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Table 1- Analysis variance to of seed treatment and accelerated aging effect on germination characteristics
and enzyme activity of sunflower seed
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Figure 1- Mean comparisons of seed priming and aging interaction on germination percentage of sunflower
seeds.



OLSer 5 AT (sl v

ESCEE TRV

Normal seedling percentage
9]
&

Q
=}
T T

B RSk s

Ga)

Aging Non-primed Gibberellin Salicylic acid

duration
(Day) Slews

Treatment
013 KT (gl amalE Ao ys (g ,m Soole 5 50 Hlesd i blime 1 oS0l sl -Y Ko

Figure 2- Mean comparisons of seed priming and aging interaction on normal seedling percentage of
sunflower seeds.

6 -
=
1.8 5-
18 4]
3 £
SRR
S o
5% 2
s E
R
L
bl i ¥ S f
Not aged 1 days of'aging | € days of aging

(o)) 092

Aging duration (Day)

Ol KT 4 il Ol e b se (g e I J§JL~“ g lie Y s
Figure 3- Mean comparisons of aging on mean time to germination of sunflower seeds.

b 4 G s 7SN dm e p 25ee A
538 lae 5T Sl 531 o (o)l gne
tnglin )3 0dd py slaydy 53 SIS,y Dby ST
(O 5 F L USE) s S e e i glayd b
ool Ol Cakibes LS (g5, 5 lidss =.
g S 2oy, OLLE L3 LA g,m Sl
Ssslr wile OLE Lo 5 4l (Ols KT cdsuS
sphe Gl slgesls s el e
Ansari and Sharif Zadeh, 2012; Alivand €t al., )

ol i85 (‘“‘f Calis o1 53 iomen (2012

Sl iy 5 S Jlime 1 o Sole nlie ol

SLySeT 5 W Gl 3T ol Ll
b (5 0030 SRl L &S ol 0L SIS,
AR (5l3 gme 5sb 4 edd (oS o3Il sl 5T
Cdlad Rl o 5 Hlad o 5l ealzal 5 Al
F sl ) w3 8 ods o (slasdy 3 bag 5T !
Sy ST 5 5Y61 Sl 5T b oy 2t 0
Sed S 5 odid S lasds 4 by e SIS,
5 SA) Sl 5 (GAZ Al S L b

oS B 3le b Hle i (0 5 B gla JS2)



v

g sl 5 0T Sl eslizul o oo 5 (GAZ) ¢S o sl 31 ) »

el Al OT a8 il o 2131 el
S osba (Bailly et al., 2000) cl S34l s
il 2l Sl sl el an Latls ralS
S el S Uk 5 Gl doss gm (OT
Sungand ) ok s A 5k (6 il 50 55

.(Jeng, 1994
D S I B i e
OUSOls KsT) Calies 0LE L0 Sjale
Ol 5 ks S s 1y (8 85 4w 5 lagle
il led Jhe Calisee gla by opl &S Lsls
Demir kaya et ) Lowa s 55 4l sla e ls

al., 2006; Murungu et al., 2003; Ansari et al.,
.(2012; Maurmicale, 1996

S sl b et i (6 Jlas! 1 dns a7 ol
Mohsen )Lzils (g yls sae QJLAJV.AQLSJLATL\:J
S8l Ce oy ys tals (Naseb et al., 2010
LT s Ears 2 S Sl glassy s a4 Yo
e 3 gd e dlul s o Glayds ys Sl
Sy yd Sl cpl Yl ods sl assy
ji.’ 9 clis 4 odd Sl bl V.;.aj
D5 s 3l S s s SlaST ST .
Lol ol e 5 Lsls Ol 4 5L Fr Ry
LT eSS Gl Y Ol S plply 555

Syl b awlie jo ol o slayds s iale

O ST 5y G580 sl el 51 5 6 ke 5 o sled S 3T LSk dglie —Y Ul
Table 2- Mean comparisons of priming and aging interaction on some germination indexes of sunflower

seeds.
Sansl o) Gmesss 3wl Copm azalS Jsb Shan b b baalS ds s
Prifming Aging duration (Day  Germination Seedling Seed Seedling ub-normal
rate length vigor Percentage
. 0 2535b 138b 1076.53 b 64le
olls V'i‘)i
2 20.18d 10.7d 592.2d 16.99d
Non-primed 4 12.61f 7.43f 217.93f 4558 b
6 33¢9 3.03h 30279 533a
S o A 0 29.35a 14.53a 1230.67 a 7.29e
2 22.18c 11.33d 665.33 ¢ 16.96d
Gibberallin 4 13.94 ef 7.77¢ 248.6f 42.15bc
6 39g 3.47gh 414g 54.83a
5Lt el 0 30.01a 14.87 a 1278.53 a 72e
2 22.18c 12.27c 719.6c 16.12d
- . 4 14.7e 957e 344.87e 41.14c
Salicylic acid
6 4219 49 50.67 9 5573a

sshe AS lssle 5 S 5 ol KT
Alivand et al., 2012; Ansari and Sharif Zadeh, )

1. Secale montanum

Sl OT 31 Sl Calie gla i)l 8
o ol Sled ey Calbes lajles 1 el

@l Jlyy sbod Giale sbjesle Ll



OLSer 5 AT (sl

Wy ol osg o 080 od GloSsn
Sli ol dsdie oh 53 oo (Sl OLS S
Seh o ey Lo Q}:.S\ Jlad lel 4 Uk
Llosls Olas Calises (gla 2L 3T .(Hendry, 1993)
ST S Rl o Dl i s S
ANSAN ) 558 0 0l u Slayds 5 SilusT T
Cle zals” (et al., 2013; Sciadat et al., 2012
JYs 45 6 H1 o SilST (ST gl 5T
oot S RNA i 4 0oy o A3le (gutae
Sl (BT Gl 5T 4 058 U ¢ 551 ala
Corse 5 4Bl 25l Hd gom Ll b s S

YA

S 515 Ol 35 Oliime K05 b romen (2012
o ol ijj LSJ:'.‘.. ;LBJ\ Qlﬁ) e J".'.‘fgl
Ol 5 ShusT 2T ‘5uﬁﬂ ey rals
Sop T € db St i 5 A 0S50
Ao )t Lk S5l s Sils (&T
Slols SV (o 3T b b slaydy 5 5y S
Ansari et al., 2013; ) Ls s (6 2w o34 5 Loy
S 5 4 Fly 53 OLS (Seiadat et ., 2012
Mg S o M5 1y ool o) b 5 0
3 5l gn 5,8 dhgas Loy cpl Sl gl
&b o3 (inetal, 2000) 555 o oW1 ALE ouiS
O gellenS |y 5 35T IS, Wy Lk Jlsj

5 DNA (Jyh clie 4 ol Col o>

. 60 - b a
3 ™ )
3 = 50 - S ] I
— £ it i
Iy = 40 - it i f
Es b4 i g
g = 30 + By i
2, @ " :
I 3 E 20 -
: >
_3% R 10 -
[ =] " ' | it
= 8 o 882 0 ‘ 2 ‘ 4 ‘ 6 0 ‘ 2 ‘ 4 ‘ 6 0 2 4 6
B [T -

: ] i ,s 3 s; o |
‘33 S Gay ol ol = i el Hedlee
o Aging Non-primed Gibberellin Salicylic acid

duration Sesl
(Day) Priming

03 ST 5y 53 SYBIST 0 5Tl (6 oo 5 5 Slad e Blize 1 S0k amlin —F IS
Figure 4- Mean comparisons of seed priming and aging interaction on catalase activity of sunflower seeds.

(ids o (g

Ascorbate peroxidase activity {mg pr per

65 o) STy bl o 3l oo

Aging
duration
(Day)

Priming

03 ST 5y 3 3y ST o 5T Cdlab (6 Do 5 5ok slad i Blize 31 S0l aylie -0 IS
Figure 5- Mean comparisons of seed priming and aging interaction on ascorbate peroxidase of sunflower
seeds.



Y4

gl il 0T Sl eslizul o s 5 (GAZ) ¢S e sl 1 ) »

s ST BT gl 5T b SialS S5 domdd

AT sl 5T Sl 33 (31 e Sl S 2032 SRR O A sl

3 e VB 5T b 53 Gl 5 il RS Sl sk 4 il sla el

356t J Y3 51 (S ST Sy ST 5T o B 2l Lol g Sl ol 5 3L

b slas ity Sl oslizal U 1y odks y slads jeil g 5 GAsl S ) (p) 1 2550 (AL L85

Sl 55 Rl 4 Ol g e Ay oS (Lo 3l e o sl el (2151 o (BA) Sl

5 e Bl f\g’iT LSL“@J'-;T o G 3 Ol lemas Alajl ol @Lﬁ S

References &

Afzal, |., Basra., S. Faroog M. and Nawaz, A. 2006 . Alleviation of salinity stress in spring wheat b
hormonal priming with ABA, salicylic acid and ascorbic acid. Agric. Biol. 1: 23-37.

Alivand, R., Tavakkol Afshari, R and Sharif-zadeh, F. 20102. The study of deterioration in oil seed crops
under different storage conditions. Msc. Thesis. University of Tehran, Iran.

Ansari, O., and Sharif-Zadeh, F. 2013. Enzyme activity and germination characteristics improved with
treatments that extend vigor of primed Mountain Rye Seeds under ageing. Theo. Exper Plant. Physio. 25(3):
1-6.

Ansari, O. Chogazardi, H.R. Sharifzadeh F. and Nazarli, H. 2012. Seed reserve utilization and seedling
growth of treated seeds of mountain rye (Seecale montanum) as affected by drought stress. Cres. Aro.
Moldo. 2(150): 43-48.

Ansari, O and Sharif Zadeh, F. 2012. Slow Moisture Content Reduction (SMCR) can improve some seed
germination indexes in primed seeds of Mountain Rye (Secale montanum) under accelerated aging
conditions. J. Seed Sci. Technol. 2(2): 68-76. (In Farsi).

Ashraf, M and Foolad, M .R. 2005. Presowing seed treatment, a shot gun approach to improve germination,
plant growth, and crop yield under saline and non-saline conditions. Advanc. Agro. 88: 223-271.

Bailly, C., A., Benamar, Corbineau., F. and Come, D. 2000. Antioxidant systems in sunflower
(Helianthus annuus L..) seeds as affected by priming. Seed Sci. Res. 10: 35-42.

Basra, SM.A., N. Ahmad, Khan, M.M. Igbal N. and Cheema, M .A. 2003. Assessment of cotton seed
deterioration during accelerate. Seed Sci .Technol. 31: 531-540.

Chen, J., Z. Cheng and Zhong, S. 2007. Effect of exogegenous salicylic acid on growth and H202-
Metabolizing enzymesin rice seedlings lead stress. J. Environ. Sci. 19:44-49.

Deluche, J.C and Baskin, C.C. 1973. Accelarated ageing techniques for predicting the relative storability of
seed lots. Seed Sci. Technol. 1: 427-452.

Demir Kaya, M., O. Gamze, M. Atak, Cikili Y. and Kolsarici, O. 2006. Seed treatment to overcome salt
and drought stress during germination in sunflower (Helianthus annuus L.). Eur. J. Agronom. 24: 291-295.
Hendry, G.A.F. 1993. Oxygen, free radical processes and seed longevity. Seed Sci. Res. 3: 141-153.
Anomymous, 2010. International rules, for seed testing. Seed Sci. Tech.13:299-513.

Janda, T., Szalai, G. Tari l.and Paldi, E. 1999. Hydroponic treatment with salicylic acid decreases the
effects of chilling injury in maize (Zea maysL.) plants. Planta. 208: 175-180.

Jin, S., Chen C.C.S. and Plant, A.L. 2000. Regulation by ABA of osmotic stress-induced changes in
protein synthesis in tomato roots. Plant Cell. Cel Environ. 23: 51-60.

Johnson, L.B and Cunningham, B.A. 1972. Peroxidase activity in healthy and leaf-rustinfected wheat
leaves. Phytochem. 11: 547-551.

Kapoor, N., Arya, A. Siddiqui, M.A. Amir A. and Kumar, H. 2010. Seed deterioration in chickpea (Cicer
arietinumL.) under accelerated aging. Asian. JPlant. Sci. 9:158-162.

Macdonald, C.M ., Floyd C.D. and Waniska, R.D. 2004. Effect of accelerated aging on mazie, Sorghun and
sorghum. J. Cereal Sci. 39: 351- 301.

McDonald, M.B. 1999. Seed deterioration: physiology, repair and assessment. Seed Sci. Technol. 27:177-
237.

Maurmicale, G and Cavallaro, V. 1996. Effect of seed osmopriming on germination of three herbage
grasses at low temperatures. Seed Sci. Technol. 24: 331-338.



OLSer 5 AT (sl f

Mohsen Naseb, F., Sharafi Zadeh M. and Seiadat, A. 2010. Study the effect of aging acceleration test on
germination and seedling growth of cultivars of wheat in vitro conditions. J. Crop Plant. Physio. 2(7): 59- 70.
(In Farsi)

Moradi, A and Younes, O. 2009. Effects of Osmo- and Hydro-priming on Seed Parameters of Grain
Sorghum (Sorghum bicolor L.). Aus. JBasic. Apply. Sci: 3: 1696-1700.

Murungu, F.S., Nyamugafata, P. Chiduza, C. Clark L.J. and Whalley, W.R. 2003. Effects of seed
priming aggregate size and soil matric potential on emergence of cotton (Gossypium hirsutum L.) and maize
(ZeamaysL.). Soil. Till. Res. 74: 161- 168.

Nicholas, M .A and Heydecker, W. 1968. Two approaches to the study of germination data. Proc. Int. Seed
Test. Ase. 33: 531-540.

Rastegar, Z. Sedghi M. and Khomari, S. 2011. Effects of accelerated aging on soybean seed germination
indexes at laboratory conditions. Not. Sci. Biol. 3:126-129.

Seiadat, S.A., Moosavi A. and Sharafizadeh, M. 2012. Effect of seed priming on antioxidant activity and
germination characteristics of maize seeds under different aging treatments. Res. J. Seed. Sci. 5: 51-62.

Sung, J.M., and Jeng, T.L. 1994. Lipid peroxidation and peroxide-scavenging enzymes associted with
accelerated aging of peanut seed. Physio. Plant. 91: 51-55.

Yao, Z., Liu, L. Gao F. and Rampitschi, C. 2012. Development and seed aging mediated regulation of
antioxidative genes and differential expression of proteins during pre and post-germinative phases in pea. J.
Plant. Physio. 169: 1477-1488.



