[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

WAZ T Jgl o)leds o)k Jlw /ol ! Hds slainssy

@3 2yt B, 4 gl T cllad g Siailen g w395 G s U
(Zea mays)

¥ .oy . Y w2 e
SO p0 o ¢ (G 30U iy ¢y Jo e ¢ (ol Al ,d

PO oS8315 (53,55 0aS83I0 (21,5 OBl (S35lsu5ed s AT sszeidls
! olSEs (555l 0aSLails el )5 | punlis IS 4t gal il "
O] ol (6 5,5LeS saSiasls «obils Mol 5 el 09,5 uely) (g 250"
O 538 b oSl (53,518 pole 09,5 e
f.darabi @ilam.ac.ir : Jgime odim g Sy 5 Cony”

OYRFYIYY i pdy ol ¢ VYA0/0/+ 0 el o &)b)
LRV

CohsS p Saba dod o 51 Fean 9 )bl e YU (oo Cgh ) (o guas 436810y Lsl delunsls byl
Clled (qwypr (uizeod g @ 0 Hdy (Fidlex 9y » Jlo P o) p Hsbied 9,105 0 FT HLLS 4
ol g caely; olSinlojl jo (cldgly ody Jakxe socrlisy 3 slid Condw il T slops 51
Pl 1S5 aw 33 9 (Bolas Sols gl 5k B 53 o 595 cygon WWAF Jlo 5 o3l olEils @bl
30 593983 Syt 9 (Vo) 9 o P+ F VN Vo8 VoY il S JKew) gedaw il 50 @yd 0y g o8, .08 )8
(W0 )5 A (o Cugby 9 31,5 (lw 4z yd Fe glod lije, IV g culid )l )0 Gy o) haw e
S o 9 (03095 (5 il T 018 (LAS Gl ylg 41 5205 b iogy o3l el (sl ygsS lgacay
Called (ormb sazals do,s (Jjalea woys Og s Fme (wyp dg0 lae led o w)d
o o Jlesl loj e GlBhL 1y ol sxe bl Jolxo sty 9 cilamsl il slops 5T
caplive Oliso pluw g el usIl €uls glrodld o (6,10 Sxo (Susod (! 31 ogdle 010 Lis oy
30 b oy pun plad j0 b Bl e Glgieds ColamnsT T sop HT culled az 51 .l
Pl prlw b s Blo po Vo (ol )5 S o8y (S yobas Lol ols (yLi 1) (295 B s )du Jlg Job
Sy Joxio g5 by 4y Connd

Cerd g SN Cls GYBL du Y19 ooyl |y 1 gualS” (slacjlg

16919 sloase
s dlyy dalpd 4 )5 e 08, 20 Siailer STy )
58 3 e o)) @il lg; s, yo oo ool el pa -

5 Soeote50) g oe CaiS 9iS bl ales o Lo, oo
G AYeer sgas jeiS jo a¥le ((WYAY ), Ken Gya8 L Jeaxe (Zea mays L) &3

BBeevee BFDeere caS glp oyd 00 5 VO e 5 CanVb o8l bl a4 5,55k 5 s pd @l


http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

\2

ey (GBS 5T cdlad g 5340192 g w095 Sy ;U 10yl e g S0

S S Sagdl) 3350n i Sh gy a5
FARER]

Cbloy dops YYYe cogh, b Ldy TS
b soy0 VO Cagb, B 1, a0 ol 5l am g 0gd e
S @95 gabex 5l 6T jshaea gleS
Ol bl ) s GlasSl S ) sbay S
O3 T30l sgie ol ph s Coszse
CoieS 8 Cews Gl anTp 4 50 6pm b (Sogm
Sy s @bl g 9gd oo Dbl ley cdS L
(Vo0 IS ams oo (2alS 1 aile o

Wgdise Jlgy s by culial g )lo,ll (b 5o
GRS gl b e 5 (Sialsr SebB ol JLis 4
5 6B ST VoA Sen 5 Slale) wb o
ez Sl b s s gy (OTAZ e
Sl 5l b aS vgd e (g pSojlal Siailer ol
5 O CerS) olggye byl e bli
b oy e g 0y slais Jre ae slo )l
> sy anls (0aYF L8000 wil e (s s Ll
DS s Ty e 6L g 0SS Ll il e )0
55 9 Sl oS feily by jd jes
g Ludloy e o (SeBy else 5 Sedi oo Gue
So) iyl Jlae Sl e Jolse b gylo,Lal @os
SRS VAN

Sagh Gy S J o Sl anlB b s
oS 1 OS] Sl slaaiss oo SRl 5
Ay ey ST LS Sl L g8 ge o
J laaiss (Gialemiple; )s mizmen gl oo
3 g by jdy Gog Sas by o 4T (5]
Sloy) Nigd oo d3lTAilons wgore alize slacdly
claiss L3y oyl bl Jsb o (TAY oo Sen
O3990 «072) ST JS00l, Jed 5l et Jlod
3 (OH) aeSg,0e J5ol, 3 H0) ansty,
Pl shel G g adl pend oal )y slacdl

* Balesevic-Tubic

5 Moisture Content
® Walters

" Agrawal

8 Bradford

’ Bewley and Black

a5 00,5 o Bras sladgle o lails &3 ac )50 LS
JH1o 50 aopn Araga lisyse yd Gl ool
s el g 3 Ayl 5l eslil b g eaS
0958 (b sudy slayd e )d A0 Gl e SeB e
OYA ((oleo) ol o Vo F ]S S 3y e

i) &5 Sunl (6))9liS i 0sles (Pt )
Lood g wSee mol 8 1) olS (B g sliy b
=hy sleabls aen gl oS o2 S wudS
et (515 4 alws I leebl gl a5 col
5 @l SS9 ol Liagee dsyie jo azalS
5 5 oy S elge eilis (VFAR oo Kan
oS S sl wdg Jalel e ol coiS
Caws dy ole; g 2LlL ()l gy
1 i sl Gloslllggd cuenl gLl yelas
Lulyd s iy s qelime Lulys oly b Sl
e ) wibse T (Il g (55l B il
KRR A WL

el jlom alolddl )3 a5 Wl e iy &y
b Ll s cos 1) Soe Ysene 5 o9d il
Ll e Ll g o)Ll ley 4ty S e
ol $5e 50 a5 (S5l p (oo Cagh; 9 Led)
S Sl (LS 52 gas g 08, Al e sl (Salls
S0l 2 odle wdlios )P (VL Cueal
byl 5l Hd a4 g pjalsr (BI85 e e
(or 5 T wile S CuhS e
50 el b ddien 3 0pnd as Sl (YN
Sloess Lalps 3 casl oy )iy (5als
S S g (S il 6)I0e sl b
VoV o), San 5 s2l)) aily el

Lis glp byl e 5l S, @l
Fad b d gls)lal il wudy 05 9 (BLS g9
2 e J=le 5l S sl (gy8 oley b el gas
co ol 4 (BB g @58 axgi pae Cwl Jd Cano

900l (So5elen 58 o (SO 5d Ojlus o 0 0ed e

' Gholami Tilebeni and Golpayegani
? Mohsennasab
3 Rajjou


http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

v

WAZ T Jgl o)leds o)k Jlw /ol ! Hds slainssy

8L s lagine ek Jole (S
clld h lgy Gl L &S 05 1S Geiaren
Oilpede il el ilannST Ol slapes !
LoaS ws,S U5,LE (Y1) oSes o LIS 00
eSSBS lag 5T codbed ,d Jlgs 5o Gl
L8l pals (gl e jsbas Bgennd ST g g
ds 30 53 Jlsj (o Geld cpl plodl 5l S 13
Lely o 50 09 LS Cusho;y g oo b calizes o
slass s Sialezr ley el o Siallex wo)o
sy 5 coteS 5l olne (lgsar ok sloazalS
ool (chg) Olyear (Sl Colan izan g 0
Clled g slid a4 ool D)l Gl ) p Gl
2 Jole lagaSsy g colaSt T slae 1
OS] Jud - slaaiss Bim o ool, lsiea
W8S 18 sy 20590

L9, 9 dlge

28588 Ul sbpesile calin sl
93 S R Sy 20 5l o5 L el
WNog ond angd @8 s JWd 5 Mol A 5l a5
b B o sl Ojpodr aleslad ool
A alul 1TAE L o 1S5 s b dobas SLals sl
Ob 5o Db alBe glawy e Joll Jol )5S
LS o (Vo) g e 0 F YN) VP YY) b
Fald) zhe [z 5o (0095 (Eoiae Sy poo
2 sk (sstae 6ym sl 0 (G 59, VY 5 A
5 glasl Loy Cugby 9ol 3 il ax 0 Fe gles
S 5 como 5l el gl s Jlosl 730 o
gieled 5 miedagh, s Syl Cugb, 5 Les
Sl s o&iws J31s 40 (W TFA) Jow Jlsws
A oolaul

by Nk 5 ey spSoslal jlaiea
0239) Yl slaibiad 3g, 5l baydy Ssals>
ol Fare Ao Hdu vae YO jelaie oy ol eolatll

065 5 1y gl Geyog) 6y Hlesd Jlesl 5

% Demir Kaya
TISTA

bl s s Wl iy &yad malS s
FARRI R COVSPRSTIIOI g PRYN

bl b (Sl LT 4 e Jos ol
30 S8 by Ol s g eul alfaiz gLl e
OglaenS Ty & jomie Caled )0 a5 w25 Jobo
Sl i B Sallesl 5 o
Hen 5 T Ly YD (Sl 5 S) wisd e
Sy9re Slampl adg 0 L0 Uy pae (V.-
Silom il slosely 5l (S ey 5 2l oz
5 L8l J55) el ool o e jo L g 8L
OFAF ) Kan

Jbd GlaaisS ae SIS 90,5 B sl
= glepiin (LS glbadl o 5s]
Sl gy asle ol e ST ]
5 eS| slslS g JodsSe W oSSl
asle TaSly cauS i syl slepiac
BlysSal s lanSly GYBE GBgenss ST om
9 JBaS) 913 S92 9 (obS) ydy slacdly jo slaenST
RARRTIRALONS

CailognST 5T YU zshw 5 e sl cpl colled
silaS] Sjlus pln 0 (Sep [h 0 gz
Bl ) Jobo @ Sjlas 5 a8 oo Saeglie
oles S sl byd 0AA T el wsle o
FUSUIS S PRI S PUISONUC L SRS VR S B Py (CO
SlawnST 5T slaes 5l 51 olaws Jols a5 azas o
ST Db sSal GYBE L gormd anSTp g o
Whea 5 (o) sl jlanaSly Gestsls
e sl Cdld g a5 sl sad jo)l35 (Yee e
ST g GlapSTy SlbyeSul YL Glasy,
5 SSgw) w30 25 1) 5L5eSlend 5 Ugend
(0 LS

olS ,% g3y iz b (WY)) guee s
Ol i Jlgy Gal¥l b aS 057 (5,155 IS

! Pukacka and Ratajczak
? Kibinza

3 Bailly

* Alscher

> Sung and Jeng


http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

A

ey GBI 5T cdlad g 5340192 2 w095 Sy ;U 10yl e g S0

SrSolail lo b ladiges pmw il coli lagy 3]
DA (6,10a55 ol,F il 4,0 A sles 4o gy ]

Aiges p)5 IO 1ol « gou T o lae Zl Sul cuy
00 3,5 Ml gole 39,55 50 JalS S 50305
5 Lol ol & glsed Bl pd s ¥ G s
3 Jolo bylie 005 055500 MlS iz gle
50 590 Weee L aaBo V0 Sow 4y g Bgainl dJo
g A Geedy il ol ole a0 Fosles o aids
5 ofian Olme SlE Caz YL 5B T 51 ey
Bb ) e 00 ags Gl 8,8 s o 5l culles
S PVP 05 10 L1y s p) 18 ol e
b e g 03,5 J> o3 e Of o) Lo ¥
O 5 am s et 4 Jobmo PH Sopa 57 o
Shas al onile, pd e 00 Sl a4 Joloe
slompl 5 pSgn xSojlas lp L ol
A0 5 oolatl ‘s';jl.xﬁ..ﬁ.fl‘s';fl

Pl oS Cdld e gxSeslil Gl

¥ : . .

@ogh® 9 wmlme gy Sl lUgemns pnSTnom
ol Ulss olal s oS3l s oslizal (1AVY)
ilrordgtd bl (05" B8gio ;0 jBgamadnnnS] jom
sl heg  NBT)  eodsjlshyyis
DS s 5o )5 50 (g spa )0 S| se

STy 5l (o8 il (liee gpaTosll )2
Sleess Sl L (0930) ol 5 uils s, 5
i aaaS] i ool pSoslail s eolizal
0950 il @351 (nl g JsSulsS

Dby SaS a4 VB iyl s (5,50l
G5STy 51 sy ol e 28,5 alxl (VAYY) Tlagsew
oolawl ;_;)|).> 9 m‘).: 0)9).»;0 )9,b.> o u.i:)).u.u
~>9~JL540

S0 Ghsy SIS a@ (fign bl e
Sy Jlail hg,y onl gl il plwl (VAVF)

3 Polyvinylpirovate

* Beauchamp and Fridovich
> Chance and Maehly

® Sinha

5 08ls 5 Blo B 55, Gasile 3 ,8) s
wbr,yd ol sl ol 4 i o LSS cel YT o
Widg odewy jaghe /B 4 lagl azasy, Jsb o5
Al a8 S e s eajalsr ydy plsrea

Oere Olelu o &ljey O aods 0djdilex (sla,dy
Odol s (g lo paailonl g bl 5o, Gt a0
4 ool sl (oyled 59y a3l s Gholeds o,
g Gtalesl £955 5l Gy 0228 55y 5 R 9y el
odls 0djdilg> (gla,dy slass )b 5l Siailex sy
Ol eSlhe il a3 5 laiys (pie) PT 09 °
(o ohlen 5 o) Gy, ool ' il
D Al ;5 alal) b
MTG = [n1.1+(n2—n1).2+(ni;n2).3+---+(n8—n7).8]

ao,n8 bnly Sials by (Sl =MTG

ilies i U Jsl 59, 50 Sials>

sloazels sl Sl 55, oSl 5l om
SIS Sy e g S)led abpd 5 (b
09N laazalS Jold (xnbpd slaazals wiad
Gl s 4l laasy) b oads) a4y, alals
dlsz Gl gloazals 5 ol o 055,55 sleasy
adys i yo aid) el ad S b eysca] kel
lompl  coad  gpSelal shaiea il
Loyl sl sy 5o by ozl colas] o]
Sl e Yo 00938 b g 5 2 o0l I3
S o el VY Goo s g a0 YO sleo jo ylads
ety e a8 bl s eols 18w,
5 il sy 5l Ceand o pdycnl 5 (ol
el iy slaad 51 oS pydge ) 58S L s
ST s S a5 iley oy wlgh oo, Saien
I azels S QUls S s ol i
(Ye)e ‘Ys.;Lé:wl 3 L guno) QB3 co Cawsd

5 ol il slaes 3l cdled olul ol 5
% Giedgy ) Gl (6l s S (o) 2 )3 e
oseiosll gy oadlaz Glagiiz (s 5 oz
Ll s b ol 5 wle Gier 5o abolddl 5 oy

! Mean Time to Germination
2 Msuya and Stefano


http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

&

WAZ T Jgl o)leds o)k Jlw /ol ! Hds slainssy

Eord 5o el 03,5 oy l8l ply a4 Jjailse
Olrz lp s e s gloydy o (il wnlp
clownd Ko g slie a4 oad o))y ol
alls clld same Ll Guzmes (Jsle
5 e lanST GBI 5 5l xS slr 5 (ST
ol g ol bojls ol Gl jshiea (b«
2Rl Ha bwg O iz 5l ey bl gaose
bug (A psba Jh om0 () cul
5 T Sl) el sl akie Ldy ©jad s ials
O DS (Ve F Pl g LS Ve ) S
o Sse Sslers 4 STy Gl 5o ooy e
Jebo a4 col oSan GialesT ol g0 (95095 )
il gl (S35 sl s
S il B L gy s pled ;o 4 ols lis gl
wdl ol b gloazalS wo)s 6 ol
loazals woyd (pyeS 5 niiie &5 G)eba
Sr oo WV og weld el 0 Gy 4 b
azalS ol g Jialer mals (V JSE) od cssliv
pasede ook Slalllas 5o )0 Jlyy sladaly plgrea
5 e YA (SKen 5 Sl cwsl oo
3O b GlazalS woye gals (YN () Sen
S5L 5ok any el 4 bgpe Sl (See (g S
GOl by azals 4y fels Lle S50 )5 S
el oald lgre Alise BV y09) S
oz 1 o OpmlognST 38 Wl 0 iaee
Stele 0,95 epp deb a5 cul oyl Gl
(Voo e 5 (ha) wsdie (Jobo slacliac
O CokS el 4 e Slyesd Gl sy
0lS puS ad, (Siailer e g ao,e als
Sfles ralS 5 e loiss a4 Coles Sl
5 e (TN) (SLE 5 (D) Ngdoe
el Hd Gy a5 WoS )15 (Vo)) e

Gl g 09b o0 (il Sy g o) alS

* Tatic
> Gupta and Aneja

Gl Byme )0 35790 G250 5l cildy SlegS
ol 250 s Sl el (5255 oo
L85 g (Vo0 0) o)) Sk o9y b
ok 53 Slio Sl 5 Sl 5l
4525 SAS l58ls 5 5l oolaiwl b o] Caws @ s

2z ogesl 5l esliiul b (Sl Blaglie 5 ikl
plil ao )0 B slas Jloixs! mlaw o Sl (glassls

slajled 5o 0ol g pSojlail wlas uibly a2
oS ole lis o8 lbu o & 8 g, Al
woop Slio oles p oadlect slajlos iSen
o9 o g doys my gl Jlaisl maw (o sal
O Jgoz)

@ ok 53 Sialsr o) (eile Sluslie mls
bilows s (oles )0 oS ols lis (5095 S sled
wdly yidlS Sidlex wo s gum sley W il
Jbees Lalpd )0 (als cul (e (S oS (5 sk
sals Lol Yo () JSi) ael casots (5 39, VY
hYs Ll stass pain 50 Jlss Jsb )0 (Giails
s 9 RNA o5 PLsl wnd eewlansTy, aole
So) Gl ool S8, Jobe oy sl DNA
FORY YN SO LT EIARVEAS

2L s il ploy il Amlie @b
obey el a5 ol plas epssy s led
oley RIBN 4l o e aled (Sjalex
ol Olie Gritdn 9 (neS 23b IRl s
Syd g sald Jlad @ by cdp o4 Sl
i) 090 SCT01 &y 9 (55w 59, VY 5 SC703
9 00D & Sy 5oy VY Jlesd 50 (IS sk 4 (Y
I R S e S
oy je plod jo Lo ,as .ol ool ools ;las  Jjals>
Ol (eSle 5man s o5 090 Jlosl 5l g

' Tammela
2 McDonald
3 Priestly


http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

ey GBI 5T cdlad g 5340192 2 w095 Sy ;U 10yl e g S0

20 Gy aliZe glajled o oad (gpSejluil oladsn 5 Soisled iz Glae (Slaye (2Kile) Guib)ly 4 Y Jeus

[ DOI: 10.29252/yujs.4.1.45 ]

)3 by o
-l 51 51 KRR
.. Ol 3 32 ) e ‘
o ] pegY i . 25 B B N o Az, &
OeS9x S o obygSe! Soazals ]
ORARLY! ' ey ' BV ‘ Sl ol ol Sl
Jsboee SBgoms SlaemSTy ‘ sk
VACVEE R R ARRREE AvyoREypyagkl o yyavest pvsAT vyl e 5 o3
AR ek i dala YAAYA®® YYVOEE yyayy** FYVAYH* YYAO** N Ao yYap** Y 7
09%9)
%
SNV EE RV ddala YEpE OY/FA®* VY. Y VgL EE YEYNEE <Y VQEE IO ** VO w2
S
«[+YY £1/0 [NAAR YY/AA yaNeg \YAID YYVIY «[+YY YYIO \Al Uas
Ol poss o
AFY VY RN 4 YIfY RYAA! \Y/f7 V-/fY O/fY a/6v L
(%e,0)

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

S gre € NS0 iy § S Jloio] o )0 o cine o 3 a.g%;é

100_21‘) ab a ¢ abe ab
90 + "
2 o0 § e @S0
o 70 1 Ein 3
360 {IN \& i\
ws Ny N NG N PN [, o
3 3 o LR R | M
2 1] i il | R bk | R 4
5 40 g & g & B & @82
a g ¥ LN 5 B o
v 301 NN NN LN BN N BN
PN LN LEEN LN BN LHN sss
20 110N AN NN 1NN NN AR
10 8N N BN BN UN | N
o LEEN [REN [REN [REN | REN | BN
& N D \
& & & &S
3 S S s N s
@50 &

395 A S2 (Jlg; 595 F ST el :SO (oads m s (5m) Ho Jloy i il o &3 Gilises slay pud 15 Sjailym w0 =Y S
(el 5SSl ge3T bl 3 030 B (sllas Jleis] o ;0 o sine Siglds pae ooy lis S ie Bg,>) Jlgs 59, VY 53 5 Jlg;


http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

o)

WAZ T Jgl o)leds o)k Jlw /ol ! Hds slainssy

45

3: 4.0 7 u

3 35 -

g )

‘2 3-0 N hig § =]

3 e o

2 251 IR ]

X o~ SN 4

: NN 8

% 201 NN %;g

Y o1s 4 AN N

EE\ \ \

3 10 1 PN %;g
0.5 - %s §E§
0.0 LLEEN R

SC703 SC706 SC711

VA SSSSSSSSSSSSS

2
=

A AAS TS LSS S ST LLSSSS

a

@S0
@51
@S2
2S3

Ry

G

i

\
%
S
\
\
\

e

R

R

2

Sl Ny

SC604 SCMobin SC701

RIPRVRUeT

AS2 Jls5 59, ¥ ST wals SO (oo Bord ) s Jloy s ).uL Cod O)d Gl glaay e Jo Jiailex by Sl =Y S
(el S5l Qyﬂ ool oo 0 b gl Jlosl CJa...; 59 )losz_u Dol pas oaisylis S ie Bgy>) Jls; 59, VY S3 595 59,

e g Tl 0¥ ) Kan 5 J555) Sigdhioe
oo, Kbl gy, aie Sldllae 0 (Y- Y
Yoo oL Sen g o) (Helianthus annuus L.)
(Glycine max L.) Lgw «(Y++# )|, Ko ¢ ;LS
(Fagus sylvatica) 3s, 1,5 (V435 S
Arachis ) ue; plob (Ve -0 S 326l 56
algaie 5 (VAF K> 3 Sgw) (hypogaea L.
olas (V40 ) 4 \c%%) (Citrullus lanatus)
b s 2SI s il i (55 5088 e ol
Lol olyon (Sialsz sl 2Uly ralS

2 otss G obey ol GllesT gl o
sl iyl ol pals L oy ,es ol
O 9 (S WS (s yebay g oljen jlanSTy
Serd 9 e 595 VY Llerd 4 bgrye il ay codlad
2 slehlF bl (0 JK8) 0 sals
e eee plSea g B il cdills
VN (SELE 5 (vals

% Basra
3 Sung
* Chiu

BT R C RN RS CRE SN SRS g
D8 (S 54 yoe Jsb g CodeS @ )b ome

Sl (b as sl Glas Sk anolie @l
~a 235 I8 g5 s B o slad sl
Rl 0 seyp 930 G ee plad o a5 sk
s Sl et e sym Olej (Rl L Gtalos]
Ole pyian 5 (oS 2l Gl 4 slad
Coddy Sym 59, VY 5 ol Hlad 5o Gl a4 2l
cuitS p B e Sl ey (o (F JSE) sl
Om 3l a5 e oe 9) ook ek 5 plewden
ol cwlayl alez )l slae S LSS 8,
ol b OglaenST 4 o gldlnd
eS|yl SlaS 5 & HgelanST S0 5wt
oS dighor s S gl 5 908500855 (o )]
o3l sl JGol, Gloyz; sl iaSly olx! o
Crpdder ol il o b ol gl oo
JH1o dlge g lacdg xSl 29,5 (i g ond elad
A8 o sy Gl Jpsin ) ol Jta sk
XY e 5 ss)

S ek bt oz GormlanaSTy Grizeen
boads xSl cass o8l cely a5 ol Sl Koo

' Goel


http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

oY

ey GBI 5T cdlad g 5340192 2 w095 Sy ;U 10yl e g S0

SCMobin

Sy W

SC711

SC703

[ sy T vsinArzszez ot 10a ]

S2 Jlg; 59, ¥ ST wals :SO (oo g s 6,m) 4 gy 5 53l Cows )3 Gilies (slooy yud 50 b slbazals s s -V S

BaS0
Bs1
BS2
ES3

S L TS
QR e e

L S e B52) 155 59, VY83 5 s 55, A
Lis S 2te By ) ls 59, VY 5S35 Jls; 59,

3o gy a5 8l con @5 Gilitie slaoy yod 50 ey Sl ot ol —F S

- s BRY)
% £
& FITTTTT7ZE =
) ek =N 5]
.\-Q h \.\-.\- .\V@ w m
M &O% 3 )
4 3
d 4 1l
3 2, 3
m/ ® 3 :) —
o R, Ey w I
Mw T g 4 ) : w
3 EON =3
SN 77 LLLLILLLLL L, R
4 % b
= o) P> 4 oS
4 T 5
TN D Q
- = & [ 5)
3 : i) 3 A
— T T 9 9
9 q @
a Mmoo wnS NSy g 2 5 oA
a TN N NN - - 9
Q" o
3 2] \M (urdjoad; Suu,_urur Jrun)
% gl 6 o { e b . . e ap
3 M ) m 3 e e K)ol
3 o s 6o = >
I N
9 N
2 N5
3 2%
= 2 lw
3 5 d
’ <

8T0Z YIGT Arenuer Aepuo Uo QSE0+ 22:TT e J1roe'nA sihA wouy papeojumoq

© 0 W

55 i 5ol cos o8 Gilise glagypee 4

STy ol oSl T cadles —0 S

J

5% !

o505 olel p awey0 0 gl Jlis! mho o

39, £ .S1 als SO (ol oS AS)*’)

VY S35 ls; 59, A S2 g

Las S aie SB9,2) Jlgs 59,

s gxe Solas pac caums

J

(sl S5l

s 0g2g 3y gblas slypslSe

A,

Pl i el sblis lapmailSe ol axS

1 sladesl; adg Wl o

J

Js

aile aeSTy e o ol JKGol, caims rals


http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

oY

WAZ T Jgl o)leds o)k Jlw /ol ! Hds slainssy

Slmpl culd pals sy salgs  sbla
asile goanie LYo @, 6ym 1 p Hlans]
cge ol 40 a5 Ceol RNA jw 40 o) o
OLSes 5 ul) b walss oy g (hals
‘Lcap.il',ﬂ o) cdled el ol Ko Jdo (Y-
o dlsy b oo a8 Sl 5enST Jled sloaisS alos
) B oo L 5T w56 g 9wl ge il
(oo o San s

OB L as sl las ool .Sl anglie gl
sloeSon Ol 51 b sebar Jlsy o)
Otide &5 Gysbar el ool allS 4 el
995 2ol Jlad g V¥ Wl S K 4 gy e (5
Wokess 9 70 ¥ oS UK @ bgryo 508 (S
A S 09 6 59,

Sien 5 S|l slapsl collis rals
G9y Ol egh s Sl jo el slacnsn
5 O cwl eal IS oy olS
o ol b (oY oLen o 555 OYAY. ) Ken
syl cdld mals gl kb LYs
Lol el 0 555 5l b 5 ol 1
4 e Coly 5o o8 RNA s 4 e il
Ox JWil 5 g, el Eian el
Slamzl @G5S Jub sladgs oo 5]
999500 lam T 55 L ge o5 olapnST 1]

300
250

ST o2 31 cdlad

(unit min'mg-'protein)

200
150
100

50

0

SC703  SC706

SC711

5 STy SlysSel GYBE bganyonas]sm
Aol o oSy
Olime e 0Nl Slglie @l b
g 09wl Jlewd o slaSTy o VB o5l codled
S Job 3 1) RalS S e ST R
Gl wl,S K ol lis 0g5 5l e Jles! lej
colles o el s YYY g £eF 4 VY
Slo i 1y Jlgy 0,98 5 e cilognST T slaps 31
G o olag e Ll b VLIS 45T colled
Ole riie s i S se S egiae
St 5o VoY Lol IS o VBT o 551 cdlad
Gt 39y VY sles S el Clled (aS og aals
Al ooagd VIV £ o Ve lawl,S S
Jleel Jlas o3l o slassTy @l colld (e
o ol Edled ooy jua IS 10 (5 gy V) osd
sobar g eden; wals e 4y s ol 5l S g G
N 5 7Sl ol Gl els (6 Seie
35k @ S lerd Rl b 5B e oSl gus 03]
Ol ot &5 s (2l 28l 5l e
VX oolyS o g 2ol jled jo w3l cnl colled
S 5 G 595 VY e o ol e 5 0
Las oyl se ol mbs cpl (A JS2) 09 #0F Lul,S

61‘“&:‘.}31 Las ay 0B )0 )095 5w 0)50 il

SC604 SCMobin SC701

LI IRVRVer S

AS2 Jlg 59, F ST wals :SO (ouds g yed 55m) s gy 5 b coowr )3 Cilises (sloay s 50 5lanSTy ool codled -8 JSi

(Gl (Sl 903l bl a0 0 B (glas Jlais ] mhans 5o lo sixe Siglds pae soimoylis S ie Bg,>) Jlgs 59, VY S35 Jlg; 59,


http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

of

ey GBI 5T cdlad g 5340192 2 w095 Sy ;U 10yl e g S0

=

)
wn
—
(urdyoad; S, uru jrun)
@ 1€ g0

[ sy T vsinArzszez ot 10a ]

SC711 SCMobin

SC703

RPN IRVEeN S

»»»»»»

©_pm ]

SC604 SCMobin SC701

S yd W yad

59, ¥ ST anls S0 (ond g s (6 2) & Jlsy (28l coos )5 alites (lany yud ;3 JBgemasdnnT s oyl colles —A JSo

O505] bl 030 0 sllas Jlais| mhacs 43 lo tme <glas pae sdimdlis S e By ) Jlg; 59, VY S35 g5 55, A S2 (Jls;

(el SSls

SC711

SC706

rrrrrrrrrrrr

SC703

140 A

Jﬁ 120 -

S
>
—
I & LI

(urdyoad S, uru jrun) ¢

FAP b K| g b g€

595 A 2 Jlg; 505 F ST caals :SO (oad g s (6 m) s Jlgy (i85 il oo &3 Gilidee slau s jo VB o plieudles -V Js
(Sl SSls Q}A}T ol a0 0 Gl il mlaw jo jls pxe Dglas pac odsmslis S e By ,>) Jlg; 59, VY S3 5 Jls;

8T0Z YIGT Arenuer Aepuo Uo QSE0+ 22:TT e J1roe'nA sihA wouy papeojumoq

SC604 SCMobin SC701

SC706 SC711

SC703

@S A9

595 A S2 (Jls; 595 F ST el $SO (oud g s (5m) s Jlgj o5 il oo &3 Galitee slaau ped 50 S cnaSap ool =% S

(Sl SSls Q}A}T ol a0 0 Glas i mlaw jo jls pixe Dglas pac odsmslis S i Bgy>) Jlgs 50, VY S3 5 Jls;


http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

00
WAZ T Jgl o)leds o)k Jlw /ol ! Hds slainssy

[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

Oy calBie Glbay ;e & 50 (6w caliSie lo,lewd j0 0al (g S ojll alisie Slis  Siwon oo =Y Jgo
RSN R <{N
ol ST g s ’ o ao s
OeSey SlaensTy, YLl i shaxals obes
. Slaensty, POX : CAT 3B gomd PSP ’ sile=
Protein B ’ R ) b 550 ’
APX SOD LK T GP
NSP MTG
) SovE ey ek CIVAY* _ey N COYeNE Protein
ns * * ns ns ok ok
\ .1vq - 10YY SJEYA - 1OYY —.IV§ —e 154 - 15Y APX
| CPNEEE L JAPEE N Niia - /Y™ Qyeiok POX
\ Yo Sy E L JpayE SeOA™ vy CAT
\ SV EE NNk CIYAEEE e NEAFE SOD
\ CJAYHE NN Yk LK
! VYRR sy NSP
\ — vy MTG
\ GP

S s e MS (o sxe woye SO sl mhas jo o e do 0z e mhaw o

S e e ol SinlesT cpl 5l sselcawsa s
g 20 S e i S8l s bl (b
Sl el i cdl e il gaclusl Ll
s S8l el Gl cel gyl ol
Pl oUly ials aslsl jo usman 38,5 oo
ol ot ilownST 5T elis wloles o115 )5 60 5
5 slacaSly GYBES cudled o pals Las ol
e Bl cdld sl ol e bgenss anSTy gu
|y B 28l5 5 s Usb 53 oS 5]
s (558 5l A e 5 (6w &8ly o ol gl
PR LRUSUOWIPL | FRrow] P W Bd] KVOUE 3 ] s - X
Oz 9550 53 5 (ST T (oS s
Collad by oSl et 33l b a8 ol olis s
2 5 b e (Rl (SlanST T a5
S 03, reon (nl 5o aslllas 590 pB)1
Lulyd a Cms (6,1 plo b aglio jo VoY S
g peie Iy

5 6ymbel slaiiSly o il suils! slaws
9 ) STl ) e 51 cdlad rals 2 o Db
NARRY AR CONS

S aesee Gl Slio (Siees oy Jooo
CilognS] 1 Glagepl cdld L Siaily> a0
OIS o )d Sy 53 )l sie 5 e (Ko
5 e e iy i cis ol L L
Sy Hd @08 als samslis a5 o)l (gl Sxe
by Sl cets pliee I3 L plejen (Saile>
Sinlez ol (Sl rizmen (¥ Jguz) ablios
abal) SByesd wSlhsw mpl colld bbb
=l (¥ Jeuz) cusls (r=0.396) e g o sae
Aoy S aes oo lis lase awgl onel Cews
oS glaigSay ols uSe alal, Je cuid b Siaile>
Sialer wops sla sl (oSl colae Gl L
o lyea abaly ol Sl Glgiee g Canl il rals
5,5 ok ol ek (&S bj)l lp e a2 La
(Ve ef o San 5 i)

! Lehner
% Rao


http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

N
ey (GBS 5T cdlad g 5340192 g w095 Sy ;U 10yl e g S0

&Ll

CO09) Sy ).ul: o Jv..u 5.)5 )9..).3 o GLM}.\J u‘)»..g.: AYAY T ‘)yu}oLa 9 | “;Ual..: “) ng)ols ﬁ)ﬂ
L)‘)‘e) wals olLidls g_n,-’ﬂ)“) QLQLS o)i:S Oy g

5 idlex » w05 Gy B NYAS e Lled o g0 0l e oy o dome ez wB leald () s Ladl IS
-Yf7 «(Y)YA ‘Q‘ﬁ‘ 65)9&:5 f’5lc e -4> 6L° Cuigdy 5o JM‘;: 9 )’YULY w‘M‘ ‘5"’" &“m;—i—‘ Codlas
Yvvy

etz Oyl oSy iy AYAR 1o S5 5 Lr e ST o 315000l oy o il US55 ol sy oobaas ol e e
QLS pole alme (o5tan 5 (b o Tulrd Cod SIS )0 50 cilST (T gla il (S cld 5 b
BOF -OFD (MY (ln! s5,5La5 Fole) ol el

o VAY sl ol g 525 (a0 ) S5 )4y (@5505555 AYAA -, « oolio

co 1515 13, 90 @il Jlss yeiy 5o ssby-les slageul s apel SClasdls Sl Sl ATAY o (sieme oo

I oKty rmsb wlin 5 (53,5l Gy eoliS oSty ab )l it Al bl Byed 5 Sl RS
aio YVA .z S

ol cdale (ilanST 5T slam T codlad Slis AYAY Lo csmmm 5 . 35 pake o] (ool wp (b33
NA-YA (DY & Slados 4 085 .59 i plp 10 &) Qb aw Sjale> slaasls g oSl 6o
Aoao FEF (o) Jof ol ccely; IWAY g e SLalS 5.8 coliw 3 (goemno, gl
Agrawal, R. 2005. Seed technology. Oxford and IBH Publishing Co, 82p.

Alscher, R.G. 1989. Biosynthesis and antioxidant function of glutathione in plants. Physiologia
Plantarum, 77(3): 457-464. https://doi.org/10.1111/1.1399-3054.1989.tb05667.x

Bailly, C., Benamar, 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.
https://doi.org/10.1017/S0960258500000040

Balesevic-Tubic, S. 2001. The dinfluence of aging process on seed viability and biochemical
changes in sunflower seed. Ph.D. Thesis — University of Novi Sad, Novi Sad (Yugoslavia).

Basra, S.M.A:; Ahmad, N., Khan, M.M,, Igbal, N., and Cheema, M.A. 2003. Assessment of cotton
seed deterioration during accelerated ageing. Seed Science and Technology, 31(3): 531-540.
https://doi.org/10.15258/sst.2003.31.3.02

Beauchamp, C., and Fridovich, 1. 1971. Superoxide dismutases: improved assays and an assay
applicable to acrylamide gels. Analytical Biochemistry 44(1): 276-287.
https://doi.org/10.1016/0003-2697(71)90370-8

Bewley, J.D., and Black, M. 1994. Seeds: Physiology of Development and Germination. Plenum
Press, New York. https://doi.org/10.1007/978-1-4899-1002-8

Bradford, M.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(1-2): 248-
254. https://doi.org/10.1016/0003-2697(76)90527-3

Chance, B., and Maehly, A.C. 1995. Assay of catalases and peroxidase. Methods in Enzymology,
2:764-775. https://doi.org/10.1016/S0076-6879(55)02300-8



http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

oy
WAZ T Jgl o)leds o)k Jlw /ol ! Hds slainssy

Chiu, K.Y., Wang, C.S., and Sung, J.M. 1995. Lipid peroxidation and peroxide-scavenging
enzymes associated with accelerated aging and hydration of watermelon seeds differing in
ploidy. Physioligia Plantarum, 94: 441-446.
https://doi.org/10.1034/j.1399-3054.1995.940310.x

Demir Kaya, M., Dietz, K.J., and Sivriteoe, H. O. 2010. Changes in antioxidant enzymes during
ageing of onion seeds. Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 38(1): 49-52.

Gholami Tilebeni, H., and Golpayegani, A. 2011. Effect of seed ageing on physiological and
biochemical changes in rice seed (Oryza sativa L.). International Journal of AgriScience, 1(3):
138-143.

Goel, A., Goel, A.K., and Sheoran, I.S. 2003. Changes in oxidative stress enzymes during artificial
ageing in cotton (Gossypium hirsutum L.) seeds. Journal of Plant Physiology, 160: 1093-1100.
https://doi.org/10.1078/0176-1617-00881

Gupta, A., and Aneja, K.R. 2004. Seed deterioration in soybean varieties during storage-
physiological attributes. Seed Research, 32(1): 26-32.

ISTA, 1999. International rules for seed testing. Seed Science and Technology, 13:299-520.

Kalpana, R., and Madhava Rao, K.V. 1994. Absence of the role of lipid peroxidation during

accelerated ageing of seeds of pigeon pea (Cajanus cajan L.) cultivars. Seed Science and
Technology, 22(2): 253-260.

Kibinza, S., Vinel, D., Co” me, D., Bailly, C., and Corbineau, E. 2006. Sunflower seed deterioration
as related to moisture content during ageing, energy metabolism and active oxygen species
scavenging. Physiologia Plantarum, 128(3): 496-506.
https://doi.org/10.1111/5.1399-3054.2006.00771.x

Lehner, A., Mamadou, N., Poels, P., Come, D., Bailly, C., and Corbineau, F. 2008. Change in
soluble carbohydrates, lipid peroxidation and antioxidant enzyme activityes in the embryo
during aging in wheat grains. Journal of Cereal Science, 47(3): 555-565.
https://doi.org/10.1016/;.jcs.2007.06.017

Linn, S.S., and Pearce, R.S..1990. Changes in lipids in bean seeds (Phaseolus vulgaris) and corn
caryopses (Zea mays) aged in contrasting environments. Annals of Botany, 65(4): 451-456.
https://doi.org/10.1093/oxfordjournals.aob.a087955

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

Mohammadi, H.; Soltani, A., Sadeghipour, H.R., and Zeinali, E. 2011.Effect of seed aging on
subsequent seed reserve utilization and seedling growth in soybean. International Journal of
Plant Production, 5(1): 65-70.

Mohsennasab, F., Sharifizadeh, M., and Siadat A. 2010. Study the Seed deterioration on
germination and seedling growth of wheat genotype under laboratory conditions. Journal of
Crop Physiology, 7: 59-71.

Msuya, D.G., and Stefano, J. 2010. Responses of maize (Zea mays L.) seed germination capacity
and vigour to seed selection based on size of cob and selective threshing. World Journal of
Agricultural Sciences, 6(6): 683-688.

Priestly, D.A. 1986. Seed aging: Implication for seed storage and persistence in the soil. Cornell
University Press. Ithaca, NY.

Pukacka, S., and Ratajczak, E. 2005. Production and scavenging of reactive oxygen species in
Fagussylvatica seeds during storage at varied temperature and humidity. Journal of Plant
Physiology, 162: 873-885. https://doi.org/10.1016/j.jplph.2004.10.012



http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

OA

ey GBI 5T cdlad g 5340192 2 w095 Sy ;U 10yl e g S0

Rajjou, L., Lovigny, Y., Job, C., Belghazi, M., Groot, S., and Job, D. 2007. Seed quality and
germination. In Seeds: Biology, Development and Ecology (eds.). 324-332.
https://doi.org/10.1079/9781845931971.0324

Rao, R.G.S., Singh, P.M., and Mathura, R. 2006. Storability of onion seeds and effects of
packaging and storage conditions on viability and vigour. Scientia Horticulturae, 110: 1-6.
https://doi.org/10.1016/j.scienta.2006.06.002

Sinha, A.K. 1972. Colorimetric assay of catalase. Analytical Biochemistry, 47(2): 389-394.
https://doi.org/10.1016/0003-2697(72)90132-7

Soltani, E., Galeshi, S., Kamkar, B., and Akramghaderi, F. 2008. Modeling seed aging effects on
response of germination to temperature in wheat. Seed Science and Biotechnology, 2(1): 32-36.

Sung, J.M. 1996. Lipid peroxidation and peroxide-scavenging in soybean seeds during aging.
Physilogia Plantarum, 97(1): 85-89. https://doi.org/10.1111/1.1399-3054.1996.tb00482.x

Sung, J.M., and Jeng, T.L. 1994. Lipid peroxidation and peroxide-scavenging enzymes associated
with accelerated aging of peanut seed. Physiologia Plantarum, 91(1)::51-55.
https://doi.org/10.1034/].1399-3054.1994.910108.x

Tammela, P., Vaananen, P.S., Lakso, 1., Hopia, A., Vourela, H.; and Nygrem, M. 2005.
Tocopherols, tocoterienols and fatty acids as indicators of natural ageing in Pinus syluestris
seeds. Scandinavian Journal of Forest Research, 20(5): 378-384.
https://doi.org/10.1080/02827580500292063

Tati¢, M., Balesevi¢-Tubié, S., Vujakovi¢, M. and Nikoli¢, Z. 2008. Changes of germination during
natural and accelerated aging of soybean seed. Proc. The Second Joint PSU-UNS International
Conference on BioScience: Food, Agriculture and the Environment Jun 22-24, 2008 Novi Sad,
Serbia.

Walters, C. 1998. Understanding the mechanisms and kinetics of seed aging. Seed Science
Research, 8(2): 223-244.
https://doi.org/10.1017/S096025850000413X



http://yujs.yu.ac.ir/jisr/article-1-252-fa.html
http://dx.doi.org/10.29252/yujs.4.1.45
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.45 ]

Downloaded from yujs.yu.ac.ir at 11:22 +0330 on Monday January 15th 2018

59
Iranian Journal of Seed Research, Vol: 4(1), 2017

The Effects of Accelerated Aging Test on Germination and Activity of
Antioxidant Enzymes of Maize (Zea mays) Hybrid Varieties Seeds

Fereshte Darabi " *, Maryam Valipour 2, Rahim Naseri *, Meysam Moradi *

" Ph.D. Student of Plant Growth Physiology, Faculty of Agriculture, Ilam University, Ilam, Iran
? Graduated from the Department of Agriculture, Faculty of Agriculture, Ilam University, Ilam,
Iran

 Ph.D. of Agronomy, Agronomy and Plant Breeding Department, Faculty of Agriculture, llam
University, Ilam, Iran
* Coach of Agricultural Science, Payam Noor University of Tehran, Iran
“Corresponding author, E-mail address: f.darabi @ilam.ac.ir

(Received: 26.07.2016 ; Accepted: 14.05.2017)

Abstract

Unfavorable storage conditions, especially relatively high environment humidity and high
storage temperature greatly affect the quality of corn seeds. The ‘effects of temperature,
environment moisture and length of storage on six maize hybrids were examined. For the purpose
of investigating germination traits, total soluble proteins; leakage electrolytes and the activity of
antioxidant enzymes in maize hybrids, an experiment /was carried out at the Agronomy and Plant
Breeding Laboratory of Ilam University in 2016. The study was conducted as two factorial
experiments, adopting a completely randomized design with three replications. The first factor
comprised six maize hybrids (single crosses: 703, 706, 711, 604, Mobin and 701) that were
obtained from Karaj Seed Breeding and Seedling Institute, Iran. The second factor was accelerated
aging test in four levels involving non-aging (control treatment), aging for 4, 8 and 12 days under
40°C temperature and 95% humidity. The results showed that mean time to germination and
electrolyte leakage significantly increased with aging duration. Mean time to germination and
electrolyte leakage of the hybrids 701, Mobin and 711 increased more than the other hybrids. In
addition, antioxidant enzyme.activity decreased significantly with an increase in the aging period.
These results indicated severe damage to cell membranes and enzyme activity in these hybrids.
Moreover, there was assignificant and positive correlation between germination percentage and the
enzyme peroxides, as compared with other antioxidant enzymes. Although antioxidant enzyme
activity exhibited a significant reduction in seed deterioration, nonetheless, generally speaking,
compared with other varieties, KSC 703 was more tolerant.

Keywords: Catalase, Electrolytes leakage, Peroxidase, Protein, Seed deterioration

Highlights:

1- The germination response of six hybrids of the maze to seed deterioration was investigated.
2- The role of antioxidant enzymes in deteriorated seeds of maize hybrids was examined.
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