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Table 1. Mean squar of catalase, peroxidase and ascorbate peroxidase

Ol pt o solsl ax o VG SloawnST,y SlaSTy b8l
S.0.V df Catalase Peroxidase Ascorbate peroxidase
=555 (E)Genotype 1 821892%* 148577** 120504 **
Soslyy (P) Priming 1 193122 299740%* 287804%*
i (S) Stress 1 69771 476767** 124019%**
ole; (T) Time 1 304634 45558** 707093 1%*
ExP 1 166457* 216525%* 101455%*
ExS 1 23112 387729** 235 ns
ExT 1 285333%* 324915%* 285350%**
PxS 1 417717** 304806** 92390**
PxT 1 10813 1%* 248188** 1099 ns
SxT 1 4024 ns 64451%* 14332%*
SxPxE 1 351153** 222563** 568950%*
TXPxE 1 41958** 629862%* 643630%*
TXSxE 1 5990 ns 325336%* 93273%%*
TxSxP 1 214458%* 288884 ** 120248%**
TxSxPx E 1 113637** 163876%* 696070%*
s Erorr 25715 1658 21443
(1) &l ysss i (%)CV 20.7 2.4 5.7

ns , *,**: not significant, significant in 5 and 1%, respectively
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Table 2. Slice of interaction

g5 T B 50 Sy T ol Sl po (uSilse :iliie 51 (B0
Slice of interaction: Mean square of priming levels in each genotype level

SOV daf il oSy BLRVOL SRR TSVS o
Catalase Peroxidase Ascorbate peroxidase

Majar 1 359085™ 512890™ 23752"

Amol 1 495.04 ™ 3375™ 36558""

G i gl B 53 G 9§ e Ola po (5 SSlso 1 il 3T (B3 (S
Slice of interaction: Mean square of genotype levels in each salt stress level

SOV daf il oSy BLRVOLY SRR TRVS o
Catalase Peroxidase Ascorbate peroxidase
Control 1 284678 ™" 28137 55040™
stress 1 560327 508170™ 65693

Srgh o Tl 2 50 Sl Zobaw Olapo (ke bl ST (B
Slice of interaction: Mean square of priming levels in each salt stress level

SOV daf SYGlS SlawasT, oS, b oSl
Catalase Peroxidase Ascorbate peroxidase
Control 1 21394 10.69 ™ 27032™
stress 1 589446" 604536™ 353163
Oloj g 58 50 Sl Tobaw Gla po (Sileo 1 hlike 1 (28 by
Slice of interaction: Mean square of priming levels in each time level
SOV af Bputly oS,y SlawnST @b oSl
Catalase Peroxidase Ascorbate peroxidase
24 hour 1 6117184 ™ 546714 162237
96 hour 1 295136™ 1215124™ 126667
(S G s 0 59 3o Tl Sl o el s bl 1 (00
Slice of interaction: Mean square of time levels in each salt stress level
SOV daf SV Slas, SlosST s @l oSl
Catalase Peroxidase Ascorbate peroxidase
Control 1 11934 ** 109193 ** 3224291 **
stress 1 189345 ** 817 ** 3860973 **

2 ol el plie Spgbar wb ssalin Syl
VIO chshl al> e j0 aals 4 Cond sddmly slayds

] o.); ‘M uu.:|)5‘ ﬁ‘ﬁ

Aoy ) 50 mhaw )8l Je (6,0 Se pas oS Sy ik g % NS
ns , *,**: not significant, significant in 5 and 1%, respectively
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Table 3. Mean comparison of the seed priming effect on activity of some antioxidant enzymes in Amol and

Majar genotype
B e ] oSy Sl ysSel
59 S Sl Y6l Sl A J b b ”S'E
Genotype Seed priming Catalase (U/mg protein)  Peroxidase (U/mg protein) scorbate peroxidase
(U/mg protein)
Majar Sy priming 498.5a 501.22a 885.2a
Sl -
el O 253.8b 208.85b 822.3b
Non-priming
Keas| imi . .
Amol Sioul y priming 112 a 255.62 a 876.9 a
| .
P 0ot 109.9 a 231.90 630.1b

Non-priming

Al oo Sy O

g 5 lo gme ST W3 s S yiie By S5 )l PBlas aiw e 0 a5 ol Sl

Means in each column followed by similar letter(s) are not significantly different at 5%
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Syl Gl sy Samln B Iy el
Lilyd o ol 586 2l VIV s lpd o slasSTy
SbygSwl ol Cllad i ) el 039 S5
slo plas (Gl g (Shgl alye g0 50 lannSTy
2 50 w3l nl cdld o s Gl el Sl
el Hh Sl (OJgez) wo S d> e g0

bS5y by g8l 1 35T Collad (50
Ol 9y % Seslp J“"L‘ s )l Jel mls
ol 5 s lome glaceisil 5l SlbjsSal w351
byl !l codlad (Soaslyy a5 (¥ Jgaz) ol jlas
4 o pa byl g Jal slacassy o 1) laesTy
Ol pl sl oals molidl ws e YA 4 VIV i
ST 005 5o «Sipatly 556 o sl cullis Gl
F Jsaz j0 cad al)) ol Lol i, lxe o3, plp O/
Sl pae b anglae jo )00 Soasly ws o0 olis

2 laenSTy cldld e benl d> e ol oSy SbyeSwl el cudlad o e iul38l el
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Table 4. Mean comparison of the salt stress effect on activity of some antioxidant enzymes in primed and
non-primed seeds

et b ey S Sy oSy ol
.. Catalase (U/mg Peroxidase (U/mg Ascorbate peroxidase
Stress levels Seed priming ) ; .
protein) protein) (U/mg protein)

Control (Non-stress) priming 1753 Db 199 a 786 a
Non-priming 237 a 200 a 720 b

Stress priming 440.2 a 557a 975 a
Non-priming 126.7b 240b 733b

el A7 9 VP (Lo 30 30 Gl T 5T (slom 35T (5 3 cadlnd (30 0 50 Sinonl g 1 (ilen Auaslio -0 Jgor
ible 5. Mean comparison of the Seed priming effect on activity of some antioxidant enzymes in 24 and 96 hou

les ol s Sl NS oSty SlaSTy byl
. Lo Catalase (U/mg Peroxidase (U/mg Ascorbate peroxidase
Time levels Seed priming . . .
protein) protein) (U/mg protein)
24 hour priming 181.6a 4195 a 502 a
Non-priming 149.7 a 117.6 b 337.6b
96 hour priming 4359a 3733 a 1260 a
Non-priming 214.1b 323 b 1114.8 b

KO WA G SISO NP ) TES IRV EPRICIN-JE SURPRE JEE VRPN N I KESIR SRR SR U S T U < 19
Means in each column followed by similar letter(s) are not significantly different at 5%
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Figure 1. The effect of seed priming on germination rate of Amol and Majar genotypes in salt stress
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Figure 2. The effect of seed priming on germination rate of Amol and Majar genotypes in non-salt stress
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Abstract

This experiment was performed in order to evaluation antioxidant enzymes activity in seedling
induced of milkthistle primed seeds in salt stress condition. The experiment was conducted in factorial
based on completely randomized design with four factors and three replications in Agricultural
Biotechnology Research Institute of Iran (ABRII). These factors were included of genotype (Amol and
Majar), priming (primed and non-primed seeds), stress: salinity (150 mM) and control led (non-
salinity) and time of sampling in 24 and 96 hours after sowing. The results showed the seed priming
increased significantly the catalase (CAT) activity in Majar, peroxidase (POX) activity in both
genotypes and ascorbat peroxidase (APX) in Amol, so that CAT activity increased in Majar primed
seeds than control 96%. Priming increased POX activity in Majar 14-fold greater than Amol.
Increasing CAT and APX activity were observed in primed seeds in germination stage but POX
activity increasing was observed in imbibition stage. Overall, the results showed the CAT, POX and
APX activity was higher in primed seeds than non-primed in salt stress condition. Priming affected
CAT and POX activity in Majar greater in Amol.

Key words: Antioxidant enzymes; Germination stages; Seed priming; Salt stress; Silybium
marianum
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