uﬁ) @j.c > 3 GL_.}AAO%-\SJE

Fnvironmental Stresses in Crop Sciences

M 17T Ol ) o3l 0 slod cuidd M
Ay Ay 0od-oY-

.
. ] .
U;u(j'( s

http://dx.doi.org/10.22077/escs.2017.68.1017

&b 53 (Origanum majorana) dleesS  wesm) o (2918 obs™ &3 jod g9 1 Dl axtliae

(S il Tyl g 93 (89 ps W

" gosld gy T 2o cynl T gt (0553 ¢ iy lB A 5o
Ol embs o (8 50 2 olils o srnds mlie g (53,5l 0aSiiils ¢ SLel 0,5 )l ol IS gemmisls N
OB o oKl ¢ sxds milie g (55,0LiS 0aSiails ( SLEL 05,8 Lokiul Y
ol ol8iils ((g5,9laS oaSlisls «lils PMlol g el 09,5« Lobiul ¥
OB e ol8isls (e milie g (65,5LiS 0aSiiils ( SLel 09,5 (e F

QB/FIYS by Gyl QB YINF il yo fu b

RN

(S S bl 53 59y peis @ (Origanum majoranad) Gieasiye 9,0 oS (K jglged ASTly (ow)yp jeliosy
0,5 ol o8 50 0 oiils Jlidios ailadS (0 \YAY Jlw 50 1S5 Y L Solai Sots Tob B 4o b y9x5 & ygoas i loj]
95 095 Bl dakne (£ Cudyb Ve 9 VB Be Jole S Cugh)) (Siid (fdF ko zabw Jolds Glalojl slaygis
w00 b Sl plod p (§)loSxe I (Sl i 45 olo HLAS willg 428 @l .o (e )0 1 9 )« lacdilé)
Jilite 51l ails 510 xo 51 3YGLS 1 35T 98 Judg oS 1yt o (g S0 31051 olivo plod 43 (595 395 oy g Aisls uiliul
Cud BTV Jolro (5 Jlosl 09 o Sire il woy0 3 rilemsgidl f3ae (S5 D @ Judg IS olime p (SiS ST 5 59,
Jaloe w3 dgii )5 (lime (Il e ge (2155 Cad B 100 (S a5 oy w55 S 9D @ Judg 5 Sl crge (55
e bl Jalxe 9 JS 3D Jdg S (ylime 38l crge 595 o3 50 dw Clile (LBl Jolone 33,8 SYBLS 0 5T g crilomwgi]
Pl alos ()5 Cad BN er g VO (I bl pd 50 00,5 (il auo 0 9 Jelowo 03 Glime ul 8l g0 3 69 5138 50 S
SYGL @31 a3l ol 30 Wiz o uilusl 9030 3 Grailonngil (lmo D @ Judg 15 (im0 l33) g0 (595 5130 30 S
CrlomgisT a9 )18 Judg S Fiwgas s l331 Gy 31 (59 crmly CALE b (bl Jolmo Lol <8555 1,8 595 sla e il cox

Ay (SS T Bl g 53 obS (il (G by S e Azt yS 9 (9353 p0 ol Jeax i lpdl cely Jolono 03

395 Bl Jglone ist,15 LS o815 b b e il i(sebalS slosly

Wl 18 ame sl (o 3 o)lsen LS

O 2!, 9 (Kafi and Mahdavi Damghani, 2000)
o, las caiSogaze Jelge (p et 3l SO ol SguaS
Wi oo S s )Munns, 2002 el el olalS
P elorbsn g Sjele s « Sojeledige ks el
(Hasani and 545 o)l ol alex sl alize LS
oleSy Ses ws byls o Omidbaigi, 2002)
735 Jed9 )l Gl 5 g p e alear ) OlalST oleed

doddio

Origanum _ole oU L Aoy o5yl olS hex e
olbslis ool 51 Hg)ls LS majorana L.
Azl B, g ses olS pl .ol (Labiatae)
- oo 2t gl aloz 5l Galiee ol 58 ) 5 o0 il ke
S99 1 g0l grive g (solaiBl Coenl 5l Jhemi e 09
ol oty axlis )T Sleys olym bl 5les 5l s oos:
(Baatour et al., 2011)

. fabdollahi@hormozgan.ac.ir : sy xS coy . dlaue (25,8 1555wl 005,15



VYAP Glawsy Ve ol ely5 pole jo o slo s

bF-

ok a4 g b il oo 5 bl o elin 4y 05
rolie 3l 59, paie WS S8 Gl o is Jood 3
Foadsi g oumb 08, sl &S ol (555,80 SraceS
&3y % 5k (Alloway, 2004) ol (55,50 215 lolS
Misra, 1992) S39dg s Jolpe 5 a0, lp
55SBS g oaiS Jlad plgreas 5l el oud 818
ool Sin S alozl oS Sl Slapsl Sy
RNA 5 lojlisins dajblicd oJISIT dajlss,aems
SeilS g5 ool daaid daetis p e galie 53 Lol oy
Se olpedr ST s g olS Fwsid danyx
QUi 5l (B S oo B slal 0By S e (y90 90
Sl g oy Cadlone 35k 5l (59, 18 45 waditas
5l ol ¥ gams plo 5 ofil slo 00, pl o olae
wlad Cunled Lai> o Jslopygye 2lal slazsly
ol (25 e olyen 4 58 cnl ogdlay 095 o0 a5l
LS Ois  olgieds | bsamotnaSTugn o]
Rion and Alloway, ) aas oo JSi5 of;1 sla JG0l,
(2004

T Cizma g lnl 5o ez pe 4355 90 0y o92gly
ol Dglite STy 5 olS al Su30eS Lo b 5 Ssslsen
Olpl 2 Sl ez by (Sas s lulpd 4 a9l
LA 4 g9l GllS STy b akal, o Sl oldlas
ool ) il sl St 25 Ll )0 (g3, aic b
@9l oL Sl d el (owyp solien hagh
Ll 0 59y pate 35 4 S Aoy (oo e
o plowl (Sas s

o sogy 9 Sl
50l SelS )l B 5 oy g0t gy (ol
sldle (b Slibes oBlalejl o S o 1,5 Y L
o551 0 el 50 ,m olKils jo VTAE 5 VTAY
Joles S cosb )] (Sas 55 s s Jalds il
Cab s TN e e g (lamsgte Li5) VO (il i) 10
V yio) mhaw 4w g (Khalid, 2006) [( 25 o90) 2155
&S (Zintrac®) Sl b gy 995 Gl o ¥
-V slezsil dlais MA abannl b S5 yonde Jolxe &)g0
PR ) Al gy vy Ve sl g ol Bl ax e
SB oee)] bt Lolul 5 55, 355 lacdalé o5 (ZnO
Malakouti et ) s, |G 055 sloaog g (V Jgo)

Rezai and) LLS 5 ols, asl ail ol
o5 1 sw,y o Ghorbanli, 2012; Alloway, 2004)
9 ,0L (29,10 ol (rwsid sleo S, Gl p Sl
L S asls bl (Dracocephalum moldavica L.)
Aboe ol b ga Log S fade Sas g sl
d.:yl) @.5)“) ol.:f L aS Cewl oulls L)"’)‘Jf Oy o
Ol 0geS il38l L &S (Matricaria chamomilla L.)
S a8eg)5 Jlade Blie yo (Jy el Jdo)lS (e
(Khalid, 2006) uJi> (Arazmjo, 2010) 55 5 e 03433l
Jold plou; €55 90 59, p (St 5 Sl adllas b
L as sls olas O. americanum ¢ Ocimum basilicum
lsn Al s Jsle slaos clal 25 mhaw il
5 SEhe b GRIPl o gee jsbay 4T 9
L og5 wlii>s ,o Safikhani et al., 2007)) Ko
Cob b ao s Ve g e Fe Sas 2 sl Lo
Oty 45 W85 asel 5nlyol a9l oS o sl
B3 55y sely5 by T+ et b bogye Jslons i3
39005 3| w,, L Ghorbanli et al., 2010)) ), K 4
ailsolas olS p SiygSol apnl b )] 1Sy 5 O
Jele sloasd Jlade a5 wisls Las (Nigella sativa L.)
ol o wp oleS i luls cou VB a5l s
s> Moo Pl el Sdib pgags ma g penSy
Wi, g 2leS G5 8b iyl e (Hasani, 2006)
sl @)l ol bl Gl g o Shee
L oas acsls Wbl (Dracocephalum moldavica)
- e M bl aoys Sl Sl T luie talS
Qo Sy s g bl 092y caliee sl lows Lo (510
Lyls o (Sas oole 0,5 oo id Lo +/Y0) uslal
el Cews a LY cugb,

shre lodisS 050 jo a5 alndS Cladow bl )
Oliae Ol i a5 098 0 (6 S Aol iz el oallplxl
£ 4 kS g Sglite jlowy (S 25 asl s o il
aS 39 o Lol iz [ )l Sy 15 550 45
bl ey obS 2STg o 1) (gagen sl 285 (LS dgis
o5kl o 8IS el aSgsbay o)l i
5 odbo0g38l Hhase LS 51 S o Guilel Gl Sis
Sho (R (Fp 0 g B g (Fr 2
(Ghanidehkordi et al., 2011)



2 od Jlade g ab Ay ylegidy il WggS [l
ooliinl b i 5 41 353955,15 5 JS 89,57 b L8515 @
(Arnon, 1949) w05l ¥ 5V (¥ ) sladdoles

Chla=(\\’/\‘(§A;;y)—(\‘/\H A;fv) [\]
Chlb:(v\/a‘XA;fv)-(a/\‘ A;;r) [Y]
Chl a+b = (Y/\ O X A;;r) + (\/\/V\ A;y—v) [Y‘]

C=(0 -+ Asv. -V/AYcnia - AO/* Ycnn)/VAA [¥]

sime iy 4 C g Chlath Chib Chla o] o a5
A g ailoe 93555)5 5 ath ggeme b @ Ldg)l5
abg o slogaedsb )0 bojlac lawgi Cia Glie 5o 2
nn]

bl 29TV Jgilil 5l ooliiul by Jsloes slaoid ol5ee
Mihalovic et al., ) o (5,503l S5 ga) gusdunsl g,
8L 5l a8 oY Jslore sloaid ioww gl (1997
e a5 LoV el i s Ve e beplail S
sl 18 T 55 (5 g5 Sl o e
Vs 3 ok, Sl shee ¥ e 4 laiges g, Jsbons
ol 4 Lale G jsalgmnpnl 2l oo 0 570 i 2 Lo
ool b1 sanlcawsas 8,5 Jolome K5 oy .oy 5 a8l
g oxlsS gl FAD zoaJsbo ;5 flegidy Sl oliws S
oobel g oslaslbinl gome l eolaiul b aiged wid yolie
Ol pizmen 0l Qb3 S s 5 oS e
5 S gy bl Jgilie 5l eolitul b il gis]
Sobie (pdy b s (Ghanati et al., 2010) ), Sen
slopll 51 Sy 52 5l 8 1Y oilinsssl Glomis sl
5 Jstie Jolt) sanmd st il ¥ 5 oS lon
o 9 0dmle Lo (V4 AT S 4 SO0 ISl
30 590 VY e e O gods g 420 VO Do 4 Juols o)lac
Do dy (S Blo Sl (219 Jobore 0 i il aids
00+ zgesl iz Glree g 0l ools J18 (S0 50 b
dlne (sln ol owileS jlegid Sl ol b yiegil
FYees Mem! ogels coye 5l oumbwgn] cldale
Cows 45 A=bec bl 5 uiliwssl clale o eslicl
b oYY bgels cuyo & ol Jlaie A Gl jo a8 wal
Ol Clle C g o ile sy SosS (50
sl S 5059 05 2 Jgegl w2

5l ey ez Mol jeds jskie pl sly (al., 2005
SoladS o 530 YO slawy ol ags leaol Ao L oS L
Yo el iecnle 10 alas i L Kol sl
s Sl 65, 25 5 SIS 39 ol a5, sboay (2006
Wb oo oolainl HlalS @5 1S lgieds 4 Gloals i 4
Sl p,856kS FIT S o 4 e 000 5 aiee
S (A OF Jolee SB 5 S s ggeme)
S 5l lnlals S ol aisy ) e oadbdags CSleSS
Moy 5 0 eSts S Sl g anle «el; S LS,
ol S0y Al 5 oly5 byl o 50 (T s sk,
Jshe ol&iws 5l eolawl b) oy 8 9 V4 Joleo ol g @
ot () <L Abzar Tosseh Sahand® oo Lz
OIS o 50 clls 4 pladl da lalS o S oobel 5 o
Al asls b lals 5l elaS o 5ls jo 0 YO slaws .ays S
0330, S5 al> o iz by ledie (ol G 5l e g
Ao bl 6 IS5 g ¥ oIS 5o 215 po colesys
ol (gl lado 4 Lo lalS dadsgy o S Ve G A
slosless Jlosl ay pladl cany 4y alyo ol 5l g Wiy S
Se e 0 ol als jslae cpl 6l e S i
9 9023)5 ()9 ceslie 69315 Lo A el j0 g oyl
odbaid S 5 50 s el p )kl @l Syge 5o
Lol kS 4 oaddulxe S a5 Lis,ge ol ol
Jioel £, 31 ot 35, Y 355 53y 355 (ol Jolone 1y 5
Sygo 39y 00 Jolsd jo (palS 51 J8) ai e ¥ g i
A0 yse o2 o ez Se Al e 0 0 a5 O g0 28 S
Al ools laylals a
Sgdnd Slae (B slre mega 5l 59, 00
Oy 3 Oilemgisl (Jslone sloaid (Jeds)lS o150 aiilo
Lbé.vy w‘éf 9 KW ‘5)-50)‘\.\." )YL,LT p.a);‘ &.A.»JL'B
A>ye 0bL 5o bl xSl g gl Fl jslaien
LS‘LD%.&-{’) polae O Sy b Pl?u‘ Je5 G&:.A.lf
b ooliiwl (Arnon, 1949) g5l by, 5l (g ywgd
b oz osle JI 50 036 S )5 0 /0 (g, ol Bl
Jol> ojlac 050 )T oale w0 A gl o e Ve
PRSI R AR

o e an Jlade oy Jolore 1ol eols (1,8 asds

590 b 5e il oiws jo aado Ve gl



VYAP Glawsy Ve ol ely5 pole jo o slo s

oFyY

P Y skiie ool 25 plosl gl olSius Luwst 5
e b 09y yaisee Slowl Sl ey 508 (55 S aiged
odiligr sl ¥ i a4y jouiglS oSows 1o jo g o
ol oz Cand bl g bl a0l
oo (2)5) (LS aigad (39 4 (il ko) selcusey
.(Charles and Simon, 1990) w5

o= Vgl el iS5 6 pSejlul e
5 b iy SIS e Gl (il sl 5T
az,0 PO loo [0 5 gl jo cele VY Goe 4 baiged
S SURESU NSAIEZER RO SNEITE JEE
o 1) 2 b Jims gl 5l eslisial b luls o
RCIPIR ASRY

Wi SAS (5 bl sl p & b 5l codw]cawsay wledsl
5 48,518 oSl annlie 5 Guibly i 9550 )
i 10 (5,le] gl ;0 LSD (5051 325k 5l oy Silis

5 a5nST0T Gl 2alS bl s VB coled tomis
(Dazy etal., 2008) ¢85 & 50 sl Y+ zg0 sk
B Sl ke, 3l ol (il len ) 25Ty Ll
FelosSen Voo g Vgadoo VO aifSIol Yae Lo
(iSly bsliue ay aifenST0T 0533 b oy oozl ojlas
Yo oo o 43}:.»51;.)1 Cd> o el g g, yiaSTy
Fasidy Sl oo b asl Y¥e zyasb o adl
adslbes 5l osliztal b w357 Clled (6 5ol o (5 550l

RENBCPY

1000X 205l 470 g0 Jsbo 1 553 i ko
39/4

CAT(U/g 'Fw)=
[6]

2y a8l LS _aalS al e o uilsl gl il g

SB rbonisy5d B Sy ) Je>
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Table 2. Results of analysis of variance of marjoram medicinal plant physiological response to the fertilizer zinc in

drought conditions.

Mean squares Ol po (ko
ax o a Lsé b s : P . .7
Olyed gila 015 Chfgsf | Chﬁmf I JSTulﬁt%l}lS S o]
e o) orophy orophy ota Carotenoid Anthocyanin
S.0.vV df la b chlorophyll
LS SE 33.8 45.36™ 156.77" 14.13" 0.000015"
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) - $9) %95 2 11.31m™ 14.06" 46.10" 451" 0.000034™
Zinc fertilizer (2)
iy WSS ATy 32.99" 31287 12251 1987 0.000030"
X
Ls
18 4.69 3.78 14.17 0.93 0.0000033
Error
(1) Ol g g g6 9.31 16.28 10.69 12.93 12.14
CV (%)
alol.Y Jous
Table 2. Continued
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Zinc fertilizer (2)
69995 XSS A 0000039 12,597 3.65" 0.18"
DxZ
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Error
(D) &l o 0 21.02 2281 7.44 218
CV (%)
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ns, * and **: Non-significant and significant at the 5% and 1% levels of probability respectively.
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Table 3. Compare Average main effect of drought and fertilizer zinc on the physiological response medicinal

plants marjoram.
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Drought stress (%FC) 75% 6.82b 0.0086b 11.47b
50% 8.81a 0.010a 14.51a
S90S Zng 7.94 a 0.0070b 11.08a
Zinc fertilizer Zn, 6.65b 0.0097a 12.68a
Zn, 7.8a 0.0080b 10.47a
LSD ,lude 0.95 0.0014 2.57
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Means followed by the same letters in each column are not significantly different at 5% level, according to LSD Test.
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Fertilizer zinc (Zn 0: No spraying, Zn 1: spray one in a thousand, Zn2: spray three thousand zinc).
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Means followed by the same letters in each column are not significantly different at 5% level, according to LSD Test.
(395 )8 5> s (S slme Zn2 i o0 S (L Jolowe Znl ¢ (2L Jslne pae ZN0) (55, 555 Lo
Fertilizer zinc (Zn 0: No spraying, Zn 1: spray one in a thousand, Zn2: spray three thousand zinc).

Ja.....:g.uo u,u...s 9 O“"" uj..b L:.al).w )\) O odwlie )ld ;hbo
Pl Sis o35 il el 3, Sl sbue SKos
Sy il gy Gl ol aals b anglie 5 e
L 9y obdeome S5 sba 09 o sae 55, Ll )0
09kl o1y ol plail iz 59 5150 0 S cdale
Olee & o 20t b aslie 53 Lawgie (25 5 (25
Sl CcudlgS (59, e 0 ¥ cdale as a0 YA/ VYR
Lylos o vels b awslae o Sz 59 b sxe (iol3dl
plisl Sas 039 by bl (ol 09 (Sds s
O piSes e a4 (GlalS 0 2,5 VEIFY) len
VoIAY) (2 yieS g S92 50 S (Bb Jsloxe g awgie
5 dad G led 4 S gy (OIS 0 e S
ol (F Jgaz) canls 3l g9, )l 50 S Lob Jelore
o loss 5t cos YBIS oyl oz a8 ol ylas gl
Gk 3l 6y omb cdale b ob Jgloe Lol 28,55 1,8 5,
Jslome i 5 (il gl adgis S o Judg IS timgn ol 381
Az g yhesi e olS Jeod Lialidl el (F Jso)
A Sas s byl o olS ol gady ald s
g g0 obS Al ) S0 o8 o o5 slacale jo (g9, yaie
s ezl ol wd, wloasls Ll le bl
ol G g oo 1) (59, 8 cdale b olge plail Sas

Sl hanzme Sla i (e 5l (Ko (SiS S
b ollS Soigle b 5 plerdsn Slogas Wlg oo oS
(El- oS sgama 1) ol gad g oy Coledyo g ools s
i s 50 B,k 5l Tayeb and Ahmed, 2010)
5 O OS5 g HieaST S sladisS gon el
(Songetal.,, ssi o LS ;o golonST i asis o
Sl ooy ylas wladss 2008; Parida and Das, 2005)
ozl ST T b (o503 Jlib b LS oS
IR Ll ool s e oo Fly i 4 VBB o 3
ol b ablie cgm oSt sl byl codles
iz bl s Jase gl i )l 256 gl
(Dat et al., 2000; Smirnoff, 1998; ccul sais )15
Prasad, 2003)

d/}.b,o/w'/gw.& 9
Al 2lew plail iz (459 il )y 4528 ol @ azgi b
9 Ui 89, 095 9 i blie Sl g (g9, 095 (i Lo
2 Slgenl> Juie 959, 995 blite il g Sligeml> Jto
D05 Jlo e SiS (yig g ey S il maw
G5 Bl 1 eSile aglie gl ol 5 Jsa2)
Sl b jlad G (2lep plail SLiS (35 p g3, 985 s



Sl a1y ane (ol oS @lge (3 0 5009 paiasa ol
5 <8, (Munns, 1993) uiS o oz o Slee oS
oS a5 Waged o135 (Refaat and Saleh, 1997) #lo
Sedes ol 5o ombel Ol Rl G (S22
Zehtab Salmasi et) l,Sas 5 cwlods Ol pion
Qo il o o] a5 a8 ai,S 515 qal., 2001
-ad e slrosd (515005 g0 gl QLS 55 il
S 5 il 50 S e als ST s Guilul 6
5 Ol OBLS 5o (ilul St gexd sl (o lyeas
el 00,53 glias

32 5 dw ol Jslre onsl Jasay Sliios wlul 5
Gl g bagie (A5 9 (A (e Ll 2B )3 (59, 095
0,8 bl auli8l Coge doad s byl yo g il
(Grejtovsky, 2006) ,Ken 5 Swgi S sloingy
Beev e olial) g5, S 5,15 a5 ols oLis winls s,
2 eSO Ole B (@ SokS 2 S e VO
oo Slo i 5 g ilul 0 Shee il el p S ok
Ngy orl 69y et polie o Ll gl o uilul 2] 50
D9 s rgias

Sisded sy &5 ob ol Gl @l
IR (Sas 25 b s lalS i wsle Gagas e
WlS Jd9,)lS" oliee 51 25 Gl b oS (s poboas 025 (oo
SYBE @3l 5 adsig )l (Jalme a8 Glie J5 09d o0
Ll 4 0LS (65l o5 E9i90 (] 45 iy on I3
s S5y S R b gl 0ed e Cgeme 25
S el (Sas i s o e o S cdile
Ol g3 wme WS ey e Siddssd o S
S8 )13 (95 lales 3l o VB il Sl
Fwger Gl Bk 5l 69, mly cdale b il sl Ll
Ol el oo 08 g uiliangiil a9 S Jodg IS
Ol 5 6y Ll dguge a0 5 (b o oLS Joo

S 5 Ll 53 oS ol bl ol

Baatour, O., Kaddour, R., Mahmoudi, H.,
Tarchoun, I, Bettaieb I., Nasri, N., Mrah, S.,

2 Iy Sye gey90 Sy Glgeds ST Fisgn )0 51
Sz oole 0,8les p 5y, Cuke LU 0lo Cad oS
e T3 S S T3 i 4 ] S
5 S 92)S Sy Jomlpand codlad alidl (J8s 5
P e ged RalS eSS oland o jeke,
2 Ad g Oigr i @l Gl s el slacdl,
Ravi et al., 2008; Zare ) ail (g9, jaie ,ga>

Dehabadi and Asrar, 2009; Sperdouli and
.(Moustakas, 2012; Song et al., 2015

ol ws 0
shal STV Jguz) Laosls (b ly 4520 Jooor oolol 5
ool o0 Gl 2 (59, 355 9 25 e 19 59, 955
Ll rd 30 69, 008 b o gime 00,0 0 Jloixl s 5o
G550 olel wops Slisd g s s b
ey So alale 0 )5 A e Ll pd o Lol el
alie )3 bl do s o gime (a8l 2l (55, sl
N2 o ¥ Jolxe (LB Jglxe 5 (55, 015 pas Ll L
VIEY) Guill (e (s S g ysbas 005 (s,
=y bbb aoyo Ve glol iSen Lo 4 by
Olie (iS5 S35y 955 Ll 0 o AL sl b
Gl JuiSen p @ bgse (1-/FY)
SF Jg92) 050 (55, 955 550 50 4w AL Jsle b ol
ol oy ol el 55, YL zshe Ko Sk
Kol S5 o (Suis i falyd )0 (hod e
LS o Lulel e g Jo5is Loges (Panka, 1978)
~GF S hsbar wliee GBI S ase Ll o
3 eobal Oliee p (SaS 15 Sl A 9 39290 sla
L ddoen el Oglain g0gu> U alizee LS sloaisS

Cud, b ds s Ve

Gl W05 bl a1 ol o5,
Gymgid Olge Gyt okS ol la i s STz
tlaz | 6 o] (510008 o alais LS 5 algs o |, 055
59,8 ales (a8 DleS 5 g il GeelS (dg
aalol sl p3¥ Ll Wilgsy &5 wiS' o0 US98 5 595593
Sy LS 5 ol S walp | Luld ol s 05 Sl

&Ll
Hamdaoui, G., Lachaal, M., Marzouk, B.,
2011. Salt effects on Origanum majorana



VYAP Glawsy Ve ol ely5 pole jo o slo s

fatty acids and essential oils composition.
Journal of the Science of Food and
Agriculture. 10, 1002-4495.

Bahreininejad, B., Razmjoo, J., Mirza, M., 2013.
Influence of drought stress on morpho-
physiological traits in Thymus daenensis.
International Journal of Plant Production.
7(1), 151-166.

Bohnert, K.H., Nelson, D. E., Jensen, R.G., 1995.
Adaptations to environment stresses. The
Plant and Cell. 7, 1099-1111.

Cakmak, I., 2000. Possible roles of zinc in
protecting plant cells from damage by reactive
oxygen species. New Phytologist 146, 185-
205.

Candan, N., Tarhan, L., 2003. Changes in
chlorophyll-carotenoid contents, antioxidant
enzyme activities and lipid peroxidation levels
in Zn-stressed Mentha pulegium. Turkish
Journal of Chemistry. 27, 21-30.

Charles, D.J., Simon, J. E., 1990. Comparison of
extraction methods for the rapid determination
of essential oil content and composition of
basil. Journal of the American Society for
Horticultural Science. 115(3), 458-462.

Choudhury, R.P., Kumar, A., Gary, A. N., 2006.
Analysis of Indian mint (Mentha spicata) for
essential, trace and toxic elements and its
antioxidant behavior, pharmaceutical and
biochemical analysis. Journal of
Pharmaceutical and Biomedical Analysis.
41(3), 825-32.

Dat, J., Vandenabeele, S., Vranova, E., Van
Montagu, M., Inze, D., Van Breusegem, F.,
2000. Dual action of the active oxygen species
during plant stress responses. Cellular and
Molecular Life Sciences. 57, 779-795.

Dazy, M., Jung, V., Ferard, J., Masfaraud, J.,
2008. Ecological recovery of vegetation on a
coke-factory soil: Role of plant antioxidant
enzymes and possible implication in site
restoration. Chemosphere. 74, 57-63.

Delaney, A.J., Hu, C. A.A., Kishor, K.P.B,,
Verma, D.P.S., 1993. Cloning ornithine-
aminotransferase = c¢cDNA  from  Vigna
anconitifolia by trans-complementation in
Escherichia coil and regulation of proline
biosynthesis. Journal of Biological Chemistry.
268, 18673-18678.

El-Tayeb, M.A., Ahmed, N.L., 2010. Response
of wheat cultivars to drought and salicylic

OFA

acid.  American-Eurasian ~ Journal  of
Agronomy. 3(1), 01-07.

Ghanati, F., Bakhtiyarian, S., Abdolmaleki, P.,
2010. Effects of methyl jasmonate on the
secondary  metabolites of  Calendula
officinalis L. Biotechnology (Tarbiat Modares
University). 1(1), 20-30. [In Persian with

English Summary].

Ghani dehkordi, F., Ghasemi Pirbaloti, A.,
Hamidi, B., Malekpoor, F., 2011. Effect of
different level water and nitrogen on
morphological and physiological traits of
Matricaria aurea L. Journal of Herbal Drugs.
2,101 -111.

Ghorbanli, M. Bakhshi Khaniki, G, Salimi Elizei,
S., Hedayati, M., 2010. Effect of water deficit
and its interaction with ascorbate on proline,
soluble sugars, catalase and glutathione
peroxidase amounts in Nigella sativa L.
Iranian Journal of Medicinal and Aromatic
Plants. 26(4), 466-476. [In Persian with
English Summary].

Ghorbanli, M. Bakhshi Khaniki, G., Zakeri, A.,
2012. Investigation on the effects of drought
stress on antioxidant compounds of Linum
usitatissimum L. Iranian Journal of Medicinal
and Aromatic Plants. 27(4), 647-658. [In
Persian with English Summary].

Grejtovsky A, Markusova K., Eliasova, A., 2006.
The response of chamomile (Matricaria
chamomilla L.) plants to soil zinc supply.
Plant, Soil and Environment. 52, 1-7.

Hasani, A., 2006. Effects of water dificit stress on
growth, yield and essential oil content of
Dracocephalum moldavica. Iranian. Journal
of Medicinal and Aromatic Plants. 22(3), 256-
261. [In Persian with English Summary].

Hasani, A., Omidbaigi, R., 2002. The effect of
drought stress on morphological
characteristics, physiological metabolites
basil. Journal of Knowledge Agricultural.
12(3), 47-59. [In Persian with English
Summary].

Inze, D., Montagu, M. V., 2000. Oxidative stress
in plants. TJ International Ltd, Padstow,
Cornawall. Great Britain. 321 pp.

Jafarzadeh L., Omidi H., Bostani A.A., 2014. The
study of drought stress and bio fertilizer of
nitrogen on some biochemical traits of
Marigold medicinal plant (Calendula
officinalis L.). Journal of Plant Research
(Iranian Journal of Biology). 27 (2), 180-193.
[In Persian with English Summary].



Jiang, Y., Huang, N., 2001. Drought and heat
stress injury to two cool-season turfgrasses in
relation to antioxidant metabolism and lipid
peroxidation. Crop Science. 41, 436-442.

Kafi, M., Mahdavi Damghani, A., 2000.
Mechanisms  of  environmental  stress
Resistance in Plants. University of Ferdowsi
Mashhad Press. 472p. [In Persian]

Khalid, K.A., 2006. Influence of drought stress
on growth, essential oil, and chemical
composition of herbs (Ocimum sp.).
International Agrophysics. 20, 289-296.

Lotfi, M., Abbaszadeh, B., Mirza, M., 2014. The
effect of drought stress on morphology,
proline content and soluble carbohydrates of
tarragon (Artemisia dracunculus L.). Iranian
Journal of Medicinal and Aromatic Plants.
30(1), 19-29. [In Persian with English
Summary].

Malakouti, M. J., Moshiri, F., Ghaibi, M. N,,
Molavi, S., 2005. Optimum Levels of Some
Nutrients in Soils and Some Agronomic and
Horticultural Crops. Sana Publication. Tehran.
22p. [In Persian].

Mihalovic, N., Lazarevic, M., Dzeletoric, Z.,
Vuckoric, M., Durde, Vic. M., 1997.
Chlorophyllase activity in wheat (7riticum
aestivum L.) leaves during drought and its
dependence on the nitrogen ion from applied.
Plant Science. 129, 141- 146.

Misra, A. 1992. Effect of zinc stress in Japanese
mint as related to growth, photosynthesis,
chlorophyll content and secondary plant
products-the monoterpenes. Photosynthitica.
26, 2225-2234,

Movahhedi Dehnavi, M. 2004. Effect of foliar
application of micronutrients (zinc and
manganese) on the quantitative and qualitative
yield of different autumn safflower cultivars
under drought stress in Isfahan. PhD thesis.
Faculty of Agriculture, Tarbiat Modarres
University, Tehran. [In Persian with English
Summary].

Munns, R., 1993. Physiological process limiting
plant growth in saline soil: some dogmas and
hypotheses. Plant, Cell and Environment. 16,
15-24.

Munns, R. 2002. Comparative Physiology of Salt
and Drought stress. Plant Cell and
Environment. 25, 239-250.

Omidbaigi, R., 2005. Production and Processing
of Medicinal Plants. Astan Quds Publication,
Mashhad, Iran. 347p. [In Persian].

Pagter M., Bragato C., Brix, H., 2005. Tolerance
and physiological responses of Phragmites
australis to water deficit. Aquatic Botany. 81,
285-299.

Parida, A.K., Das, A.B., 2005. Salt tolerance and
salinity effects on plants: a review.
Ecotoxicology and Environmental Safety. 60,
324-349.

Prasad, T.K., 2003. Mechanisms of chilling-
induced oxidative stress injury and tolerance
in developing maize seedlings: changes in
antioxidant system, oxidation of proteins and
lipids, and protease activities. The Plant
Journal. 10, 1017-1026.

Penka, M., 1978. Influence of irrigation on the
contents of effective substances in officinal
plants. Acta Horticulture. 73,181-198.

Rassam, G. Dadkhah, A., Khoshnood Yazdi, A.,
2014. Evaluation of water deficit on
morphological and physiological traits of
hyssop (Hyssopus officinalis L.). Journal of
Agronomy Sciences. 5(10), 1-12.

Ravi, S., Channal, H. T., Hebsur, N. S., Patil, B.
N., Dharmatti, P. R., 2008. Effect of sulphur,
zinc and iron nutrition on growth, yield,
nutrient uptake and quality of safflower
(Carthamus tinctorius L). Karnataka Journal
of Agricultural Science. 32, 382-385.

Refaat, A. M., Saleh, M. M., 1997. The combined
effect of irrigation intervals and foliar
nutrition on sweet basil plants. Bulletin of
Faculty of Agriculture University of Cairo. 48,
515-527.

Rezai, H., Ghorbanli, M., 2012. Effect of drought
stress and its interaction with ascorbic acid on
the photosynthetic pigments in plant
Moldavian balm (Dracocephalum moldavica
L). Abstracts of the NCNPMP. National
Conference of Natural Products and Medicinal
Plants. Birjand, Iran. 27-28 September. [In
Persian].

Rion, B., Alloway, J., 2004. Fundamental
aspects of Zinc in soils and plants.
International Zinc Association Publisher,
Paris, France, 128 p.

Safikhani, F., Heydarye Sharifabadi, H., Syadat,
A., Sharifi ashorabadi, A., Syednedjad, M.,
Abbaszadeh, B., 2007. The effect of drought
on yield and morphologic characteristics of



YYAP by Ve al> o ely5 pole jo o sloias

Deracocephalum  moldavica L. Iranian
Journal of Medicinal and Aromatic Plants.
23(2), 183-194. [In Persian with English
Summary].

Said-Al Ahl H.A .H., Hussein M.S., 2010. Effect
of drought stress and potassium humate on the
productivity of oregano plant using saline and
fresh water irrigation. Ozean Journal of
Applied Sciences. 3,125-141.

Schutz, H., Fangmier, E., 2001. Growth and yield
responses of spring wheat (Triticum aestivum
L. cv. Minaret) to elevated CO2 and water
limitation. Environmental Pollution. 114,187-
194,

Smirnoff, N., 1998. Ascorbate biosynthesis and
function in photoprotection. Philosophical
Transactions of the Royal Society of London
Series B — Biological Sciences. 355, 1455—
1464.

Song, W.Y., Zhang, Z.B., Shao, H.B., Guo, X.L.,
Cao, H.X., Zhao, H.B., Fu, Z.Y ., and Hu, X.J.,
2008. Relationship between calcium decoding
elements and plant abiotic-stress resistance.
International Journal of Biological Sciences.
4(2), 116-125.

Song, C.Z., Liu, M.Y., Meng, J.F., Chi, M., Xi,
Z.M., Zhang, Z.W ., 2015, Promoting effect of
foliage sprayed zinc sulfate on accumulation
of sugar and phenolics in berries of Vitis
vinifera cv. Merlot growing on zinc deficient
soil. Molecules. 20, 2536-2554.

Sperdouli, I., Moustakas, M., 2012. Interaction of
proline, sugars, and anthocyanins during

oY

photosynthetic acclimation of Arabidopsis
thaliana to drought stress. Journal of Plant
Physiology. 169, 577-585.

Tahkorpi, M., 2010. Anthocyanins under drought
and droughtrelanted stresses in Bilberry
(Vaccinium  myrtillus  L.).  Academic
dissertation to be presented with the assent of
the Faculty of Science of the University of
Oulu.

Tewari, R.K., Kumar, P., Sharma, P.N., 2008.
Morphology and physiology of zinc-stressed
mulberry plants. Journal of Plant Nutrition and
Soil Science. 171, 286-294.

Zare Dehabadi, S., Asrar, Z., Mehrabani, M.,
2007. Effect of zinc on growth and some
physiological and biochemical parameters of
spearmint (Mentha spicata L.). Iranian Journal
of Biology. 20(3), 230-241. [In Persian with
English Summary].

Zare Dehabadi, S., Asrar, Z., 2009. Study on the
effects of zinc stress on induction of oxidative
stress and concentration of mineral element in
spearmint (Mentha spicata L.). Iranian Journal
of Biology. 22(2), 218-228. [In Persian with
English Summary].

Zehtab- Salmasi, S., Javanshir, A., Omidbaigi,
R., Alyari, H., Ghassemi-Golezani, K., 2001.
Effects of water supply and sowing date on
performance and essential oil production of
anise  (Pimpinella  anisum L). Acta
Agronomica Hungarica. 49, 75-81.



