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Environmental Stresses in Crop Sciences
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Table 1. Analysis of variance of anthocyanin and photosynthesis pigments of maize seedlings.
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* ** and *** significant at 0.05, 0.01 and 0.001 probability level respectively, and n.s. no significant.
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Table 2. Mean comparison of salicylic acid levels on anthocyanin and photosynthesis pigments of maize

seedlings.
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SA application
I Sl s
T Swe ot 0 g4 0.308" 1.06° 1.89° 0.29°

SA non-application
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Means with at least one similar letter, are not significant different (p<0.05) based on Duncan’s test.
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Fig. 1. Effect of application (Black bars) and no application (Gray bars) of salicylic acid on chlorophyll b (a) and
carotenoid (b) of Maize seedlings in different CdCl, concentrations. Means with same letters are not significantly

different at a = 0.05 on based of Duncan’s test.
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Table 3. Mean comparison of cadmium levels on anthocyanin and physiological parameters of maize shoot.
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0.05 0.977° 0.394° 1.387° 0.23° 2.383° 0.4°
0.1 0.788" 0.274° 1.074° 0.246° 2.223° 0.28¢
0.2 0.649¢ 0.271¢ 0.93° 0.202¢ 1.888° 0.19¢

5, K080 b (g5l sime S TD (g ylel o 45 5SSl fygel bl alie By G JBlas gl sla o Sile
Means with at least one similar letter, are not significant different (p<0.05) based on Duncan’s test.
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Table 4. Analysis of variance of physiological parameters in maize seedlings.
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Fig. 2. Effect of application (Black bars) and no application (Gray bars) of salicylic acid on MDA (a) and phenolic
compounds (b) of Maize seedlings in different CdCl, concentrations. Means with same letters are not significantly

different at a = 0.050n based of Duncan’s test.
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Fig. 3. Effect of application (Black bars) and no application (Gray bars) of salicylic acid on MDA (a) and phenolic
compounds (b) of Maize root of seedlings in different CdCl, concentrations. Means with same letters are not

significantly different at a = 0.05on based of Duncan’s test.
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Table 5. Mean comparison of salicylic acid levels on physiological parameters of maize seedlings.

Shoot lsn plal Radicle Azxdi,,
Sl Sl s R e elss
Salicylic acid MDA Ol o Sl 5 MDA Ol o Sl
Proline Phenol Proline Phenol
el Skl ggor 70 050 9.575° 1654 53.708° 461°
SA application
| Sodlewdlo s
Tl S SR 0 1950 6046 7.838" 2.12° 41.558" 2.93

SA non-application

A5l 508G b (5o e BB (g kel mhans j0 SSls yae3T el aslie By S JBlas sl slanSilee
Means with at least one similar letter, are not significant different (p<0.05) based on Duncan’s test.
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Table 6. Mean comparison of Cadmium levels on physiological parameters of maize seedlings.

Shoot oo plal Radicle azdly,
eolS ol . LS 5 elS
Cd Levels (mM) MDA O*J’?* ol MDA o:ng kb oles s
Proline Phenol Proline Phenol
0 0.901¢ 42.58¢ 7.498¢ 0.981¢ 24.61¢ 2.88¢
0.05 1.425° 71.45° 8.321° 1.591¢ 38.6° 3.43¢
0.1 2.021° 95.08% 9.095° 2.193° 67.25% 3.95°
0.2 2.516° 57.73° 9.913% 2.781° 60.06° 4.81°

5,00 b 5 s sime B0 (5T arbans 5 S5l (05T oll py ailie G K JBlas sl (slaeiles

Means with at least one similar letter, are not significant different (p<0.05) based on Duncan’s test

sl ST (sla ISl sbml golie o et 51 o8 gt
5 Gk ol )l asles e 9 Michalak, 2006) 54 o
e 2 slay) S S5l g S tals

e b abl; glsa plail 5 azats, MDA (Ls
g iy = LO611X + 0.066 alal, s R*=0.97 L,
Sude abal) 5o lse plail g azass, (b SlS 5 ol
y = 0.8593x - 3.7092 akl, y R*=0.98 L L
6o oslle Ol o Bl 4 axg b oad esalie
5 lsp Al 5o meesls gaz b (8 LS 5 5wl
Pl eoolS” Glie (S laabaly 4 (g o0 e
iz gy a8 ialejl )0 0y g azaty, 5 e
a5 wiz it glaplal )3 medlS 5 e @e
50 peedlS pezd G e dlaly conl aisle,, LS
G o pasz g Lagl i 4ty g 2lse el
15 meedlS ke il iyl ol elal s el o0
s L az ady) weeolS ke b cenlite sls ol
b 4 oler plasl 4 ST Aigl 8yl 5l peenls Jlas!
(Sekara et al., 2005) ol oLS 3

1 . .
. superoxide-driven Fenton

il 55 &5 pleazels o Ld oloS s gl

g oy Clls 18wl Sl jla iy Cod
Sl Sedondlos Lo G 5l eoliinl a5 (g,5b
oeedlS QIS /Y cdale o ol 5l eolatul sae 4 Cas
Ol & o A ]y azads) 5 lse el LS DleS 5
D-Ys Y US5) ol Laaldl aoys T/ 0 5 amys YANY
Sl Sl 556 o L8 S8 5 e 2
Dong et al., ) sl oo (5158 55 L5 po e oS yo
Axdiy, g9 olep plail L8 SluS 5 ol JBlas> (2010
3 Sl S dles 51 ool pae ylyd 4y by se
4 boye o1 Gl i § peedlS I jho clale
WVee oo /¥ cdale jo ol SClowdls 0,5 Lo
S ol Jds 4 (b g Y SL) 0g eeeslS IS
5 el QLS jo (i Slas 5 5l aes anl Soleecdl
Ll (LS (So5els s sloanl )8 medas )0 (5590 (i
siali8l nlsls (Mohammadi et al., 2009) oS
oad 7,5 L olaS o) (o 0 ) b oleS s
Juiyd 0,5 O Gk 5l 1) ool slegn sy, |
Ol denST g STy B85 Sl (nl pogdle g 05,5



~~~~~~~~~~~ 5998890 5 (Siels b Sleosas i apnl el Jlows i Sl en 5 gund )55

5l ¢ (Tatar and Gevrek, 2008) sl o cbla>
Moo g polie 08 O Ol 0seS @by sk
SrSole i ol ol ol sl IS,

.(Balestrasse et al., 2005) sl oo

@0 soazals Sjglgdsg0 wlao
axady) Job g S (59 (S p Job Al S
axaile Jsb xS 18 eole ol st cou s
5 595l g hlite 51,5t cou eole @Il 5 edle
Y Jgaz) cusls 1,8

ol 2 olel Sl Jels laosls (5 Sike anlie
L oawlae [0 ol Sladle 057 a5 cusls oledl
S (39 o, YYIEY iolidl T o )18 poe Ll
538 o, YVFY (S Job (goue,0 V- /VY axdils
& o yazans, Jsb sao,0 VWA 5 azas,, Sis
il 5 azaia, Jsb Gl Ssilo (A Jsaz) ctls
5 Sl Silewcdle ol PH oS 055 o0 00l Jloz>]
Lad Osisn slagmy 00,8 Jb b ailioe ol o8 il
9 IR W 6).0.“:‘ )LW.B 9 (5““3& 0‘9.4 s_;J.?- L)M.:|).9| g0
Looler il iulidl (g5le ool g juwgm olie el
a)l%o UM Sy 90 LSM| pH ‘d)l.w oole w‘;ﬁ‘
el Job (lBl g ok ob) sl a9 oud
.(Mohammadi et al., 2009) 55 5 o

SRl b s azaiy; 5 2l Pl nlsn ol

odlS 0 IS Calises slacilé g el Sl osle
Sebodlo ool J1 wyp o0 (F Jgo2) 285 13
celb Jlows i ol 08 a5 o F asie aul
O sleazalS a5 gl plal o Gdsn Sl
YWY sl Scewcdls 055 a5 55k 4 090 o0
30 o, YYIPY g olep alasl jo pdgy (ialidl ws o
2y @ g2 ol s |, azasy,
OLES 5 Sedsn Ol 2 peedlS 9IS it slacdale
2 azada; g 2l el 0 el Gl n s &S 0l

Ol Oliee (nyeS g peedlS IS Voo (oo -/ cilale
Al cle gl s ode ol (eels) jio cdalé o
Olie RIP L Jooz) b azany, 5 2lee el
Haghighi et ) salS" o puools cdale 2ol8l b gy
Ly ¢ (Balestrasse et al., 2005) Lgw «al., 2010
o o,l55 5 (Zengin and Munzuroglu, 2005)
O Veo o oV 5l eedls w5 cdale polidl el
axain; )09 2ler pladl o g n (e Yoe (s Y
sy jals vy VPN 5 soys YATA s a )
Ol L plejen (IS amd S plsie 4 (P Jgaz)
ooy il Hlangsrd SluS S (S pole cbil
s walss (o 50 55 1y e n Rl g 4l Al
@ odsp 59 e 3l (Singh and Malik, 2011)
selieaST s 50 1y Jsb slid (g pomsl s alausls

)0 o azmalS 50 o (6 5 o3Il S 3glgd o Wlo (Llaypo (1aSilo) il ylg 42325 Y Jgur
Table 7. Analysis of variance of morphological parameters in maize seedlings.

a0 SiS (59 Jsb Jsb S 039 Jsb
e azaile azadle Sy azady, azady,
Sy g Jf Plumule dry Plumule Leaf Radicle dry Radicle
S.0.V. weight stem length weight length
, f*"“" ,J”“”J" = 0265230377 2.535" 13.6504  0.05529600°"°  47.6016 "
Salicylic acid (A)
“*-*"fw S 0624180497 12287777 930777 0.07599972° 74262227
Cd concentration (B)
a5 :.l *
, Fe= Al 0003103047 1.6383° 0451527 0.00073™  0.309166™
Interaction (AxB)
sulesT oLl
. Rl e 0.00231775 0.34125  0.6848667  0.00072692  0.3091667
ITOor
CV. sl cuye - 6.14 11.16 6.25 10.48 3.70

el ls goe OS] 5929 pac oaies LIS MLS. g /o0 ) g ofo ) /oD maw ;o (gle Jme oaes Ll i Ay

ECTT

9

*

* ** and *** significant at 0.05, 0.01 and 0.001 probability level respectively, and n.s. no significant.
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Table 8. Mean comparison of salicylic acid levels on morphological parameters of maize seedlings.

Shoot

EPEIARY Radicle Az,

Sl Sl Zolans S 539

azails Jsb

Sy Job S 58 azais; Job

Salicylic acid Dry weight Plumule stem  Leaf length dry weight Radicle length
I Sl s
M T o 0.889° 5.56" 13.98* 0.305* 16.41°
SA application
| Sl 5
Sl Sl 905 38 0.679" 4.91° 12.48° 0.209° 13.59°

SA non-application

A5l 5085 b (5,0 e BT (g kel mlans j0 SSls yae3T el aslie By S JBlas sl slanSilee
Means with at least one similar letter, are not significant different (p<0.05) based on Duncan’s test.
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Table 9. Mean comparison of Cadmium levels on morphological parameters of maize seedlings.

Shoot oo plail Radicle Axads
O N ¢ )] azails Jsb SpJsb SS9 arady, Jsb
Cd Levels (mM) Dry weight Plumule stem Leaf length dry weight Radicle length
0 1.153% 6.93% 17.83% 0.4° 19.43%
0.05 0.932° 5.63° 14.55° 0.283° 15.93°
0.1 0.625¢ 4.85° 12.03¢ 0.206° 13.36°
0.2 0.4259 3.51¢ 8.51¢ 0.138¢ 11.26°

A3l K085 b (5o ire BSTTD (gkel mhans jo 4SSl aesl by aslie By S JBlas gl slacynSile
Means with at least one similar letter, are not significant different (p<0.05) based on Duncan’s test.
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Fig. 4. Effect of application (Black bars) and no application (Gray bars) of salicylic acid on plumule
length of Maize in different CdCl, concentrations. Means with same letters are not significantly

different at a = 0.05 based on Duncan’s test.
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