WAL Olagls Y ojled b dlor (oS 5 SIS 5 al 5

SladenST g sdep 5 o Sladend ¢S54l g Sla iyl eddimg s dIg5 30
(Helianthus annuus L.) ol;,(-.l;éi sla,ds s

V' Ly#é Y - . AN - P
u“‘jls‘&‘j"“.) )ﬁ&bbb)%vc*ﬁé)bb@ﬁcwwOJL@g
Owa\.{,ﬁbcr}l&oﬁbcww%ja‘,;vcOls;dxxb@bﬁ)dj)}%f}l&o“bcub‘ja‘,;\

OYAY/ A/ 2l ey 0B QYAYNN sedly s 4 ,6)

0035 4 S T S g dimd o s 1 350 Sl Sl g, 4 O b s o 0 T (6 40 e LI L3 Lyl (g3lie S
Sl oKl 53 6 Slesi 0 51, wu b sl S T B s phalesTsls (Ko Sk sk sy 5 Ll sl syl
S gt O3t Sl 5t 6y il gl sboal 5l i3S Lot WYAY Lo s 0SS e mlin 5 (650538 psle oKty el
Sl ailge 5 LB S 513 Ao pn Vo0 ad Cugby g0l 8 Bl s £Y Gles 3 s A sV E Y o e g Ols Kol (sla,dy b oslizul
wzalS Jgb ¢ 30l o (50l Moys gla il (5,8 o3l ekd Ly byl 5y p besdion sla bl 5 S5 wler
Wl G Jlas A kST g dea ded 5 o el Ol ( SSI il SalS s gy e Ol 5 apealS Sy
3g Pk glalis 50 4 e amd 53 o @l Jigs slasdy 55 LSt s ded SRl 4 e o sladand Oljee SRl
Qi A D) g 4 Gl Ao )s eI g sden i Ol Rl L e anila )y (G ST gl 1581 0T als oS
- 0l ST sy s b oy 308 5 50 s IS (o 95 5 2 ded 0§ ol e ) iy ) S

3l Ol ST (slasdy gy oo Jots (S50 lapsiKe 51 (S Ll g0 e O gmmnlensS Ty Gl531 IS by 3l

éﬂjﬁ‘ C,iLJ.A ‘Jj". S ydd (S cJ.:?.J bﬂ‘@‘ﬁ, Ls.).:ls le.hcj“,

Las o Sy Bl 1 st Ol By asl iy
Ol S e D4 sy (Gregg et al, 1994)
g Sl s e Jld pledse 5 (S
2 S Gl F ol rals (SAS S slad
S gl 51 el IB1 s Sl
S il o e Gl 5 elis S LS s sl S
s asl 2als (Seed vigor) A ooyd8 (Ol xS ol 4l s
DAl S W, 5 Skl e SRS 4 e

ezl Gl i lald cow bydy Sialer oUls

1dodie
s (Deterioration) Jlg; ;x> bl (g5ls,L0 L a4
4 b c.aS (Kalpana and Madhava Rao, 1996) . .5
Sy QL glos wWile jdise Jolge 36 Co uld
38 AR B e sk s Lk cogb
.(Priestley, 1983 Walters et al., 2010 <Escandon et al., 2013)
Ol Sl el @aSpiam usba Jolse onl el
DL a\fl.u .(Castellioﬂ et al., 2010) J)..LL;G L&).,L: LS)‘JJL?'."

S b dae s Cogby 5 Lo Doy Y e

farshidghaderifar@yahoo.com : S s 2 Gy SLis ¢ e oukin 55



WAL L Y ol d b ¢ oS 5 S,IS 5 T Vi

clis bl of Jlis w5 o clid glaopsis o 5 Lo
Cowd 51 540 Gl Waclie 5 o5, 55 R S sl
Sl Jshor 31 a5 U1 S Olgs e 53 5 das e
.(McDonald, 1999 «Goel and Sheoran, 2003) .l
odd o yed 5 a5 sl s> (VAAY) Mathews 5 Powell
BEE LU R Ry VS WA PV IR R G S T
Slllas gy slad 4 Som @D S S Jslind
Cosd (G oS ols OLiS (VAAT) Bewley lew g ol (=L>.L;\
Oljpe a8 L Ologen Vb ool s 5 Sob) Ll 2
Aas e Al 55 1 bl Ol B Glis slad sins
(reb Som) ol Ll (b 5o 5l 8 5 el ials
52 Gl S5 d L edd el i 0503l
Gladd pind o, s 5l slid Gladd O galdenST
33 .(Murthy et al., 2003 McDonald, 1999) <ol :Lis
ok oy (Y0Y) O 5 Basra ku g a5 (glaallas
Sladed sind 2l & A3 jasiiae A pbnil 4y edd
s 5 il e L O gl denST Ly e a sk oLis
el slis gland 5 o sladal S 5 5 solaSt
WSy Sl et s Jeko clis s See 5y DL
35t GONS se O st 5 s LEE (G 358
A e BLl sy bl ol 5l Gua
Sk a8 b ) OpeldenST s 8 5 ST 08
Gk ol 316 e Jiss (b s 0l Kl slaydy S5
33,8 s ols Kl sla,d Jiys oS 5 0o

s gy 980 se
ook oKl elyy Slides Kbl 55 Jiags ol
Sy A gl ) Il s 08 S b mbe 5 @5osliS
A eslizal Ol T i ) o3, slajdy 5 asdlae (!
Osesl 310l T Ll oo, il zoba sl 6l
.(Hampton and Tekrony, 1995) A& eslixal (s, s
dos @ Lol bap B dex 51 Sl o5k @ L
sul & (Saadly Gy b s s da 5 Saieds WSl

23 Gy el Aoy Gl 5 b s sbaalS
s g 53 5355 o3 Shae fals Culg 55 5 4o 50
Ly Ll ok o Sae Al
.(Tekrony et al., 1993 «Corbineau et al., 2002)
PSS S RGIRI W DW=y Y P VOt S A W g
s 2 B Balesevic et al, 2005) ol (g0,
35T sl W5 b e O gesl ST, L(OTAY (O, an
Al b G ot Ol sl L Gk
(o231 235 s> (Blokhina et al, 2003) ;% £
Sade M5 3U5eS s Slan T a4 33T IS,
i o ghtd Sl ST GGl W5 Same «
Gadenl Ogenl oSt ST LAl cpl 305 e 3,05
ook e Vb (UK b e Lis s Pl o
5Ol ams Ll g el Ll s LSl s
O5eS1 b gk )8 s sy Sl Vo o Cosb,
sl S ool sluss 4 iy b .(Bailly, 2004) 545
Lo Oy s & g A5 05T Jlod
S el lagsl 51 2 S LSS Jold ST ISl 5 e
655 e o (i 5o Al el i 05 S0 S
Ity «(Hy05) 03a,0n denS|y Jold 03081 Jlad sla
el (OH)  JeuSooden JGol, 5 (0))  denSly 5u
b ool el 0as Jd e OgeldaS]
b dsbe sbalis s SASH sladd
S glaclis owl .(McDonald, 1999 Bailly, 2004)
Llazsls s LU glayd Jigy Lol ble Olge o 1)
oy95 Jsb > .(Kalpana and Madhava Rao, 1994)
Sl ol DA by Glse S - s golsLUl
SISl 5 e bt (5355 € 355 0 peliS|
b s> .(McDonald, 1999 Bailly, 2004) s,% . »l31
o oRIB L sbs Sl &S I s Sl ]
S8 g 53 oS Zlad Iy 05T b (sladi S L
ST 5 W5 5l g e a5 Lap 55 ST S s
Osmel ST Jaal5dl Com s O3S Jld slaad S O



Vo e 9 o 6[.&.&:4‘ 4@)0[,’ 6\.&4&#[}\1 2 a.\.ﬁcﬂj J\JJ ):.'FU

ol 53 LS| osds A Ol 35500 shea,
O 5 Griffiths Lo 55 o eslizad s, 5l c0ls ksl
oL S Y S ey 0358 e Sl e A eslizal (Teee)
Yo 5 N N0 Sl Al 2 e VL Ol Kbl
Sao a3 Y e a4 Jsile 1 e 050 35 08 1 e
obas JUEI 5| ey Osla s 5 Osla AE (5 Seslas
oS ke VYO L hlsl Ay 4 sl s o
5 diome ol A i ke T ) e VYO,
s b oodel s w0 ojlias s S wlal LS o las
AU les s adds Ve Sl 4 Vrrrg sl 5 5L
DI PISTEN PR (M LIS P I e R P P
Gl oy ok andls &G 2l 5 (SO s oS sl 56
dg s el eslial Al s de A Ol (5,803l
V Vpeme) iy lie booads S Vo Olge el
B SKS w b 5B Sl (Al el 4wt 1) s
LY oslad g 5o odile x4 Ll 5 035 s O35 50
A 00 LY osled W s s Jple mds S Ve
T (TPP) Ly [ (55 Jome s S0 00 5 U
03 4 Y e a4 Ay g el > [5does Vs e
2w Ol Sl e s A (08K BB gl 3 5 SO
ot 3 2S5 LSl SL e 2y S ke U o
1 S 5 GUl sles 5 KLU s bad ) &5 aids ¥e
by gl OV mge Jsb s plS e L8 Sl Ol
i i3 UV-1800 240V Jde eyt il oSz
3 8 S p s IS 15 Sea Ve (ol SO ol
Sl gl sl 2y Ko Ver 008 dlol 5 5
oS 2 dpesSe Sose 4 ml A el O 54,
3 S IS
G5 el Ml oo gladenl (6 Se3Iul s«
el sle 3 slasis, gl sl (V4VA) Radin  Hara
Wld A ey p S e Yo s il Byl 02 S
s SO aids Ve Ol 4 g Ll 5y 1) e T

sladlyl 4 5 Cudls 05 SBs5 56 5l 1 Sea Y e

oy i Ol 2 Je 00 gl &S e Sle VY XNV X0
35 5 ok dtuw Sals s b )5 e LAS els I3
S A 3TV E Y o e a3l sl s 7 Ul gl
Cosb Ji.iLaﬂ Jdsb s . Lad esls L3 5Ll s s
Sl s s Ve (Sad glacs b gl s
L bl s eld ol b B s cbadley C0S
MalS B A esls S5 slT Gl Lo me o3 el YE Sl
Ll S

i 05 ST L sl SLlS = b LB s sl
(o34l O3l plowil (gl plonil (A3 SV 3) (5
LelS sde 95 sy s oled Layd 51 G Yo LISSY
s oS Ly a8 15 me mle Yexto slal 4 gld) >
3 P 6Pl (mable ) Ad ol Lok <o)
Sbad = (usb; sl 5l S e gl OTAY (lale
LSSl s bagal S asliS Saudly 0550 sd8l8
Ll esls I3 5, Vo Gde 4 ol S sle s YO gles
Gl slins b 8 0 g L an Kl bl Boled
Calaoly 5 holed oida Sy 4 Odews U 55 o 03] &l
Vool & camals )y o eaaler ek Dl S (Sls
OLL 35 e (Soltani ef al, 2002) 55 zie b e L
bl Cilses slasles 55 b slaamalS Job ain
A g ,S

Yo od 0 Gl sl acdy Sl et (g Sl ke 4
slAS el )3 g e 0ve gla i ys g edd 03y LIS
TE e Ol s e ) ki T 3 e Yo
Lol 4 (35 sl ol DB s Yo LSSl s JS8 cela
2 Cele Y Cde 4 g L aty 58 L la oy 5 ol $LS
X S B :\Jf.::_}lm a5 Y sles
Cols e ol 5l e (Hampton and Tekrony, 1995)
WTW, Jio) 2o BC elias 5l eslizal U Jylme S I
A 283 (W a8 oL series Inolab Cond 720
5ol 05 Sl e S Do 4 S

A S



WAL L Y ol d b ¢ oS 5 S,IS 5 T v

alods It()_} W g_,..:.& b "‘u\.\ﬂ)\ U‘p)'p a 4.]4_:\) U'i\ B
.A.NLL;a S (S8
5 aely b eslaal b (Vigor Index) «o,u8 el
.(Singh et al., 2004) 1% aculs
VI =(RL+ SL)x GP
Blo Jgb 5 4o, Jgb 5 SL s RL daly o0l s
5 amalS ol wmalS Jgb slaesls 35l ¢l
20 @18 s Je 51 () s slae s Llie 55 (y) s

(\Y’C\ . co.,\;.fégz) A

a+bxx if x<t,

a+b xx if x>t
br s b Jlsy loe,gs X canasly ety alaly cpl s
03 oomler Ce i glacsls 4 5 KAL e peve el
blie s Gsdler dons s s sy oens les
Adesls 55l esle et Jue S gladlST g a0
> 3 SAS bl i3 e b sy s 5 4
uwﬁu dolas S fl";’\ Excel 33l ¢ Lolayls gal
g Aoy 0 Jlaisl a5 LSD 05031 b 5 ales

NG

Eow @L:J
S s Ol Blie 3 mexs S3aler dos slaesls 4
Sl ol o3y a3l Saead Jbe Al lasles
SIS 53 e S Sl Gl Ao iy O ISK)
G0 86 e 31 dlss esss IRl L Sgysba oS Cans
BEBRANLIE 25 NBIEY S V- PR VNGV L TV PE N W
Sy el dopy Jals o dley wad G edasolis Jlgs
Cond 2alS ot Je Sl 58 Sl Co e (@ -Y ISK2)
a5l (Rashed et al., 2010 Kapoor et al., 2011) 35 5
b Yl S3dler Copm il 5 el 0l oSSl
Sl g3 el dul Far 3 oS el laddy L
S ol ol Yol s sbol iy Sdo 548 e sboul ol

Al S Ve me e U3 by a8 Jame L]
A 035l palngy Coome 1) Jee /0 O w0 g A el
Jsbs bt gad 51 G2 50 ol wids T 08 5l s
5 AS SOl E e b Sl oKaws Law g 2 5l OY0 B
Copo a8 anls bkl 3 o gladed Ol
S IS A e S e e S

O) S oS ke Yoo s s gl
A egiisen gl Bl e YL 0l ST (et sy
5 esls 5y Jake el Y 53 5103 gen ks O 51 g
bosis S 3L JEl a4 ol o las
Sy b ool S e amys Yoo gles js aids Vo Slew
03 3B Y S mle 5l AS S Sle \Yeeeg
wY 50 dolme Gle U 5l &S as SCa5 s S
Sl b sl Jslome s Sl Gl s
(Vav1) Bradford s, 3l Jslows opZs 5 (5 Sesll
A eslazal

23 () reasd Gl Aoy ST sole oS gl
Lo el Saed Jde 51 () (Cels) Oley Ll
:(Ghaderi-Far et al., 2012)

G

max

' ()"
50
oo @t Sl Aoy Sl Grax 4l opl 2
Sl de Dsg 5 il oy l58l (A5 sasylis
& sl Sl 5l ds s 00 WIS e Jb S
Olgeas (V/Dso) sl doys 00 B 0L uﬂj&u s
.(Soltani et al., 2002) L5 eslicsl Jial s o o arnls
Loy slaesls (35l 6l Gl 55 Jde 5l eoman
L o el S el (Gl
L eslinal (X)) dlss laey s blie s (y) LadS 5 0
(WY elisy)
a+bxx if x>t
a+bxt, if x<t,



vV e 9 o 6[.&.)\:..~| 4@)&;[,’ 6l.h)2nbl1 2 a.\.ﬁ:cf.ﬁ J\JJ ):.‘ntu'

100 -

\_;l-n-’}'-; JJ a.;l_‘.a."'- L2,

100

(oelw) Ol
lee...n S ezl Hedy oled ladle) Jlde 55 mexd G3algr duoys glaeslsy 4 Sauad ot 8 due 51 -) S
ols K,y Jiss

0.035
v 0.030 W(b)
0.025 =

3 0.020
“u 0.015

—

po

> L

y=-0.000x+0.031
0.010 RF=0.74%**

3
3 0.005
0.000

0 2 4 6 8 10
STRRCES)

120 y=93.33 x<3.314
y=-14.2x+1404 x>3.314
RZ=0.89"

(a)
40

J’J Q.;"a.‘"- Loy
(=
(=]

o
=}

0 2 4 6 8 10 12
STRYRUEE

Jlay cilisue lae, 9o 3 Ols Kl (gla,dy S8l (b) o 5 (a) Ao ys =Y S

.(Basra et al., 2003 <McDonald, 1999) Jas  oLi a8
S O3, Jls b aS ol eals LS (gadaze LI5S
a>alS Jy b (Verma et al., 2003) a_io, 5 4l
b slaa =alS 4555 5 (Rao er al, 2006)
AL o mals (Vanpijlen er al., 1995)
S il e sl (Sl Colta Ol (5,851
5 doys A3 LA Sl kS e sl el
Ll oo S la b e S bl Lls G5l g
S SSIhaslaa s iy S C’L" .(Mosavi et al., 2011)
S Susbe S s Caad GSK s e S

Lok SO0 colie o5t dls Suy N csdS

Cand }.<1: gelie @l syly gbo, b s ol 4
5 FeeS BT s Il s BT imen 5 sk s
ol s 2l Oy 4 5L sSlnSt  5sp 5 6,8 sl
el pd Ol L by O Gl ) e s ol
Sl 5o Sieler Lol b LSS gl oY Oles e ol L
Sl S Sl 0T a8 L e il asl i
.(Bailly et al., 2000 Priestley, 1986) &
Lol uls el 5 aalS b o Jiss Jls3l b
Jos b b say K38 asl Jals 6T 5o Jbe sl s
SalS S ol A S Gl e ]l Hdn ud8 Gl

i Ol Sl L el b b Ol Jlis 4 5 b s



WAL L Y ol d b ¢ oS 5 S,IS 5 T YA

2,000 - (a)
1,800 - y=-66.66x+13597
z y=-332.65x+2661
i'ggg T R2=0.04"
1.200 A
1.000 A
800 4
600 4
400 4
200 A

«;::A‘Lj Sy

(Gs0) Jigs

(]
]
J

(b)

y=-0.47x+17.36
y=-7.27x+58.16
R2=0.91%*

X=06
x>0

o
=

rl wa) -u-uM..S J}Ja
o p—
=] th

b
th

STRRVES

Jlgs cilzsen glae, g3 55 Ol Kl L <oyl yasls 5 aneals Jdsb v s

X<5.709

y=33881x-173.05 x=5.709
R==0.98**

5 120 9 ¢ — 20401
2100
3 4
3D 80
Y, 3‘3 60
% hoa0
20 @ 5
0
0 2

e Gle oS Sl b shas OselenST ol b
Bhattacharjee and Mukherjee, ) L5L 0 A O gonsldnST
el b Il aay (Stewart and Bewley, 1980 <1998
5 Al A OgeslianST, Ol 3l g3,50 » MDA &S
OgrldenS 31 (A0 SN pamn bl 5335 sz l2
53 MDA |55 03,8 o3Il |y S| s el e A
53 Lge (6, 33 L ¥ L o sladndl 0ol denS|
shls cAel dALf slacsl &S S50 52 ‘J‘Jd" 5 sa 6l
il o s W Y L O sl 51 VL Cj.k‘w
ad sl Y pams adS1 5508 ) (Griffiths et al., 2000)
Ao ldie (Mittler, 2002) ol dd O gl deeSTy 51 3L

55 dhe 3l dlss b s 0ls ksl slals gladST 5 s

6 8 10

STRYRUES

Jlgs cilzsen glaey g3 55 Ol Kool glayds (Ko sl colan -8 Je

Colba 53 (o (A5l ey a0 a3 5, 51 s ol
Colda Ol @S sba i sdalin byl Sl
Loy o Sle e, AA 4 YY/ET 51 S
Sge ki Ol 5 oded el slis JIss 1 s (8 IS2)
;% .(Kalpana and Madhava Rao, 1994) wL . )53l
ol s Oldllas 5 el o ol SSUl colis
SLOYAY OKan 5 3,56 Goel ef al., 2003) ol ol
ol Sl Cel g das & L 3 oS Sl des
Sl Qg denS1 oy Ol 55 0 2550 o Sl a5 S
(Walters, 1998) 5 S s Lal Jshu sLis
5K Olgea (MDA) Wl (63 Obe Jldie s

B CL.J.:\ J.:.O e~ ‘5LAJ~:-:‘ )1 P e .,\,:b}' L;\.:b- CJY‘)M



va e 9 o 6[.&.)\:m| 4@)&;[,’ 6[.&}#[)[1 2 a.\.ﬁcﬂj J\JJ ):.'FU

;=777

1,600 -
1,400 -
1,200
1,000
800
600
400
200

e

LSl 050 A

(=

X< 3432
y=189.73x-428.95 x=3432

(5035 e85 2dses 50

5 10

s0) diss

Jlgs ciloses slae, 53 53 Ols KT (o ydh 55 ST 53 550 s O e =0 K2

100

40 -

JJ 4.;|_‘4.‘"- Loy

20 A

0 L)

y=-0.080x+111.0
RZ=0.99

0 S00

1,000 1,500

(5055 08 2 Js0s 500) Sl 550 0

Ol ST (gl sy 55 a1 550ed dond Olee 5 G586 oo s alal, = IS

ol a e gLl e o gladenl Dl SR8
o P ol .(Abreu et al., 2013) s Jljl.w slic
o=l (Peng et al, 2011) ol Sl
Lis 5 b Yt Jlgy b s sladnSt g des
AJJUQAJD ol CERY QTL:JG.JJ.A ALMI‘)}L; dLAJ.iTJﬁjJ‘A.J
QLS s S Ul sdalie 555 by oy 4 U
ok B s ploaS e laslisdas cle
«((Keshavarzian et al., 2013) ol o35 (sdod slaa ST,
Lok ol el gals o« el Clas ol S oS

NGV GOV TN VW - E S WO GV SR W e S|
Sl ol ekasOlis O sladll U.K;L:» ds Lo @Lﬂ

Cond by ol Hluie Jlgy Ol ol Aul5el L

a0 o 3l e Sl LS sba o S Cand gl
053 Sl b s el gl i el Ol 5, ¢
(0 JS8) 2ol Rl sledial sk 4 5o At Sl
o bl S ares Jlo glacsl St daaus| g a1
m S slaes sl d g adls |, SlS S s b sl
a3 b a5 ael Sladead b JSTs 4 36
> (Pettruzzlli and Taranto, 1984) X5 S . ;4 g3 Csb
ks Jlss b BLasI s badeST s pdead ) o llasl 1A
dd e s Soslr Ao G S dbl)
LoaSosba a5 e otalin 1 IS0 5o ST 5 5n
Sl el Ao dadeeST s dad ) Ol il
55 Shol s sl Jlasm! b O peldonST s il
4 e S Jule ol byl ol B 5 o8 sl

Lo osdes Lo bl b i) lgms s



WAL L Y ol d b ¢ oS 5 S,IS 5 T As

25 1 )
y=-3.665x+19.25 x<2
3020 y=-0333x+12585 x22
—’lj R::O_E}_‘-'h'}:
3w 15
N A
AN |
5 N, 10
S A
3 8
>
0 : : . . .
o 2 4 6 8 10

STRYRUEE

P i

Sl

S u

400 -
350
3 300 -
3,250 -
“,200 -
2150 1

(a)

29

y=110.38 x=<1
X=1.19

100 €
j v=30.14x+71.5
3 50 7 R2=0.98"*
- 0 L} L} L} L} 1
0 2 4 6 8 10
s0) diss

Jlas cilisue glae, 95 53 Ols Kl gla,dy Hs (b) 995 5 @) Oy denl Ol -V SS

ol LB Y JK2) 58 cond ¢l 4SS g de S5l S
Sl s Dl @ S e G Vo e Sl s
3o M 4 dlss 5a, Y Sl ddlss 5 2 00 e S e YA
530 A 3 S e T s S S RS ot
mo553 53 dsbe (s SRalS s s Sole 4 (Ul
52 dls 2Bl Glaeyss I Jaas disy adsl gla
w8 3 G0 Coew e ) gars 03 dshms 5
S5 Je Jdsa ode dlas (b s il Jrals O i
Lootsldys sladadl ol 5 Jlé sla0ses! sl
el 0 0550 o i ol Gl lad S50 50
Sl by Loty neSs ol 53 el ol 5 el
Ravikumar et al, 2002) AS . L5 |, 3L, ,
a5 (Kapoor et al., 2010 <Ayyappan et al., 2006
Loas sl Olis s g9y » (Y0)0) 0L 5 Kapoor
ol Job ( Sialer doss ke s Olie a8

C,..eLi JA[S).:\{Q)JEAQL::})JJ

1§ S Ao
C LB als aS sl gL g ol @b’ (S sk 4
il dsas dlgy b ols Sl il s s ol
dod O linSTy olg el el i O genli ST,

- ol S s a5 il s b

bl Jluis @Sgysba (il A58l 6lass s Jde
G Ok sles 3 5 055 05 dses S W/ Sl
G S50 A Sl 53 5 055 S dpes S TIVIC &
OLea 5 Abreu Lbu g S ads 3 @V JKS) dew,
s Ol 013 T 50 Jlas SRl L e elnil (Y41Y)
Sl o ladel e 5 csl ials
UL UL s b s o ladeal Jalsl 0l Kiass
st Osmer I slamsl ol il
SO el ol (Wang et al, 2012) wlazsls
Sladeol Jlzde a ol cpl Als Jgho 2lis 555 (25
Sl S cad e sl s, Wy s o
OlL,es 5 Sveinsdottir  jfags ol Ld O seuldlST,
O sladanl Jill oS sls 0lid @3 oS gy (Y0r9)
S5 B3y G 538 e sl Sl S S S e e
(,..‘.:Jﬁba sl gesls JLals 1 Jsle pH O o sladl]
<lllks (Kibinza ef al., 2006) &S o Joes |y Jsb (65
O sladul Ol dlgs ey I3 L owsls Ol s
.(Cornah and Smith, 2002Borek et al., 2011) 1L o =l 53!
Usors Jsbo modstlin 35T o (Slacond Jsia o
Caale ol a4 OLS 5l o (ol b a)ls o e
Sphe e @l B, s s sl

.(Basavarajappa et al., 1991)

3 S 13 Jlss b S S Olgee ks Ly,



AN e 9 o ‘SL&J\:‘\.&‘ 4@)&;[,’ 6[.&}#[)[1 2 a.\.ﬁcﬂj J\JJ ):.'FU

s ol (Yao et al, 2012) 555 o S5 &l
Sl ClB alS o o8 el Clle ol SOl k)
St b 3 03 ST L Jlss 5 e O gemllenST oy O
A OseolenS 1z 3,5 Ol Ol 5 (oo 5 3503 3505 LU
ol b s 0l Kkl Lan diys ol Vs 51 (S

R

deterioration during accelerated ageing. Seed
Science and Technology 31:531-540.

Bewley, J. D. (1986) Membrane changes in seeds as
related to germination and the perturbations
resulting from deterioration in storage. In:
Physiology of Seed Deterioration (McDonald. M.B
and Nelson, C.J), pp. 27-47. Crop Science Society of
America.

Bhattacharjee, A. and Mukherjee, A. K. (1998) The
deleterious effects of high temperature during early
germination on membrane integrity and subsequent
germination of Amaranthus lividus. Seed Science
and Technology 26: 1-8.

Blokhina, O., Virolainen, E. and Fagerstedt, K. V.
(2003) Antioxidants, oxidative damage and oxygen
deprivation stress: a review. Annals of Botany
91:179-194.

Borek, S., Kubala, S., Kubala, S. and Ratajczak, L.
(2011) Comparative study of storage compound
breakdown in germinating seeds of three lupine
species. Acta Physiologiac Plantarum 33: 1953-
1968.

Bradford, M. (1976) A rapid and sensitive method for
the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding.
Analytical Biochemistry 72: 248-252.

Castellion, M., Matiacevich, S., Buera, P. and
Maldonado, S. (2010) Protein deterioration and
longevity of quinoa seeds long-term storage. Food
Chemistry 121: 952-958.

Corbineau, F., Gay-Mathieu, C., Vinel, D. and Come,
D. (2002) Decrease in sunflower seed viability
caused by high temperature as related to energy
metabolism, membrane damage and lipid
composition. Physiologia Plantarum 116: 489-496.

Cornah, J. E. and Smith, M. (2002) Synthesis and
function of glyoxylate cycle enzymes. Plant
Proxisomes 8: 57-101.

Escandon, J. M, Silva, R. S., Granja, A. A., Alves, M.
C. and Pompelli, M. F. (2013) Germination
responses of Jatropha curcas L. seeds to storage and
aging. Industrial Crops and Products 44: 684-690.

Ghaderi-Far, F., Alimagham, S. M., Mohammad
Kameli, A. M. and Jamali, M. (2012) Isabgol
(Plantago ovata Forsk) seed germination and
emergence as affected by environmental factors and

A5 ols e sl 013 ST glasdy o Ll 51l
A PSR SO T W PP PR W
B e A TR IV PR g
sladeadl 5 sl ladlsly b «5nSt Jlé slads S
PH ol (s )duS s an Dl o o8 558 00 (5013
3 sk elis (S a5l 0as Jls b Ik

:cgl:..o

p kS L1 S el by, byl Y40 L eaiisy
esbe o2 il b5 wloll 0kedS Okl
Dl S b e s s5sLiS

Clr Ll alS s s (Y L lke 5.0 3 (00
g LJAKJ.J\: sl ol Ll ¢33

(\yay) ., - UL IR |-V S T SIE
Slap sl Cled 5 Jsloms Glaslidea s S 53 i
b G (saS  Jlb O3St el S etV
s i S glacsb, 5 bl s ol U
NOV=AVA Y L el 0blS W s S Sl

Abreu, L. A. D. S., Carvalho, M. 1. M., Pinto, C. A. G.,
Kataoka, V. Y. and Silva, T. T. D. A. (2013)
Deterioration of sunflower seeds during storage.
Journal of Seed Science 35: 240-247.

Ayyappan, V., Andy, G., Natesan, S., Won Choi, C. and
Markandan, M. (2006) Changes in L- isoaspartyl
Methyltransferase, storage components and Anti-
oxidant enzymes activities during accelerated ageing
in cucumber (Cucumis sativus L.) seeds. The Plant
Sciences 3:228-239.

Bailly, C. (2004) Active oxygen species and
antioxidants in seed biology. Seed Science Research
14:93-107

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

Balesevic, S., Malencic, D., Tatic, M. and Miladinovic,
J. (2005) Influence of aging process on biochemical
changes in sunflower seed. Helia 28: 107-114.

Basavarajappa, B., Shetty, H. S. and Prakash, H. S.
(1991) Membrance deterioration and other
biochemical changes associated with accelerated
ageing of maize seeds. Seed Science and
Technology 19: 279-286.

Basra, S. M. A., Ahmad, N., Khan, M. M., Igbal, N. and
Cheema, M. A. (2003) Assessment of cotton seed



WAL L Y ol d b ¢ oS 5 S,IS 5 T AY

Mittler, R. (2002) Oxidative stress, antioxidants and
stress tolerance. Trends in Plant Science 9: 405-410.

Mosavi, N. M., Gholami, H., Kord Firouzjae, G.,
Sadeghi, M. and Sedighi, E. (2011) Free fatty acid
and electrical conductivity changes in cotton seed
(Gossypium  hirsutum) under seed deterioration
conditions. International Journal of Agriscience. 12:
62-66.

Murthy U. M. N., Kumar, P. P. and Sun, W. Q. (2003)
Mechanisms of seed ageing under different storage
conditions for Vigna radiate (L.) Wilczec: Lipid
peroxidation, sugar hydrolysis, Maillard reactions
and their relationship to glass state transition.
Journal of Experimental Botany 54:1057-1067.

Peng, Q., Zhiyou, K., Xiaohong, L. and Yeju, L. (2011)
Effects of accelerated aging on physiological and
biochemical Characteristics of waxy and non-waxy
wheat Seeds. Journal of Northeast Agricultural
University (English Edition) 18: 7-12.

PettruzzIli, L. and G. Taranto. (1984) Phospholipids
changes in wheat embryos aged under different
storage conditions. Journal of Experimental Botany
35: 517-520.

Powell, A. A. and Mathews, S. (1981) Association of
phospholipid changes with early stages of seed
aging. Annals of Botany 47:709-712.

Priestley, D. A. (1986) Seed ageing. Cornell University
press, Ithaca, New York.

Rao, R. G. S., Singh, P. M. and Rai, M. (2006)
Storability of onion seeds and effects of packaging
and storage conditions on viability and vigour.
Scientica Horticulturae 110: 1-6.

Rashed, M. M., Shallan, M., Fathy, M. and Ismail, A.
(2010) Changes in biochemical and isozymes
components of watermelon seeds during accelerated
ageing technique. Journal of American Science 6:
979-985.

Ravikumar, R., Ananthakrishnan, G., Girija, S. and
Ganapathia, A. (2002) Seed viability and
biochemical changes associated with accelerated
ageing in Dendrocalamus strictus seeds. Journal of
Plant Biology 45:153-156.

Singh, R. K., Jain, S. K. and Singhm A. K. (2004) Seed
storage of African marigold (Tagetes erecta L.) for
ex-situ conservation. Seed Science and Technology
32: 503-509

Soltani, A., Galeshi, S., Zeinali, E. and Latifi, N. (2002)
Germination, seed reserve utilization and seedling
growth of chickpea as affected by salinity and seed
size. Seed Science and Technology 30: 51-60.

Stewart, R. R. C. and Bewley J. D. (1980) Lipid
peroxidation associated with accelerated aging of
soybean. Plant Physiology 65: 245-248.

Sveinsdottir, H., Yan, F. and Zhu, Y. (2009) Seed
ageing-induced inhibition of germination and post-
germination root growth is related to lower activity
of plasma membrane H'-ATPase in maize roots.
Plant Physiology 166:128-135.

TeKrony, D. M. and Nelson, O., Egli, D. B. and White.

planting  depth. International Journal Plant
Production 6: 185-194.

Gidrol, X., Noubhani, A., Mocoquot, B., Fournier, A.
and Pradet, A. (1998) Effect of accelerated ageing
on protein synthesis in two legume seeds. Plant
Physiology and Biochemistry 26: 281-288.

Goel, A. and Sheoran, 1. S. (2003) Lipid peroxidation
and peroxide-scavenging enzymes in seeds under
natural ageing. Biologia Plantarum 46: 429-434.

Goel, A., Goel, A. K. and Sheoran, I. S. (2003) Changes
in oxidative stress enzymes during artificial aging in
Cotton (Gossypium hirsutum L.) seeds. Plant
Physiology 160: 1093-1100.

Gregg, B., Wanis, S. A. E., Bishaw, Z. and Gastel, A. J.
G. (1994) Safe seed storage. WANA Seed Net work.

Griffiths, G., Leverentz, M., Silkowski, H., Gill, N. and
Sanchez-serrano, J. J. (2000) Lipid hydroperoxide
levels in plant tissues. Journal of Experimental
Botany 55: 555-558.

Hampton, J. G. and Tekrony, D. M. (1995) Handbook
of Vigor Test Methods. The International Seed
Testing Association, Zurich.

Hara, A. and Radin, N. S. (1978) Lipid extraction of
tissues with a low toxixity solvent. Analytical
Biochemistry 90: 420-426.

Kalpana, R. and Madhava Rao, K. V. (1994) Absence of
the role of lipid peroxidation during accelerated
ageing of seed of pigeon pea (Cajanus cajan (L.)
Millsp.) cultivars. Seed Science and Technology 22:
253-260.

Kalpana, R. and Madhava Rao, K. V. (1996) Lipid
changes during accelerated ageing of seeds of
pigeonpea (Cajanus cajan (L.) Millsp) cultivars.
Seed Science and Technology 24:475-483.

Kapoor, N., Aria, A., Siddiqui, M. A., Amir, A. and
Kumar, H. (2010) Seed deterioration in chickpea
(Cicer arietinum L.) under accelerated ageing. Asian
Journal of Plant Sciences 9: 158-162.

Kapoor, N., Aria, A., Siddiqui, M. A., Kumar, H. and
Amir, A. (2011) Physiological and biochemical
changes during seed deterioration in aged seeds of
rice( oryza sativa L.). American Journal of Plant
Physiology 6: 28-35.

Keshavarzian, M., Garivani, Z., Sadeghipour, H. R.,
Aghdasi, M. and Azimmohseni, M. (2013)
Suppression of mitochondrial dehydrogenases
accompanying post-glyoxylate cycle activation of
gluconeogenesis and reduced lipid peroxidation
events during dormancy breakage of walnut kernels
by moist chilling. Scientia Horticulture 161: 314-
323.

Kibinza, S., Vinel, D., Come, D., Bailly, C. and
Corbineau, F. (2006) Sunflower seeds deterioration
as related to moisture content during aging, energy
metabolism and active oxygen species scavenging.
Physiologia Plantarum 128: 496-506.

McDonald, M. B. (1999) Seed deterioration:
physiology, repair and assessment. Seed Science and
Technology 27: 177-237.



AY e 9 o 6[.&.)\:m| 4@)0[,’ 6\.&4&0[)\1 2 a.\.ﬁcﬂj J\JJ ):.'FU

Walters, C., Ballesteros, D. and Vertucci, V. (2010)
Structural mechanics of seed deterioration: Standing
the test of time. Plant Science 179: 565-573.

Wang, F., Wang, R., Jing, W. and Zhang W. (2012)
Quantitative dissection of lipid degradation in rice
seeds during accelerated aging. Plant Growth
Regulation 66: 49-58.

Yao, Z., Liu, L., Gao, F., Rampitsch, C., Reinecke, D.
M., Ozga, J. A. and Ayele, B.T. (2012)
Developmental and seed aging mediated regulation
of antioxidative genes and differential expression of
proteins during pre- and post-germinative phases in
pea. Journal of Plant Physiology 169: 1477-1488.

G. M. (1993) Predicting soybean seed germination
during warehouse storage. Seed Science and
Technology 21: 127-137.

Vanpijlen, J. G., Karaak, H .L., Bino, R. J. and Devos,
C. H. R. (1995) Effects of ageing and osmopriming
on germination characteristics and chromosome
aberrations of tomato (Lycopersicon esculentum
Mill) seeds. Seed Science and Technology 23: 823-
830.

Verma, S. S., Verma, U. and Tomer, R. P. S. (2003)
Studies on seed quality parameters in deterioration
seeds in Brassica (Brassica campestris). Seed
Science and Technology 31: 389-398.

Walters, C. (1998) Understanding the mechanisms and
kinetics of seed ageing. Seed Science Research
8:223-244.



