0.60a 127.88b 0.77a 0.02a Water
CCC1200
Stress
Avs Shedloal
81.62b 0.02bc 4.88bc 0.60a 96.44c 1.18a 0.03a Salicylic acid
800
Ve Sl
74.48¢c 0.02¢ 3.83¢c 0.50a 86.63¢c 0.79a 0.02a

Salicylic acid
1600

AL o0 /00 Szl o 53 Sl OgasT bl (s 2 3550 Jole s Sl e SV e Sl O a3 alie Uy
The same letters in each column represent no significant differences between treatments by Duncan test in 5% level.
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Table 8- phenotypic correlation between studied traits during two years in D. moldavica

9 8 7 6 5 4 3 2 1 e
Trait

1 1

1 -0.92%%* 2

1 -0.24 0.63 3

1 0.64* -0.73* 0.86** 4

1 0.88** 0.46 -0.85%*  0.94** 5

1 0.98** 0.87** 0.47 -0.87**  0.95%* 6

1 0.8%* 0.82%* 0.51 0.35 -0.62%* 0.72% 7

1 0.91** 0.52 0.54 0.14 0.17 -0.41 0.47 8

1 0.09 -0.23 -0.74%* -0.71%* -0.8%* -0.33 0.82%*%  -0.78** 9

-t (Essential oil yield) _.L.l s Sles -v (Essential oil precent ) .lul aws,s -Y (Relative water content) ol s (sl s

(Stomatal conductance) | <5, <lis - (Transpiration) ;s -0 (Intercellular CO, concentration) ¢l <55, »;Coy clls

Photosynthesis ) ¢z Ol G as 1,8 -4 (Mesophyll conductance) Lss ;s <ulis —A (Photosynthesis) sz cs oV

.(water use efficiency

'/'\}'/'0JL@\CEm):‘_;jlgwoM:QLiJ%J:Af:ﬁeﬁe)e:e

* and **: Significant at the 0.05 and 0.01 probability levels, respectively
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