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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.

L ar AUy b s ls U5 Jedg s 355555 ANthocyaniny/ sl s|
S.O.V. e @byl o plail azaly,
df. Chl. a Chl.b Total Chl. Carotenoid Shoot Radicle
| Sl . o
Salicyli(;wcid (A) i 1 0.012105 0.028981 0.080041 0.000301"™% 0.67 0.119
Cd concentration (B) 3 0.151291 0.041228 0.221310 0.007592 0.530437 0.146381
Interaction (Axﬁ) 4 3 0.000136">. 0.004217 0.005765™  0.001585 0.011315™%  0.001448"*
E3 . ol l
Error el ol 16 0.0016228 0.00036 0.002195 0.0001551  0.0140208  0.0014625
CV. ol cue - 5.28 5.53 419 59 5.75 10.63
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**k *
‘

*, ** gnd *** | 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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salicylic acid sl ol s
Chl. a Chl. b Total Chl. Shoot Radicle
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SA application
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s et B 7 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’stest.
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Table 3. Mean comparison of cadmium levels on anthocyanin and physiological parameter s of maize shoot.

peeolS w S e AdSelS bl S dls asesg)ls Anthocyanin S e
Cd concentrations wlso plul Axads,
(mM) Chl.a Chl.b  Total Chl.  Carotenoid Shoot Radicle

0 0.636° 0.4322 1.081° 0.165° 1.736° 0.55
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°

D35 008G b (g ls st MO (Lol rbans 0 SSIS 503 T elialy alie B > S JBlas (ol sla o Silee
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 parametersin maize seedlings.

s a0 shoot / lse plu! radicle/ a>a,,
SOw. <5 vpa R o7 Sox ool
df. Proline Phenol Proline Phenol
ol Sebedle g a1ga5™ 936250 18113477 1.302004 885735 1678353
Salicylic acid (A)
el SBE g a0t 2980387 643028 3.602237° 230153 4.01421°
Cd concentration (B)
MBS o 13748 624708 22146047 00630597  3.602778"  1.40201°"
Interaction (AxB)
Error Hlslelsl g 00086164 1882208  0.0499875 00121125 22.397083  0.0171791
CV. sl cu,e - 5.4 6.5 2.56 5.83 9.93 347

* ok kk K

ool ls e WS 3929 pac onias LA LS g e/ oV g o /o) o[-0 mhaw ;o ()l e eaias lid oS N 5
* **% and *** gignificant at 0.05, 0.01 and 0.001 probability level respectively, and n.s. no significant.
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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’stest.
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Fig. 3. Effect of application (Black bars) and no application (Gray bars) of salicylic acid on MDA (&) and phenolic
compounds (b) of Maize root of seedlings in different CdCl, concentrations. Means with same letters are not

significantly different at a = 0.050n based of Duncan’stest.
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Table 5. Mean comparison of salicylic acid levels on physiological parameter s of maize seedlings.
Radicle

| b gl Shoot len plal axddy,
sdlicylic acid MDA o SESLSS ypp Con S
Proline Phenol Proline Phenol
“_‘"““‘_ Skl 225 agd 72,05 9.575° 1.654° 53.708% 4612
SA application
| Slewdlo iy
el S SR 0% 1950 60.46° 7.838" 2.12° 41,558 293"

SA non-application

35,1 K085 b (5)lo sme S 1D (g Lol s 43 S5Is fyge] bl alie By G JBlas gl sla Sl
Means with at least one similar |etter, are not significant different (p<0.05) based on Duncan’ stest.
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Table 6. Mean comparison of Cadmium levels on physiological parameter s of maize seedlings.
Radicle

s Shoot TS flml.' : : ' bm) : “
Cd Levels (MM) MDA olon ok 2l MDA o5 o 2S5
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° 9.0913° 2.781° 60.06° 4.81%

R0 b 5l sme ST (5 kel pedas 58 5SS GgasT lul p alie o 5 JBlas (sl slaSilee

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

sl S5 (sla ISl sbml golie o et ) 87 gt
2 Gk opl 5l adlg e 5 (Michalak, 2006) 05 o
ales e glay) Ko Sl3l gl 31 als

e st alal) 2lse plail g azac, MDA ls
g 515, Y = 1.0611x + 0.066 alayl, s R°=0.97 |,
Sode abal) 5o lse pll g azady; S SLS 5 ol
y = 0.8593x = 3.7092 al., y R®=0.98 | s
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Table 7. Analysis of variance of mor phological parametersin maize seedlings.

a0 - E Jsb SES G Jsb
e azadle Sy azady, azady,
Oy e df Plumule dry Plumule L eaf Radicle dry Radicle
SO.V. weight length weight length
. ."*‘“" ‘M I 1 026523037 13.6504"  0.05529600°  47.6016
Salicylic acid (A)
“*’“_L; B s 062418049 1228777 934777 0.07599072°"  74.26222"
Cd concentration (B)
. Hee S s 000310304% 16383 0451527 0.00073"° 0.309166™
Interaction (AxB)
. Rl e 000231775 034125 06848667  0.00072692  0.3091667
CV. lpsicuye - 6.14 6.25 10.48 3.70

FRE KK X

ol Sl pre BB 8925 pac oaias HLid LS. g fe N g ofe) oD maw o gl pmeeams i S
* ** 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 levelson mor phological parameter s of maize seedlings.

Shoot s el Radicle azady,
Sl Sl sl SiS (459 azails Job Sp sk SES ()59 axado, Job
Sdlicylic acid Dry weight Plumule stem  Leaf length dry weight Radicle length
el Sebeedlo o8 ggoe 5.56° 13.98° 0.305° 16.41%
SA application
| Slewdlo iy
Sl St S5 48 0.679 4.91° 12.48° 0.209 13.59

SA non-application

35,050,508 b (5,18 e S 1D (g Lol gl 43 S5Is yge] bl alie By G JBlas gl sla Sl
Means with at least one similar letter, are not significant different (p<0.05) based on Duncan’stest.
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Table 9. Mean comparison of Cadmium levels on mor phological parameters of maize seedlings.

Shoot e plal Redicle Az,
O N ¢ )] azadle Job SpJsb SS9 arady, Jsb
Cd Levels (mM) Dry weight Plumule stem Leaf length dry weight Radicle length
0 1.153° 6.93° 17.83? 0.42 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 0.425° 3.51¢ 8.51¢ 0.138° 11.26°

55,5080 b 6l cme M1 (g Lol grans 40 (Sils g0l (bl p ailie By S JBlas syl (sla o Sileo
Means with at least one similar |etter, are not significant different (p<0.05) based on Duncan’ stest.
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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’stest.
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