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Table 1. Analysis of variance for effects of accelerated ageing and priming on germination indices and
electrical conductivity in wheat seeds

S T s e S e S o e g s S e St S s
SOV @l Germination Germination Mean Time Seedling viour index Germination Coefficient Electrical
e daf Percentage Rate Germination gvig Index of germination rate Conductivity
e “'g‘w 9964.23**  381.94** 3.167** 10377238.59**  1827.80** 0.3366** 0.191%%*
Accelerated ageing(AA)
Priming (P) sl 7 168.75*%* 11.99%* 0.085%* 326569.38%* 55.22%%* 0.0058** 0.017**
PxAA 7 26.52" 4.46** 0.018%%* 170580.31* 24 13%* 0.0025%%* 0.004*
Error s 32 12.62 1.00 0.005 67080.51 4.30 0.0005 0.002
CV% lyss o0 473 12.92 2.71 15.57 10.42 7.56 8.51

oy Ve o o e B 5 0o )0 0 e (o s me F s xe £ 1S
ns, * and **: Non significant, significant at the 5 and 1% levels of probability respectively
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Figure 1. Effect of different priming treatments on germination percentage of accelerated aged wheat
seeds (the difference between the numbers of columns that are shown with different letters are
meaningful) (p<0.05)

(NP= no priming, HP= Hydropriming, AS= ascorbic acid (50, 100 and 150 pmm), SA= salicylic acid (50, 100 and150 ppm)
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Table 2. Mean comparison of germination indices and electrical conductivity of wheat seeds under
accelerated ageing and normal conditions

oles olen il il iiade ) < s
Jls Somln azelS 4 Job a3l il Sl Ze e GM?. uf}Ld Sl N A .w"m
Ageing Priming Seedling vigour index  \fean time Oe€rmination rate Germ tnation CoefHC{ent Electrl'ca}
1t index of germination rate Conductivity
germination

NP 1835.68+ 33.55ef  2.56 +0.02f 8.38 +0.27f 18.90 +£0.10f 0.31+ 0.00f 0.48+0.01e

HP 1894.08 £121.97ef  2.46+0.06g  9.80 £0.95d 28.27 £1.89¢ 0.41+0.01¢c 0.41+0.01g

AS 50 2031.82+134.04d  2.41 +£0.06h  9.92+ 0.56d 28.17+0.30c 0.41+ 0.00c 0.46+ 0.02f

AS 100 2415.37+284.29b 2.20+0.08)  13.21£1.27b  30.70 £1.61b 0.43+0.01a 0.36+ 0.05i

Jley AS 150 2295.46 £180.14c 23440061  11.09£1.30c  26.73+2.35d 0.40+ 0.01d 0.41+0.03g
Normal SA 50 1786.50+ 69.05f 2.48 +0.02¢g 8.95+ 0.08e 22.43+1.28¢ 0.37+0.01e 0.39+ 0.00h

SA 100 2838.36+328.35a  2.13+0.02k  14.38+0.18a  31.83£0.39a 0.44+ 0.00a 0.32+0.01j

SA150  1932.30+128.93de  2.46+0.01g 9.04+ 0.02e 21.60+ 0.60e 0.36 +0.01e 0.40+ 0.01h

NP 1166.59 £58.32hi 3.00+ 0.02a 4.02+ 0.02j 13.63+ 2.16ij 0.22+ 0.04j 0.65+ 0.00a

HP 1470.20+ 80.57¢g 297+0.01b  4.29 +0.23ij 17.100.70g 0.27+0.01g 0.54 £0.01c

AS 50 1115.87+ 76.71ij 2.75 +£0.05¢ 6.11+ 0.54g 1540+ 0.91h 0.24+ 0.01h 0.49+ 0.02e

AS 100 1189.46 +44.87hi 2.73 £0.03e 6.35+0.22g 15.47 0.80h 0.250.01h 0.46 0.01f

oddm i 5ym  AS 150 1021.66+ 66.15jk ~ 2.96+0.04b  4.31+0.29j 11.30+ 0.70k 0.19+ 0.01k 0.550.02¢

Accelerated SA 50 949.09+ 90.48k 3.02+0.03a  4.30 £0.28ij 10.23+ 0.551 0.17+0.011 0.59 0.02b
ageing SA 100 1452.52+ 83.12¢ 2.82 £0.01d 5.54+0.25h 13.97+ 0.09i 0.23+ 0.00i 0.46+0.02f
SA 150 1224.76+209.08h  2.90+ 0.04c 4.71+ 0.351 12.80+ 1.25j 0.21 +£0.01j 0.50 +£0.05d

(50, 100 st HP = Siagl g it NP = Sioslyy 500) il o 0o y5 0 6 Ll b 1 I cine 5l By 50,0 alie By > b (slanSiles
(SA =(50,100 and 150 ppm) S.lwJloacs! AS =and 150 ppm)

Means with the same letter in each column have no significant difference (P<0.05).(NP= no priming, HP= Hydropriming,
AS= ascorbic acid (50, 100 and 150 pmm), SA= salicylic acid (50, 100 and 150 ppm).
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Table 3. Analysis of variance for accelerated ageing on biochemical traits of wheat seedlings
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Figure 2. Effects of different priming treatments on peroxidase, catalase and superoxide dismutase
activity in wheat seedlings in accelerated ageing condition (the difference between the numbers of columns
that are shown with different letters are meaningful) (p<0.05)

(NP=no priming, HP= Hydropriming, AS= ascorbic acid (50, 100 and 150 pmm), SA= salicylic acid (50,
100 and 150 ppm)
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Figure 3. Effects of different priming treatments on MDA, soluble sugar, proline and soluble protein
contents in wheat seedlings in accelerated ageing condition (the difference between the numbers of
columns that are shown with different letters are meaningful) (p<0.05)
(NP= no priming, HP= Hydropriming, AS= ascorbic acid (50, 100 and 150 pmm), SA= salicylic acid (50,

100, 150 ppm)
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Abstract

Wheat as the most important plants on earth and is the main source of feeding people in Iran.
Damage of seed deterioration as the most important factor has been proposed by researchers. The
purpose of this research is to evaluate the effects of plant growth regulators (salicylic acid and vitamin
C) to improve germination and physiological quality of deteriorated seeds in wheat (Triticum
aestivum), respectively. The treatments included two levels of accelerated aging in normal conditions
and plant growth regulators included salicylic acid and ascorbic acid at levels of 50, 100 and 150 ppm
and hydropriming. No priming treatment was as a control. A factorial experiment in a completely
randomized design with three replications was done. In this research, the best treatments to improve
seed germination characteristics crumbling use of ascorbic acid 100 ppm that 23% could improve
germination. Under normal conditions, the highest percentage of germination was obtained salicylic
acid 100 ppm 22.31% increase in germination was finalized. The results showed that significantly
accelerated aging antioxidant enzyme activity and soluble protein reduced and in contrast, a significant
increase in electrical conductivity and MDA content, soluble sugar and proline to be.
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