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Table 2. Mean comparison for the effect of Ni treatment in the presence of salicylic acid and sodium nitroprusside treatments on Ni content and fresh and dry weight of roots
and shoots in spring canola seedling cv. PF

Ni SA  SNP Root fresh weight Root dry weight  Shoot fresh weight  Shoot dry weight Root Ni content Shoot Ni content
(mM) (mM) (mM) (g.plant™) (mg.plant™) (g.plant™) :sm._u_m_:._v (mg. g” dry weight)  (mg. g dry weight)
0 0 0 0378 +0.02° 27.47+0.78° 329+043" 235.40 + 3.85 ° 0.007 € 0.002 ¢

0 0.2 0 0392+ 0.03 ° 28.40+0.73° 3.60+032° 269.70 +5.22 ® 0.007 ¢ 0.002 ¢

0 0 0.2 0.448 + 0.01 * 31.93+0.91 323+ 046" 229.17+3.07° 0.007 ¢ 0.002 ¢

0 02 02 0.468 + 0.02° 32.88+0.86 " 3.40+0.41° 264.78 £ 4.03 0.006 © 0.002 ¢

0.5 0 0 0.158 £ 0.01 © 10.05 + 0.4 ¢ 1.58+0.17¢ 11272+3.11° 15.12+0.68° 3294031 °
0.5 02 0 0229+0.007¢  1422+036° 2.50 0.08 ™ 159.12 + 4.49 ¢ 16.45 + 0.67 % 2.04+037"
0.5 0 0.2 0.239 + 0.006 4 14.75 + 0.37 9 2.16+0.08 ¢ 143.90 +3.76 © 15.91+0.50 ® 2.60+023°
0.5 0.2 0.2 0.291+0.010¢ 18.30+0.59 ¢ 2824016 191.28 + 4.03 ¢ 16.74 +0.83 1.76 £ 0.16 ©

s e OLA3 70 Jlaz-d b3 1y Lagles fw s cme il O g2 salie s Uiy s 3kl glhs 3 - Kola dsesls
Wl 221 Blew e 13 o e A 3 Al 2 J S el

Data are means + standard error. Different letters in each column indicate significant difference between treatments at 5% of probability level.
Ni: Nickel, SA: Salicylic acid, SNP: Sodium nitroprusside
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Table 3. Analysis of variance for the effect of Ni treatment in the presence of salicylic acid and sodium nitroprusside
treatments on the measured nutrient elements in spring canola seedlings cv. PF

Mean Squares

Root M Shoot Mg  RootK Shoot K Root P Shoot P RootN  Shoot N
S.0.V. D.F. contentg content content content content content content content
Ni 1 15,717 1.77™ 886.25" 3126.9" 121.18" 3268 445117  5.831™
SA 1 17.22" 2091 82.71" 685.46 2.065" 4365 1412 4067
NO 1 1.07™ 3575 27.47" 27451 1.977" 11.90" 4826  12.83"
NixSA 1 1.13™ 20.13" 2.72" 1162.07"  0.009™ 442" 2.863°  29.11"
Nix NO 1 2.31 19.02" 31.38" 258.78" 3.868" 0.616™ 6.205"  14.48"
SAx NO 1 0.28™ 0.561" 7.66™ 2.63" 0.086™ 0.101™ 1.750™ 1.01m™
Nix SAxNO 1 3.861 0.326™ 12.80" 4.65™ 1.04 0.585™ 8.146" 4.413™
Error 24 0.556 0.683 2.27 451 0.235 0.179 1.697 1.402

1Y 570 ezl s 53 I3 sixe 5 5la me b oSS 4 e 5 % IS
ns, * and **: non significant and significant at the 5% and 1% of probability levels, respectively.
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Table 4. Mean comparison for the effect of Ni treatment in the presence of salicylic acid and sodium
nitroprusside treatments on P and N content of roots and shoots in spring canola seedling cv. PF

Root P content

Ni SA SNP Shoot P content Root N content Shoot N content
(mMM) (mM) (mM) (mg.g™dryweight) (mg.g™ dryweight) (mg.g* dry weight) (mg. g™ dry weight)

0 0 0 927+ 0262 7.18+030° 1987+ 0.39° 17.75+0.32°

0 0.2 0 857+0.31" 7.02+020° 18.74+0.28°¢ 16.99 + 0.44 ™

0 0 0.2 9.38+0.262 852+0.242 1882+ 0.38° 16.57 + 0.59

0 0.2 0.2 8.84+032%® 868+ 0.23° 1959+ 0.52°¢ 18.01+0.72°
0.5 0 0 598+020°¢ 443+0.15° 25.37+0.66° 12.90+0.40¢
0.5 0.2 0 546+ 0.14°¢ 6.29+ 0.17 ™ 26.40 + 0.67 ® 17.45+0.76 ™
0.5 0 0.2 466+0.14¢ 5.75+0.15¢ 27.04+092% 15.90+0.40°¢
0.5 0.2 0.2 439+0.19¢ 6.85 + 0.15 ™ 28.05+ 0,982 19.67+0.842

s e ol JL&;—\@:.N): D bsless o ols gme Gt O g 2 53 wlds i oy = izes )1kl (gl - Sl Lol

Data are means + standard error. Different letters in each column indicate significant difference between treatments at
5% of probability level.
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Figure 1. Effect of Ni stress in combination with salicylic acid and nitric oxide treatments on mean content
of Fe and Ca in root and shoot of spring canola seedlings cv. PF



00 VPN Ol p s ojlad o2ia dlor = bl (6555L58 cpg HIs asl ot

il ::;-FSA =
9 a
,,E ol 3B o ON#NO [ 3
? | c o BNH#SA+NO = | 3 e D
E @ g c
.ér 6 d E C
g 5 - i 6 d
il g
S 5 21
= 14 8
) | : 0 . t
0 0.5 0 0.5
Ni treatments (mM) Ni treatments (mM)
90 - abl‘!:abc & 35 4 a abbc
20 5 ) s
o 70 1 d -
= e 2 25 4 d
E‘BO' 2 e e
E
« 50 4 f ‘-_20' f
g §
540‘ ‘§15'
= 30 S 10
e 20 - o]
° 5 -
£ 10- z
0 .
0 ' S
i 0.5 0 0.5

Ni treatments (mM) s b o

2l Il 5 Ay alty 5 5 (55 Rl ST S5 5 el Sl (sl les b oS 5 s JSS S S1-Y S
PF o ol slxs sbazals

Figure 2. Effect of Ni stress in combination with salicylic acid and nitric oxide treatments on mean content of Mg
and K in root and shoot of spring canola seedlings cv. PF
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