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Table 1- Results of climatic properties of experimental location in 2012-2013
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Month Precipitation Minimum Maximum Relative Evaporation
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Sl
- 52.9 4.4 23 55 10
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Cﬁd)ﬁ-)s 31.4 16 31 55 69
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cigs)) 248 8 34 45 167
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s
Sl > 4 13 404 28 939
Jun
- 0 18.4 44.6 21 380
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Table 2- Analysis of variance (MS) of effects of salicylic and ascorbic acid on some of
properties of German chamomile in deficit of water

Ol s ain @olil az )y Jynll Sz 59 S Sas 59 Blo Sa 39
S.0.V. DF Capitol dry weight  Leaf dry weight Stem dry weight
A 2 4885.79" 1291.41" 5173.93"™
Replication
N 2 67725.71" 7579.58™ 37235.47"
Drought stress (D)
A sl 4 336.02 120.65 1450.60
Error stress
S Jle | wox wox ok
S 1 5383.16 3142.06 71030.85
Salicylic acid (S)
So 1 | ok ok ok
el 1 27959.18 17631.08 126862.35
Ascorbic acid (A)
DxS 2 1426.77™ 534.80" 104.41™
DxA 2 426.96" 703.78™ 1151.74"
SxA 1 77451 "™ 20.03"™ 2921.23"
DxAxS 2 212.08™ 699.24” 7550.28"
folojl slas
RS 18 2479.48 97.28 538.78
Error
O - 9.57 6.72 7.21
CV (%)

Doy S g iy Jleixl zakaw jo s pe BB g o cie BV 5429 pae o Sy sk g 3 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 3- Mean comparison of effects of salicylic and ascorbic acid on some of properties of
German chamomile in deficit of water

b los Jemls Sz o5 Al S35
Treatments Capitol dry weight Stem dry weight
) 331b 469 ¢
Growth
o = 287 ¢ 512 b
Stage of drought stress Reproductive
o 361a 580 a
Control
Brae pi8 301b 476 b
Sl lsol No application
Salicylic acid Srae 350 a 565 a
Application
] ae pi 291 b 461 b
KK SRV No application
Ascorbic acid d.fm. 362 a 580 a
Application
S soys g Jlil mhaw j0 LSD (yge5] (ol o oo S i By lyls gt o j0 a5 SlapSile
Al gyl g

Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).
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Table 4- Mean comparison of interaction Interactions of effects of salicylic and ascorbic
acid on some of properties of German chamomile in deficit of water

Stage of drought stress
‘—:1:‘)91‘”]"\':"“‘ Sl 29) <l O pas
Ascorbic acid Salicylic acid Growth Reproductive Control
. S et 99 e 94 e 151 ¢
B yae pac No application
No application Srae 131 d 106 167 be
Application
‘ Cyae pie 165 bc 1244 182 ab
S yae No application
Application Srae 183 ab 168 be 192a
Application
WS s ys g Jlil mhaw 50 LSD (yg05] (ol ol oo S i By lyls gt o, a5 Sl Sl

Al gyl g
Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).
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Table 5- Analysis of variance (MS) of effects of salicylic and ascorbic acid on some of
properties of German chamomile in deficit of water

Ol s 2o ©ol3l ax 0 S Ol o slgimme J5 Siz oole Cubls y el
S.0.V. DF RWC Total dry matter IH
(K o
e 2 106.75 ™ 23905.63 0.58"
Replication
S 2 343.37™ 246192.48" 0.65™
Drought stress (D)
o ks 4 105.50 3370.07 0.14
Error stress
Selsuallusiznd 1 1012.34" 156768.64" 513"
Salicylic acid (S)
1 ‘ *% *%
A 1 7.94™ 430558.39 5.54
Ascorbic acid (A)
DxS 2 58.15 ™ 3847.80™ 0.16™
Dx A 2 185.86 ™ 4311.21™ 0.78™
SxA 1 454,57 ™ 942.13™ 0.97™
DxAxXS 2 463.96 ™ 11117.19 ™ 0.83™
ralesl sl 18 170.94 37305 185
Error
el ] 17.98 6.17 23.26
CV (%)

Aoy S g iy Jleixl mslaw 50 ls e BB 5 o pe BB g2 pas oS Sy s g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 3- Mean comparison of effects of salicylic and ascorbic acid on some of properties of
German chamomile in deficit of water

L Lous S ol s slgiome Js S oole cosls p asls
Treatments RWC Total dry matter IH
i) 951 b
Growth
S5 e s 934 ¢
Stage of drought stress ~ Reproductive
o e 1152 a
Control
Sreefie 67.4b 923b 16.4 b
Sedlosnl No application
Salicylic acid Sree 78.01a 1085 a 206a
Application
i SreepeE 880 b 17b
Sy gSaw Tl No application
Ascorbic acid rae 1118 a 20a
Application

Ayl gyl gme AW ws o iy Jleix ] mhaw (o LSD (y5051 Lobeol o Wil oo S pie By Gy giw jo y0aT ol Sl
Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).

W) 5o Gk onl 3l s 08 oo polie iz Rl 4 pmie O JLalS a5 sl eads (3155
3% g « 5y mlhw 2alS b ol ks .(Hong-Bo Shao et al., 2008) wb o jiols s,
s 0l T o ol 4 (S5 b ablie (sl ol S als] a5 ior LS o5
Gals 4 e Loled 5 (el olS (srigd mhaw o] JUis 4 5 9sd s )98 iz gl Sy
adg) Jolpe b o G5 Jlasl b oS I3 pliime 90,5 oo ol 3,Skee 5 i osle 05
ails 5 Shos 55 2alS el T 3gaS o Wnged ekl L a5 1+ (55, sty Sl 5 Slos
.(Pook-pakdi et al., 1990) ais «ls ojlusl 5 ol ,o pls slaes « S oole adgs
SESe 0 Ve AD L S S oole (g it Sl dluannl Gaae jlad jo aS ol las gl
300,56k AYY L Seledl sl B ras sae jlag (o 50 IS Sis oole o oS g el caowy
ol el e 50 T G @ dily i Sebedlosnl ST Jgaz) 0b Jol> lSe
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o S isls 5 Syl aiile plocplio 5 il lanas] Jys8 L
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e es5iss oSt | cbilis 5 sty olKims p Sebloaul L6 Jeloay olyicss
S s 5 sljg; Culin (gitegid SlonS, JMis Sy, w3l Colld g
(Popova et al, 2009) csl sos oLl byl & calizes glaaalllas jo a5 casls  Slagns ol

2 eSS VA S Sz eole o it SiopsSnlacal Bpas jlad )0 ol gy 5
S 5o 5,56l AAL L Grae pae Jled jo 5 S S oole o eS g Sl Cewdds LS
30 olS Cuglie o YU cel Ko jeSwlawl a5 W )5 lo Glidse (F Jauz) del Cavoas
@t B GalS 0 plad gz 5 sk b bLS) Gayb 5l g 9500 55980 25 Rl
(Dolatabadian et al, 2008) s s oI ool caws 51l 0 lalS cuglia ol58l o
o Jleisl gl o sl (a3ls p SepsSulacnl 5 Slbcdlosel Gl iedilo p w3 Lo
Ol @l (O Jgaz) wxiblys e tnl p sylsiae b e plo Jy 002 oo aoyo
Cp eSS g del Candds a0 Yo IF cails pp il oy s Sidlosinl B pae jles [0 aS ol
i (F Jaaz) wl Jols ao 0 VAT L Sl dlonnu] G pas pae jled 0 50 clils y asls
p3Y e 5 ol digl sdug) sl als Rl del Sclacdloanl b 3G Jolxe s o0
s o ialEl ) csls y asls Cud 3 s g 00ges el 8 1) 2138 slge g Ol Lax el 6l
Taheri ) o,ls gl cme ;b il adls (59, » Selawdloanwl 45 ws,S (5,155 liae
Syae s 0 ol w,» 4o (and Fathi, 2016; Yazdanpanah et al., 2011
50 g caildp el cp e g del Cawdds doyo Ve cblo p el o i «SoeKwlou]
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Ao ol cddls y asli g dils o Slee )]
g Sebewdloanl (o i Pl as ol gl pwyp o) mls taigr jo aile slawy
Slosme b ptalojl slajless lie 51 g 1052 jlo gine a5 53 ails olass Sy oSl
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Table 7- Analysis of variance (MS) of effects of salicylic and ascorbic acid on some of
properties of German chamomile in deficit of water

I OO 3 WO solil ax o Wgr 4o Al sl alo e 59 als o,Slas
S.0.V. DF Number of grains/plant  Grain 1000 weight  Grain yield
ol 2 178737™ 0.01™ 106.75™
Replication
(SEE 2 3415126 0.01" 343.37™
Drought stress (D)
5 sk 4 223094 0.001 105.50
Error stress
bl 1 2267115™ 0.05™ 1012.34"
Salicylic acid (S)
St 1 2443305™ 0.05™ 7.04"
Ascorbic acid (A)
DxS 2 41364" 0.00" 58.15™
Dx A 2 64380" 0.01" 185.86™
SxA 1 196315™ 0.00"™ 454 57"
DxAxS 2 312616"™ 0.0™ 463.96
SHalesl sl 18 112250.16 0.002 1690.94
Error
el ] 1551 10.13 21.01
CV (%)

oy Sy gy Jleizl Zolas )0l pe BB g o cie BT 5429 pue o Sy s g 3 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 8- Mean comparison of effects of salicylic and ascorbic acid on number of grains per
plant of German chamomile in deficit of water

bl g ,o dilo slawy
Treatments Number of grains/plant
) 2166 b
Growth
o T = 1623 ¢
Stage of drought stress Reproductive
S e 2690 a
Control
A 1909 b
Sl No application
Salicylic acid Srae 2411 a
Application
} aa piF 1899 b
Sy g lagns! No application
Ascorbic acid Srae 2420 a
Application
S soys g Jlil mhaw j0 LSD (yge5] (ol o oo S i By lyls gt o j0 a5 SlapSile
Al gyl g

Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).

goae YV L agy jo als olows o yiion Scdwcdlonnnl Gras jlos jo a5 ol lis mls

Jeaz) ol Lol 0ae 144 L Solencdluonnl G ras sae jlogd ;o 58 digy jo dils slawd oy S
S il e ol alisdy Sellongl a5 el sas by laslas Lo (A
OlS 0wy sl el 5l (S SRl s Basb cnl Sl 5 eud piegid a8 0o 5 (eton
slaws Yoo oo +/0 cdale o Slwdluonwl 5,15 L (Yazdanpanah et al., 2011) s4i o
Al (2alS W Sl Iloanl mas s 4 wilgs oo ali8l ol cdl ioldl aigs yo alls
S Wyslie o5z 1y 6255 el Sebewdlonenl 2l Jslxe 51 Sissd sloais: iz en
Byas Hlod jo pol> ow, o (Svehlikova et al., 2003) sis (5 i ails slass sl
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Figure 1- The interaction of water stress and ascorbic acid on grain 100 weight of German
chamomile
(Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test)
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Table 9- Mean comparison of interaction Interactions of effects of salicylic and ascorbic
acid on grain yield of German chamomile in deficit of water

Stage of drought stress
Sy g8l Sl lisa sl 1)) sl S pae
Ascorbic acid Salicylic acid Growth Reproductive Control
' yac pi€ 95.5 f 176.3 cde 108.3 ef
B yas pae No application
No application Srae 165.9 def 246.8 abc 124.1 def
Application
‘ yac pi€ 190.2 bed 241.9 abc 111.9 ef
S yae No application
Application S 2255 d 26952 2233d

Application

S woys my Jhisl zhe 0 LSD a395) bl Wl ge Spie B Gl e ey S ol Sk

R S e

Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).
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Table 10- Analysis of variance (MS) of effects of salicylic and ascorbic acid on some of
properties of German chamomile in deficit of water

Ol o ©ol3l a0 5 ol ol o Slos Sis 5o Sles
S.0.V. DF Flower oil Oil yield Dry flower yield
<
ol 2 207.65" 14.89™ 4529.24"
Replication
(SEE 2 175.31™ 39.97™ 21746.07"
Drought stress (D)
o sl 4 7217 5.68 1201.11
Error stress
S Jle | *ox o ox
e 1 1741.92 162.19 40555.86
Salicylic acid (S)
S5l . . "
A 1 975.80 85.40 4352755
Ascorbic acid (A)
DxS 2 112.69"™ 5.54" 762.33"
DxA 2 248.34™ 17.97™ 2161.07™
SxA 1 209.26" 15.13™ 2004.37"™
DxAxS 2 753.80" 61.38™ 5713.53"™
RS 18 207.21 0.2502 1552.3
Error
TR e - 24.11 25.15 12.07
CV (%)
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ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 11- Mean comparison of interaction Interactions of effects of salicylic and ascorbic
acid on flower essential oil of German chamomile in deficit of water

Stage of drought stress
Syl Sl lisa sl 1)) sl S pas
Ascorbic acid Salicylic acid Growth Reproductive Control
' Sy pas 40d 54.3 bed 424
B yas pae No application
No application S 49 cd 63 abcd 65.1 ad
Application
‘ Sy g 53.6 bed 58.1 abcd 68.6 abc
S yae No application
Application Srae 8lla 63.1 abed 78.6 ab
Application
S s ys g Jlil mhaw j0 LSD (yg05] (ol coiiib oo St By lyls gt o j0 a5 Sl Sl

A5l (g5l ge
Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).
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Table 8- Mean comparison of effects of salicylic and ascorbic acid on some of properties of
of German chamomile in deficit of water

Lo bl o Shes Ses 5 5 ,Slee
Treatments Oil yield Dry flower yield
gs'i“iﬁ)
Growth 337b
O Al e =l
Stage of drought stress Reproductive 299 ¢
Control 399 a
Sy pae 1.61b
Selecdlosa ! No application 309 b
Salicylic acid \.é-)..a.n- 2 492
Application 364 a
] Sree poe 1.59 b
K SRV No application 294 b
Ascorbic acid a.,m. 23932
Application 369 a
WS v ys g Jlil mhaw j0 LSD (yge5] (ol coiiib oo S i By lyls gt o j0 a5 Sl Sl
A5l gyl gae

Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).

wy


http://arpe.gonbad.ac.ir/article-1-311-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-10 ]

e 9 S59992 58551 Cloguad: p1 S ygSuslibnun] g Sbsumd bt 5

32 S YIP e a0 IS il i S pgSslansl Bpae jlos )0 ol (quyp 50
Gy 3 0,8 VO Glie 4y Bras pac jled 50 5 IS el (5565 g sl Canmdy g5 5%
2oy g J5 0,8ee Cio g0 5l aS 5 il o Sles w0 S 4 (Y Jgoz) sl Cawoa
U o Shes (53, 2 SaygSumlonnl a5 0,5 5135 (Gallie, 2013) JB o] oo cowss Luils]
os)l;5 (Leskovar et al., 2004) ) Saa 5 ,ls5cud Lawgi colive bl iz op o)l (5)ls sxe
S oo Sles 5 SjeSwlonnl 5 Silawdloanl (( Sas o5l iShs S5 o ,Slos
3 ol oy 53 (Ve Jgae) wiils S ol 6yl sime G b ele plo Jg gl e
S g sl Cavots S o £,5 kS YA Jlade 4y Sis I8 o Sloe o e (i pas lews
Joaz) ab Jol> LS 10 0,56l YA L il alo o j0 55 jles (o 50 S 5 o, Sles
VP Jaae L S 5 0 Sl (g yiniion Sl dliannl Gran jlad jo a5 ol olis @b (VY
SBrae pae Hlod 0 g0 Sad 5 oSlee pyieS g sl Cavoas S o p SelS
dwyee S (Y Jeuz) b Jolbs BSe 0 650l Ve e 4 SCladloanl
5 b bl (ol o T clad il 8o 5| A5 4 Caaglie (010 ial33l b Sbpmullognd
20,5 oo sl plail 0l ) Sgn 4 oo el (pl g WS o Jee

2 S ekS YPA (e 4 Sas 5 o Shas «Seo S lonl B pan sl 10 pol> cwyp o
S 0 p,56lS YAY L G pan poe jlesd [0 5 Sid I8 o,Shee (5008 g dal Cewddy LS
5 0gs ol el ls e oS 50 SujeSwlonnl (S ol (O Jgaz) sl Cansa
chale quzes ol 59>y OV SRV IR L gp'e Gl yo olS e slaaiss o Sglae
o sl ogllas il s plplo sl Sglite calie slaassS o 50 Sy 9wl sl e
Sl ot s B 55

gl g (S s ellacl St als @b 5l LAk el el B pae 45 w00 Slaia

9 gy Slao e > ge lal jo ol yo ol jige o al,d ol jo g gulanST pae ol il
5 aise 15 o Sl 5 05l gl a8 ala 51 JS L s o Slio St s 315 o0, (il
(ol il 50 awy e cpl yo i il IS g wils o Slee wilaiuly maw axly Cdas (o
Ol 381 48 Sl 009 gy ye yiin J5 0 Sloe 4y bl o Shoe Lol ccdl iol58l 5 bl dus o


http://arpe.gonbad.ac.ir/article-1-311-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-10 ]

AY Ul 9 5l eyl 0,lend iy 093 | (LS (59092 395 (62,215 Cliiod & b

w&s).v u.!‘ o 404‘).>L..t (w‘ 099y ;s..a)siwidm‘ 9 MLAM‘ )I oolaw! J..J\) L Jf Q)S.Lo.c
@ e Saojgawlowl g Selendlosgwl 51 solawl Lol o olwl 0 ,Sles alS @ omie S

Cunglin (Sl Jlone 45 Sgad ol lgiion @dly 53 i Guilal 3 Khae Gl3dl g (25 g i1 2alS
b oaxlge 10 Conl S S allianl glocasS @y a>gi b g ol ddhaio o Sis 35 4 |, ol

olS (pl adgi og golaidl 4y g walh ias Ol 5l aed BB o> B wilg ool (Sis s
Aled SoS didlaie ;o ggyle

&lw
Abdel-Wahed M.S.A., Amin A. A., El-.Rashad S.M. 2006. Physiological effect
of some bioregulators on vegetative growth, yield and chemical constituents
of yellow maize plants. World Journal of Agricultural Sciences, (2): 149-155.
Ahmad P., Jaleel C.A., Salem M.A., Nabi G., Sharma S. 2010. Roles of
enzymatic and nonenzymatic antioxidants in plants during abiotic stress.
Critical Reviews in Biotechnology, 30 (3):161-175.

Ahmadian A., Ghanbari A., Siahsar B., Haydari M., Ramroodi M., Mousavinik
S.M. 2011. Study of chamomile’s yield and its components under drought
stress and organic and inorganic fertilizers usage and their residue. Journal of
Microbiology and Antimicrobials, 3 (2): 23-28.

Amin A.A., Rashad EI-Sh., Fatma M., Gharib A.E. 2008. Changes in
morphological, physiological and reproductive characters of wheat plants as
affected by foliar application with salicylic acid and ascorbic acid. Australian
Journal of Basic and Applied Sciences, 2 (2): 252-261.

Bahamin S., Parsa,S., &oreishi,S. 2013. The examination of effects of growth
stimulating and salinity bacteria on the characteristics of Mentha spicata
leaves. International Journal of Agronomy and Plant Production, 4 (9), 2119-

2125.

Baher Nik G., Rezaei M.B., Ghorbanli D.L., Asgari F., Iraq D. 2005. Study of
essential quantitative and qualitative changes during drought stress. Journal
of Medicinal and Aromatic Plants of Iran, 20 (2): 23-37. (In Persian).

Baradaran firiozabadi M., Baradaran firiozabadi M., Parsaeian M., Gholami A.,
Najafi F. 2012. Effect of water deficit and foliar application of ascorbic acid
on yield and yield components of Nigella Sativa. Proceedings of the
12Congress of Crop Sciences, Islamic Azad University, Karaj, 16-14

September. (In Persian).

Behnamnia M., Kalantari Kh.M., Rezanejad F. 2009. Exogenous application of
brassinosteroid alleviates drought-induced oxidativestress in Lycopersicon
esculentum L. General and Applied Plant Physiology, 35: 22-34.

Y4


http://arpe.gonbad.ac.ir/article-1-311-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-10 ]

e 9 S59992 58551 Cloguad: p1 S ygSuslibnun] g Sbsumd bt 5

Das M. 2014. Chamomile: medicinal, biochemical, and agricultural aspects.
CRC Press.

Dolatabadian A., Sanavy S.A.M.M., Chashmi N.A. 2008. The effects of foliar
application of ascorbic acid (vitamin C) on antioxidant enzymes activities,
lipid peroxidation and proline accumulation of Canola (Brassica napus L.)
under conditions of salt stress. Journal of Agronomy and Crop Science, 194
(3): 206-213.

Drunasky N., Struve D.K. 2005. Quercus macrocarpa and Q. Prinus
physiological and morphological responses to drought stress on Coriandrum
sativum L. Urban Forestry and Urban Greening, 4 (1): 13-22.

El-Gabas N.M.M. 2006. Physiological studies on the effect of ascorbic acid and
micronutrients on sunflower plants grown under salinity stress. B.Sc. Thesis,
Faculty Science Al-Azhar University.

EL-Quesni F.E., Abd EL-Aziz N., Maga M.K. 2009. Some studies on the effect
of Ascorbic Acid and a-tocopherol on the growth and some chemical
composition of Hibiscus Rosa sinensis L. at Nurbaria Ozean. Journal of
Application Science, 2 (2):159-167.

EL-Tayeb M.A. 2005. Response of barley gains to the interactive effect of
salinity and salicylic acid. Plant Growth Regulator, 45: 215- 225.

Faroog M., Gogoi N., Barthakur S., Baroowa B., Bharadwaj N., Alghamdi S. S.,
Siddique K.H.M. 2016. Drought stress in grain legumes during reproduction
and grain filling. Journal of Agronomy and Crop Science, 203:81-102.

Fathi A Tari D.B. 2016. Effect of drought stress and its mechanism in plants.
International Journal of Life Sciences, 10 (1): 1-6.

Fayez K.A., Bazaid S.A., 2014. Improving drought and salinity tolerance in
barley by application of salicylic acid and potassium nitrate. Journal of the
Saudi Society of Agricultural Sciences, 13 (1): 45-55.

Gallie D.R. 2013. The role of L-ascorbic acid recycling in responding to
environmental stress and in promoting plant growth. Journal of experimental
botany, 64 (2): 433-443.

Gharib F.A.E. 2006. Effect of salicylic acid on the growth, metabolic activities
and oil content of basil and marjoram. International Journal of Agricultural
Science, 4: 485-492. (In Persian).

Grace M.H., Yousef G.G., Gustafson S.J., Truong V.D., Yencho G.C., Lila M.A.
2014. Phytochemical changes in phenolics, anthocyanins, ascorbic acid, and
carotenoids associated with sweet potato storage and impacts on bioactive

properties. Food chemistry, 145, 717-724.

Haiati P., Rowshan V. 2014. Effects of exogenous salicylic acid on growth
factors and quality and quantity of essential oil in Satureja hortensis L.


http://arpe.gonbad.ac.ir/article-1-311-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-10 ]

AY Ul 9 5l eyl 0,lend iy 093 | (LS (59092 395 (62,215 Cliiod & b

Iranian Journal of Medicinal and Aromatic Plants, 29 (4): 808-817. (In
Persian).

Hayat, Q., Hayat S., Irfan M., Ahmad A., 2010. Effect of exogenous salicylic
acid under changing environment: a review. Environmental and Experimental
Botany, 68 (1): 14-25.

Hecl J., Sustrikova A. 2006. Determination of heavy metals in chamomile flower
drug- an assurance of quality control. International Symposium on
Chamomile Research, Development and Production, Presov, Slovakia, 69 P.

Hong-Bo Shao Li-Ye Chu, Abdul Jaleel C- Manivannan, P., Panneer selvam R.,
Shao M.A. 2009. Understanding water deficit stress-induced changes in the
basic metabolism of higher plants-biotechnologically and sustainably
improving agriculture and the eco-environment in arid regions of the globe.
Critical Reviews in Biotechnology, 29: 131-151.

Hornok L., 1996. Essential oil of Matricaria chamomilla is affected by irrigation
regime and nitrogen in two cultivars. Journal of American Society of
Horticultural Science, 13: 169-175.

Hussain M., Faroog M., Malik M.A. 2008. Glycinebetaine and salicylic acid
application improves the plant water relations, water use efficiency and yield
of sunflower under different planting methods. In Proceedings of 14"

Australian Agronomy Conference, Adelaide, SA, Australia.
Jaberi H., Lotfi B., Feilinezhad A.R., Fathi A., KianErsi F., Abdollahi A. 2016.

Effects of salinity stress, salicylic acid and Pseudomonas on the physiological
characteristics and yield of seed beans (Phaseolus vulgaris). Advances in

Bioresearch, 7 (5): 27-31.
Karami Chame S., Khalil-Tahmasbi B., ShahMahmoodi P., Abdollahi A., Fathi

A., Seyed Mousavi S.J., Bahamin S. 2016. Effects of salinity stress, salicylic
acid and Pseudomonas on the physiological characteristics and yield of seed
beans (Phaseolus vulgaris). Scientia, 14 (2): 234-238.

Khan M.H., Singha K.L.B., Panda S.K. 2002. Changes in antioxidant levels in
Oryza sativa L. roots subjected to NaCl salinity stress. Journal of Acta
Physiology Plantarum, 24: 145-14.

Kumar S., Saxena S.N., Mistry J.G., Fougat R.S., Solanki R.K., Sharma R. 2015.
Understanding Cuminum cyminum: An important seed spice crop of arid and

semi-arid regions. International Journal of Seed Spices, 5 (2): 1-19.
Leskovar D., Bang H., Crosby K., Maness N., Franco A., Perkins-Veazie P.

2004. Lycopene, carbohydrates, ascorbic acid and yield components of
diploid and triploid watermelon cultivars are affected by deceit irrigation.

The Journal of Horticultural Science and Biotechnology, 79 (1): 75-81.

1A g


http://arpe.gonbad.ac.ir/article-1-311-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-10 ]

e 9 S59992 58551 Cloguad: p1 S ygSuslibnun] g Sbsumd bt 5

Mohammadkhani N., Heidari R. 2007. Effects of water stress on respiration,
photosynthetic pigments and water content in tow Maize cultivars. Pakistan

Journal of Biological Science, 10 (22): 4022-4028.

Nahed G.A., El-Aziz A., Fatma E.M., Farahat M.M. 2007. Response of
vegetative growth and some chemical constituents of Syngonium
podophyllum to foliar application of Thiamine, Ascorbic acid and Kinetin ot
Nurbaria. World Journal of Agriculture Science, 3 (3): 301-305.

Pook-pakdi A., Thira virojana K., Saeradee |., Chaikaew S. 1990. Response of
New soybean accession to water stress during reproductive phase. Kastsart
Journal Natural Sciences, 24: 378-387.

Popova L.P., Maslenkova L.T., Yordanova R.Y., Ivanova A.P., Krantev A.P.,
Szalai G., Janda T. 2009. Exogenous treatment with salicylic acid attenuates
cadmium toxicity in pea seedlings. Plant Physiology Biochemistry, 47: 224-
231.

Razmjoo KH. Heydarizadeh P., Sabzalian M.R. 2008. Effect of salinity and
drought stresses on growth parameters and essential oil content of Matricaria
chamomile. International Journal of Agriculture and Biology, 10 (4): 23-28.

Rowshan V., Khosh Khoi M., Javidnia K. 2010. Effects of salicylic acid on
guality and quantity of essential oil components in Salvia macrosiphon.
Journal of Biological and Environmental Science, 4 (11): 77-82.

Senaranta T., Touchell D., Bumm E., Dixon,K. 2002. Acetylaslicylic (aspirin)
and salicylic acid induce multiple stress tolerance in bean and tomato plants.
Plant Growth Regulation, 30: 157-161.

Senaratna T., Touchell D.H., Bunn E., Dixon K. 2000. Acetyl salicylic acid
(Aspirin) and salicylic acid induce multiple stress tolerance in bean and
tomato plants. Plant Growth Regulation, 30 (2): 161-157.

Svehlikova V., Bennett R., Mellon F., Needs P., Piacente S., Kroon P., Bao Y.
2003. Isolation, identification and stability of acylated derivatives of apigenin
7-O-glucoside from chamomile (Chamomilla recutita [L] Rauschert).
Phytochemistry, 65: 2323-2332.

Taheri Oshtrinani F., Fathi A. 2016. The impacts of mycorrhiza and phsphorus
along with the use of salicylic acid on maize seed yield. Journal of Crop
Ecophysiology, 10 (39): 657-668. (In Persian).

Yazdanpanah S., Baghizadeh A., Abbassi F. 2011. The interaction between
drought stress and salicylic and ascorbic acids on some biochemical
characteristics of Satureja hortensis. African Journal of Agricultural
Research, 6 (4): 798-807.


http://arpe.gonbad.ac.ir/article-1-311-fa.html
http://www.tcpdf.org

