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Figure 1. Means comparison of two way interaction between fertilizers and irrigation treatments on
total dry weight of dragonhead.

els 055,55 355 5 (w3 sl s bl wdad g (asele A o s (LT i il (Uald) (ool das e tlp) ol (LT
A8 OlSs 3 p SAs ¥oe 1Ry 5 Sl s oSS YY0 IRy (e s p Sks Vor IRy (dald) 03550 e pte Fp)

il g A3 0 il s 3 s s M BB S e G S Bl (s (sla il 055,55 e
I;: (unstressed (control), I,: with holding irrigation during stem elongation, I5: with holding irrigation
during early flowering stages) and Nitrogen fertilizer: (F;: without nitrogen (control), F»: 150kg N ha

and F5: 300 kg N ha™). For each level of nitrogen means within the same letter are statistically different
at o= 0.05.

L gl e Sl Gl dos a0l Blize 5 05555 5 olel (slasless pmill Ao ys
Y el T b pde Sl oS 3l 0L W jles o S0ke Sl lie 3505 00l L (Y Js)
alie 53 a3 IS Ll al> o 3 lal 25 e (1 Jsd) S A5 1) bl Ao 53 (1Y)
e 25 s Gl cpl i a0 S U (g e lil A3 8 sl > e
SLaE L (18) Sl sk oS il Ao s sols e b TS 25 a8 55 0Las (Yo Y)
3> (Ocimum basilicum L.) Ol 5 oS 55 s 25 Jlas! sl OLES 55 (Y0 Vo) 01, 5 4l )
Ao )s O s sae ple Js ey oo iy (YY) sy Zals ], bl ds s (..pb o banlie
slie 3 (aS 5 msail) oLl 2 e 5s edas S 4l sldas Sl jme [2alS Ll
23S A e 3 olS s en S s (bl Dlee (i S epl 4 4 L il el L L
osls L2alS 1 oS bl dw s Ylaas| s S sl 2alS il o el op 2t glls JalS

) 3 Al IS U else 5 iS5 e 5 en Sk s b il el Ll 5 pan o

VY«



140 () ot s o815 OOLS g3 4

Qj);—*ﬁj)l—&‘ﬁ(‘ﬁj—k:sw' uﬁm}b\:dﬁhgbwb‘ Jup)bg.)jj)::.} kJrAA (:.).9 L:.w\)
Lol Jfals guilel o )s 055 50 O peae Hldde JAulssl Lo S ad g |y uilad des s o i
ool Aoy JFals Cel 059 10 VL islie 5 )8 (Y00 R) O 5 6550 Oladss & 4 g
wazls oledl Laol adaly ol 53 .(0) ui (Origanum vulgare L.) i>s g e olS o
slapll s bl el pals  ulal gl sad dho oIl Al Cleas 5L 5 05 58
S YL A as 05,0 Oliee il 53l a8 Ay oo Shaia 558 o Sudlasl Ao s ialS sl alS
sl olS 5w 5b sbaed sl W g il 58l ) sl S8 g 5 Sas J.:JJSJJJ:;L?L:MM oy
Sl dal g e B BB s eilal Ao s a3
wﬂdj\gu;ng‘u .)\_.,a)_s&_iJLA.:;-\cla..d); Qj)J::ijSJLﬁT)LﬁJ:w.JLA s Shes
VAR N P | s e slas 48 5l DL S0k 4 lie (Y Jsdr) cudls el 3 Shes
eSS 5SS VIV L il L}i\,\)gégdas)uﬁs,w%)m,g ¢S S
%ﬁg&b\zjﬁmw_ﬁsjwﬁiﬁ@\i@jp.@J}J,._),Uzjs.lﬁljjba..}bla)ﬁw
o//\(\ LMu})w)JCﬁ‘}Lﬁsc\/-\Y L’uj)}:"" )LIKA)JCJ;}L:S\O' LSLQJL’““"? JJ,.:)[SJJ‘)J
)_i.\idﬁ.ib_e\}_]a_:)\ Ls_pj.e =l J‘J_xjjc\.:ftru;)‘(v d).,\;-) JAT&L.M.SA.: )Lig.xb): Cﬁjl:s
CLL:-’A—""'}?L’&T&)wﬁﬁww&WL‘”‘JL&‘:‘*"‘:‘%"‘K;’”MJ&%})
g bl doss Sl 1 e gaS 5 es s Sasesle s Slas 3U cou riy bl s Shes
L sl 5 SCisesls 5, Shae 0355 Yo w a5 L dil ol oy oo Sas 5 A
Sitosle 3,Sles b yuilal s Sas  Siacan 5 033,20 S 3 Cﬁj,l.:f\b slesd 3 sdias IS
S s> LS (Satureja hortensis L.) o5, LS ;5 (Y++V) 0L 5 ol g o3l 5le ok
)-’u‘JL’dJ};—:fcﬁj—L:S\o' )Mbﬁ)lﬁﬁ\)b%ﬁ@wb‘bw&ﬂjﬁ}wﬁw
.(Y)M‘JML}GA‘;_:};Jﬁ‘@upéhTwhq(Mu)oj)ﬁJJ.ULSC_J\.O)LA.;))LIKA

Gz s il Olsas il58l s oo il sl |y uilid 5 Slas S anw s 5 iy 5 ulo s

AR}



Oy Kot g (g il s 1yl

SladUls il sl didor lad s ol 5 a5 53 O35 %0 o A8 Joa 055,55 255
YY) Wil o lode S S 5 e 5 (5 loes il

AU aoss S dleat w3 035,50 5 ol Jled 6 sls 0L (V) s s ody 5 Shes
é)l_:.zida_;c.lp)w‘)ﬁ%ﬁ@)i{ S Ses S g o i Sl dls s Sae 1y (gols pae
0> o sh s Shas S 5 cp i (7 Jaie) el s as S Ll s ol o
eSS T Jles 5 LS 53 S S VEAYNY L 05550 S 53 0 S SN0 e 3008
LS i e i (Y Ja) MT@JQ)UQ):cJ;M\"‘\//\Vl{Qj)J;ﬁJ s s
oo Jlag Sl a5 L adl L s Sae JialS else 5l S adas IS 4l slas Iy e
sl a0 ol 53 QLS ST 5 50 03 5 sladils (u50l o oonitos LU a3 IS al> o s
C]G}l_z@\bbﬂwﬁ_)\im&ﬁlsé\sw\w}a.“b&omb‘)}j\gTJ}f«S@&;.&m
Glsele 3 i Ol 5 ot @upuziuj ol el dady Gl olS as IS e s (sl
G B OlalS oS das e 0Lid Slidss (VY 510) il Csllas s yol 5o (Y00l) S do
il sy il 5 (b aslsl 558 515l s, amOlir 5 Ll g 355 daojls Laseds aliul
palie L 055 50 Ay oo e (V) b pe S 5 Sas L) cpl SO L 5 edd ool s Shas
.w\w\;k;ﬁatsbjjﬁ,;)ﬂw&gbmjdzib;lp)mﬁ(ﬁjlstH

I 55 ao

S Blas S SRl e (a3 S 5 sl e 3 (Sl 5 ol 0L e
il Ao Gl s i S e JS e s (S (55 s S ok oS AS
e 6 05, 35S VL pslie 3 8 il JralS ctday bl s Slas s il
LS 5 esdle (LSs 3 p SAS V0 Fo sles 5 il 5d ol olS 4S5 oS Slosax
2S5 M AS 5 (oS Do ga 0 VL S s s S LS

&l
1. Abbas Zadeh, B. 2005. Nitrogen different levels effect and application methods

on amount of essential oil in Melissa officinalis L. M.Sc. Thesis, Islamic Azad
University, Karaj Branch. 127p. (In Persian)

"y



IR0 (V) prd s (815 LS g @y puid

2.

Ali ZadehSohrabi, A., Sharifi Ashorabadi, A.H., Shrani Rad, A.R.,ValadAbadi,
H., Abadi Farahani, A., and Abas Zadeh, B. 2007. Effect of methods and levels
of nitrogen on essential oil yield in summer savory. Iran. J. Med. Arom. Plants.
23(3): 416- 431. (In Persian)

Ardakani, M.R., Abbas Zadeh, B., SharifiAshorabadi, A., Labaschi, M., and
Paknajad, F. 2007. Study of water deficient on quality and quantity of Melissa
officinalis L. Iran. J. Med. Arom. Plants. 23(2): 251- 261. (In Persian)
Arganosa, G.C., Sosulski, F.W., and Slikard, A.E. 1998. Effect of nitrogen
levels and harvesting management on quality of oil in Calendula officinalis
Indian. Perfum. J. 33(3): 182- 195.

Azizi, A., Yan, F., and Honermeier, B. 2009. Herbage yield, essential oil
content and composition of three oregano (Origanum vulgare L.) populations as
affected by soil moisture regimes and nitrogen supply. Ind. Crop. Prod. 29:
554-561.

Babai, K.,Amini Dehagi, M. Modares-Sanavi, S.A.M., and Jabbari, R. 2010.
Effect of water stress on morphological characteristics, content of proline and
thymol in thyme. Iran. J. Med. Arom. Plants. 26 (2): 251- 239. (In Persian)
Baher, Z.F., Mirza, M., Ghorbani, M., and Rezaii, M.B. 2002. The influence of
water stress on plant height, herbal and essential oil yield and composition in
Saturejahortensis (L.). Flavour Frag. J. 17: 275- 277.

Bredemeier, C. 2005. Laser-induced chlorophyll fluorescence sensing as a tool
for site specific nitrogen fertilizer evaluation under controlled environmental
and field conditions in wheat and maize. Ph.D. Thesis. Technical University,
Munich.

Dastmalchi, K., Dorman, H.G., Kosar, M., and Hiltunen, R. 2007. Chemical
composition and in vitro antioxidant evaluation of a water soluble Moldavian
balm (Dracocephalum moldavica L.) extract. Food. Sci. Tech. 40: 239-248.

10.Domokos, J., Peredi, J., and Halasz-Zelnik, K. 1994. Characterization of seed

oils of Dragon head (Dracocephalum moldavica) and catnip (Nepetacataria var.
citriodora Balb.). Ind. Crop. Prod. 3: 91-94.

11.Dordas, C.A., and Sioulas, C. 2008. Safflower vyield, chlorophyll content,

photosynthesis, and water use efficiency response to nitrogen fertilization under
rainfed conditions. Ind. Crop. Prod. 27: 75- 85.

12.Farzaneh, A., Ghani, A., and Azizi, M. 2010. The effect of water stress on

morphological characteristic and essential oil content of improved sweet basil
(Ocimum basilicum L.). J. Plant. Prod. 17(1): 103-111.

13.Hasani, E. Omid-Beygi, R., and Heydari-Sharifabad, H. 2003. Evaluation some

of drought resistance indices in basil. J. Agric. Sci. Nat Res. 10(4): 65-74. (In
Persian)

Yy



Oy Kot g (g il s 1yl

14.Hasani, A. 2007. Effect of water stress on growth, yield and essential oil content
Dracocephalum moldavica L. Iran. J. Med. Arom. Plants. 22(3): 251-261. (In
Persian)

15.Heydari, M., and Jahantigi, H. 2013. Effects of water stress and nitrogen
fertilizer on yield and yield components, essential oil and herbal Thymoquinone
of Nigella sativa L. Environ. Stress Crop Sci. 5(1): 33-40.

16.Hsiao, T.C. 1973. Plant responses to water stress. Annual Review of Plant
Physiology. 24: 519-570.

17.Lal, P., Chhipa, B.R., and Kumar, A. 1993. Salt Affected Soil and Crop
Production: A Modern Synthesis. Agro Botanical Publishers, India. 375p

18.Lebaschi, M.H., and Sharifi-Ashoorabadi, A. 2004. Growth indices some of the
medicinal plants in different drought stress conditions. Iran. J. Med. Arom.
Plants. 20(3): 261-249. (In Persian)

19.Mardaninejad, S.H., Khalatbarin, B., Sadat, Y.A., Moradshahi, A., and
Vazirpoor, M. 2001. Effect of ammonium nitrate on shoot and essential oil
content in lavender. National Conference on Medicinal Plants, Tehran. 24-26
January. P: 57-59. (In Persian)

20.Munne, S., and Alegre, L. 1999. Role of dew on the recovery of water stressed
Melissa officinalis (L.). J. Plant. Physiol. 154(5): 759-766.

21.Nasrabadi, B., Omid Baygi, R., and Sfidkon F. 2007. Effect of sowing time on
biological growth yield and essential oil content in dragonhead (Dracocephalum
moldavica L.). Iran. J. Med. Arom. Plants. 23(3): 307-314. (In Persian)

22.Safi Khani, F. 2006. Study of physiological resistance on drought stress in
Dracocephalum moldavica L. Ph.D. Thesis, Shahid Chamran University Ahvaz.
114pp. (In Persian)

23.Salehi, A. 2012. Effect of bio-fertilizers, vermicompost and zeolite on the yield
and quality of German chamomile in order to achieve a sustainable agricultural
system. Thesis Submitted for the Degree of Philosophy (Ph.D.) in Agronomy
Department of Agronomy Faculty of Agriculture Tarbiat Modares University,
Tehran. (In Persian)

24.Sarker, B.C., Hara, M., and Uemura, M. 2005. Proline synthesis, physiological
responses and biomass yield of eggplants during and after repetitive soil
moisture stress. Sci. Hortic. 103: 387-402.

25.Sarmadniya, G.H. 1993. The importance of environmental stress in agriculture.
Key papers in the First Congress of Agronomy and Plant Breeding, Karaj, Iran.
5-7 September. Pp: 157-169. (In Persian)

26.Sterenson, F.C., Jonnsron, A.M., Beckie, H.J., Brandt, S.A., and Townley-
Smith, L. 1998. Cattle manure as a nutrient source of barley and oil seed crops
in zero and conventional tillage systems. Can. J. Plant Sci. 78: 409-416.

g3



IR0 (V) prd s (815 LS g @y puid

27.Tajuddin, A., Yaseen, M., Sharma, S., Saproo, M.L., and Husain, A. 1995.
Effects of fertilizer application on the flowering pattern of Rosa damascena.
Curr. Res. Med. Arom. Plant. 17: 173-176.

28.Tan, W., and Hogan, G.D. 1997. Physiological and morphological responses to
nitrogen limitation in jack pine seedlings: Potential implications for drought
tolerance. New. Forest. J. 14: 19- 31.

29.Yousefzadeh, S., Modarres-Sanavy, S.A.M., Sefidkon, F., Asgarzadeh, A., and
Ghalavand, A. 2011. Effects of different harvest time on essential oil content
and composition of dragonhead (Dracocephalum moldavica L.). Iran. J. Med.
Arom. Plants. 26(4): 561-573. (In Persian)

VYo






