[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

WAZ 1 Jgl osleds o)k Jlw /5l ! Hds slaimsy

3 2yt B, 4 gl T cllad g Siailen g w95 G s U
(Zea mays)

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

PO oS8315 (53,55 0aS83IS (21,5 OBl (S35lsused s AT sszeidls|
! oSS (555l 0aSLails el 5 | punlis IS 4z gal il "
O] o8l «(65,5LeS 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 Con”

OYRFYIYY 2 pdy ol ¢ VYA0/0/+ 0 el o &u)b)
LRV

CohsS p Saba dod o 51 Feen 9 )bl e YU (cmd Caghy (pguas 4 6510 )Lsl aelunsls byl
Clled (cwyr (uizeod g @0 Hdy (Fidlex g9y » Jlo) Fl owip ssbied 3,105 0 FT HLLS 4
ol g ceely; olfinlojl jo (ldgly ody Jakxo Gocmiisy 5 clid Condw il T slogs 51
Pl 1S5 aw 33 9 (Bolas Sols gl 5k B 13 o595 &0 WWAF Jlu 5 oMl ol&ils LS
30 593983 Syt 9 (Vo) 9 oo FoF VN VeF VoV il ) JKew) gedaw (il 50 @yd 0 guad o8, .08 )8
(0 )5 B (o Cughy 9 31,5 (w4 yd Fe glod b 59, IV g culid )l )0 oo o) haw )l
S o 9 (3095 (5 my i T 010 (LAS il yly 415205 b iogy Gl losT el (sl ygsS lgacay
Clled (ormb sazals woys (Jidilsa woyd o9 s e (wyp d90 lae eled o w)d
o o Jlesl loj e Gl b1y )l sze bl Jolxo sty 9 colamsl il slops 51
caplive Glio plu g ey musIl culs grodld o (6,10 Sxo (Susod (! 31 ogdle 010 Lis oy
30 b oy pup plad )0 Gy GBli> muile Glgieds ColamnsT T slop HT culled az 51 .l
Pl polw b g lio j0 Vo (Wl S o8y (5 yobas Lol ols (yLE 1) (295 B s )du Jlg Job
Sy Joxio g5 by 4y Connd

Codg SN s GYBL ¢ jdy 193 o9 3l 1 1 guls” (Wl
151919 Gbass

s dlyy bl it 4 o5 e 08, 20 Siailer STy )
58 3 e o)) @il lg; s, yo solownsST ool el ps -

5 Soeote50) Sg oe CaiS 9iS bl ales o Lo, oo
G AYeer sgas jeiS jo a¥le ((WYAY ), Ken Gya8 L Jeaxe (Zea mays L) &3
OB+ eve GFOw e i8S (gl )3 ) 5 V00 e 5 CaWb o8l Ll a4 g5l 5 6 iyl


http://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

\2

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

T S Sogmll) 3900 rti Sy g ames o
Yo

Cbloy dops YYYe Cogh, b oo Ld, TS
b osoyo VO Cagb, B 1y a0 ol 5l am g 0gd e
SiS @295 gabex Gl xS jshaea pS
Ol bl 2 ) s GlasSl S sbay S
O3 T30l sgie ol ph s Sosmse
CodeS 38 Cewd Gl anTp 4 5h 6pm b (Sogm
Sy s @bl g 9gd o0 Dbl loy cdS L
(Ve 0 IS ams oo (2alS 1 aile o

Wgdse Jlgj s by clial g )lo,ll (b 5o
Gl ] (b e 5 (Sialsr Sebl ol JLis 4
5 6B ST VoA Sen 5 Slale) wb o
e Ll b s s gy (OTAZ e
Sl 5l b aS vgl e g pSojlal Siailer ol
5 O CerS) olgeye byl e bli
b oy e g 0y slagis Jre ae slo )l
> sy anld 1AV L8000 wil e (s s Ll
DS Ty e 6L g 0SS Lll e )0
S5 9 Sl 0p3d feily biwg jd e
g udloy e o (SeBy else 5 S9dioo e
So) il Jlae Sl e Julse b g5lo Lol @
(aaf l sl

Sagh; Gy S J o Sidilex anlp (b s
oS 1 5SS slaaist b oo SRl A
Ay ey SIS el b g8 ge o
J glaaiss Gialer oloy )3 mizmen igd oo
3 g by jdy g Sas by o AT (5]
Sloy) Nigd go 31 Wilowds wgore alize slacdly
claiss L3y oyl bl Jsb e (TAY oo Sen
O3990 «072) ST JS03l, Jed 5l et Jlod
» (OH) aeSg,0e 5ol 53 H0) oSty
Pl shel G g 4l pend oal iy slacdl

* Balesevic-Tubic

5 Moisture Content
® Walters

" Agrawal

8 Bradford

’ Bewley and Black

a5 00,5 s Bras sladgle o lails &3 ac )50 LS
JH1s 50 ampe Araga lisyse yd Gl cnl
Mg e g 3 Ayl 5l eslil b g s
0958 b sudy slayd e )d A0 5l e SsB e
OYA (olo) ol o Vo F ]S S 3y e

i) &5 Sunl (6))9liS i 0oles (n Fetes )
Lood g wSee wold 1) olS (B g sliy wbs)]
=hy sleabls aen gl oS o2 S udS
et (15 4 pliws I leebl gl a5 cul
5 Ll SS9 ol LSoy9e sy jo azalS
5 sy addsi RS Lelse calis (VYAS oo Kon
oo S tloy s Sl o o] kS
Cass ol g 2Lyl ()l gy
S CanaeS sl gloolallzsd Copan] (ghls ,liS
Lulys 5 5 o e Lulid oly 36 Sl
b () wibise T (60l g (55l 8 il
(Y GBS

el p 5l am alolddl )3 a5 Wl e iy &y
b Ll s cos 1) Soe Ysene 5 o9d il
Sl e Ll 8 5 60l le et yo oS e
el S5e 50 a5 (S5l p (oo Cagh; 9 Led)
S Sl (LS 52 gas g 08, gal> e sl (Salls
S0l 2 odle wdlios )P (VL Cueal
syl 5l Hd 4 g pjalsr (BI85 e e
(or 5 i) wile S CehS e
50 el b ddien 3 0pnd aS Sl (YN
SlorsS Ll 13 conl olyon iy (allyr e
sl 0S5 (S e 6)I0e sl b
(VoY San 5 s2l)) aily el

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

900l (So5elen 58 o (SO 5d Oyl o 0 0sd e

" Gholami Tilebeni and Golpayegani
? Mohsennasab
3 Rajjou


http://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

v

WAZ 1 Jgl osleds o)k Jlw /5l ! Hds slaimsy

8L S lagine ek Jole (S
clled d lgy Gl L &S o5 SIS Geiaren
Oilpede il el ilannST Ol slaps !
LoaS ws,S U5,LE (T e) oSes o LIS a0
eSSBS lag 3T codbed ,d Jlgs 5o Gl
L8l rals (gl e jsbas Bgennd ST g g
ds 30 53 Jlgj (o Geld opl plodl 5l B 13
Lewly o 50 09 eSS Cusho;y g oo b calizes o
slss 5 Sialezr ley oSl o Siallex wo)o
sy 5 coteS 5l olne (lgsar ok SloazalS
ool (chg) Olyear (Sl Colan izan g A
Clled g slid 4 ool D)l Gl ) p Gl
2 Jole lagaSsy g colaSI T slaw 1
OS] Jd glaaiss Bim o ool, lsrea
R S BULIEPSTe

L s, 9 dlge

28588 Ul sbpesile calin sl
93 S PR Sy 20 5 o5 Ll el
WNog ol ags @8 sh Jb 5 Lol denge 5l &S
T B s el Spenr palejl il oolinul
A el 1YAE L o 1S5 4w b dolas SLals il
Ob 5o Db B glagy e Jold Jol H5S
HSB g (Vo) g e £2F VVY V-8 VoY) mhan
Fald) zhe Jlz 5o ()09 Eomae Srm pod
2 yd (serae sim sl e (G 59, VY 5 A
5 glasl Loy cugby g ol 3 il ax 0 Fe gleo
S g oo ) lebl gl i Jlesl 730 o>
giled 5 miwdagh, s Syl Cugb, 5 Les
Sl s oKiws J31s 50 (W TFA) Jow Jlusws
A oolazul

by ke 5wy spSoslal slaiea
0239) Yl slaibiad g, 5l baydy Ssals>
ol Fere Ao Hdu vae YO jelaie oy ol eolatll

D065 5 1y gl Geyog 6y Jlesd Jlesl 51

% Demir Kaya
TISTA

bl s B Wl iy &yad alS s
NARRI R COVSPRSTIOI g PRYN

ez sl b Sty Skl e e Jes Gl
30 Sy BBy Ol s g eul alfauz glil e
OglaenS Ty a jomie Caled )0 a5 w25 Jobo
Sl slid s Sallessl 5 oy
(Hen 5 T Ly YD (Sl 5 Sg) wisd e
Sy9re slamzl adg o L0 Uy pae (V.-
Sloml Goaaly 5l (S ey g 2ipe Caz
5 )Ll JS9) cenl odd o jod po L 5 (a80
OYAS o S

Jub slaiss ae Sl (05 s e
=B Gl (25 glecdl o (5]
Sl gy wiile ol é ST ]
5 ST 0sbslS 5 JodsSe W oSSl
asle wSly  cauSAds Lyl slpiac
SlysSol 5 sl GYBE bganys ST 5m
5 3LeeS) 218 3929 (L) Hdu slacdly o jlansTy
NARRT IR ACNS

CalognST 5T YU zshw 5 el cpl colled
silaS] Sjles pln 0 (Sep Hh 0 gz
Bl ) Jobo @ Sjlas 5 a8 oo Saeglie
oled S sl byd 0AA T el wsle o
g | ol el SO alﬂ s Kol
SlawST 5T slaes 5l 51 golows Jols a5 azas o
STy SlysSal YL Gbgarws snSTgm Joo
O g () ailbiee ShaSTn (st
e sl Cdld g a5 sl sad o)l35 (Yee e
ST g GlapSTy SlbyeSul YL Glausy,
5 SSgw) w30 25 1) 5U5eSlend 5 Ugennd
(0 LS

LS )4 gy RS L (WWA)) Gaeme oo
Ol i lgy Gal¥l b aS 057 (5,155 IS

! Pukacka and Ratajczak
? Kibinza

? Bailly

* Alscher

> Sung and Jeng


http://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

A

ey GBS 5T cdlad g 5340192 9 w095 Sy ;U 10yl e g S0

SrSolail lo b ladiges mw il ol lagy 3]
DA (6,0a55 ol ,F il axj0 A+ sles 4o gy ]

Aiges p,5 IO 1ol gou T o lae Zl Suwl cuy
oad 3,5 SlS e (539,55 50 JolS S0 (03l ]
g Bl ol @ glzeal B e Ve
53 ol bylse 55 0535500 SlST iz sl
50 590 Weee L aaBo V0 Sow 4y g Bgainl dJof
g A Geedy il ol 5 ile ax o Fosles o aids
5 e liee Sl caz Y6 5B T 5l e
Al e 80 ans lp s Sl a5l collas
S PVP 05 e 0 L1y s p) 18V ol e
b G 9 005 Jo e sl O )L ¥
Ol 3l am s e 4 Jsle PH G50, 15 ol
has o onile) yddee 00 2led px> 4 Joloxe
sl 5 oSsn xSolas @lp L ol
0,8 ool slasT] sl

w3l 5 cld e sxToill sl
Tash 5 el gy 5l Usend aSTsn
w3l 2Ule elul 5 g Soslail ol solaxwl (VAYY)
ilrordgtd bl (05" Bigio ;0 jBgemadnnnS] jom
sl Lueg  NBT)  psdgjl sk s
DS se 3o )5 50 (g spa 5O S| s

STy 3l (508 il (liee (55T 05l sl
St (Sl L (1430) “ale 5 uilz iy,
oo 0waS] lpee ool 5 (6 ,Fol it aslizd
s ol @31 cnl g JsSulsS

gy S5 4 VBB mpl el (550l
G5STy 51 sy ol 5o 28,5 all (VAYY) Mlagsew
4 Sl sl 5o oo pely Sl g (o2alS
Sl Sy S S5 5 dhanly ol Sy S
oolinl &l 5 sl 3,00 j9ha> 50 S0
D9 s

3,890 Ghsy SeS @ (iign bl e
S5, el igy ol e b el (1YF)

3 Polyvinylpirovate

* Beauchamp and Fridovich
> Chance and Maehly

® Sinha

gools 18 blo Aol (g9, (o il A LHhad) s il
byl ol sl ol 4 jhie o LSS celu Y 5o
Widg oy jaghee /B 4 lagl azasy, Jsb o5
Al s S e s eajalsr ydy plsrea

Oere Olelu (o &ljey O jaods 00jdilex (sla,dy
Odol s (g le paaslonl g bl 5o, St a0
4 o3l sl (oyled 59y a3l s Gholeds o,
g Stalesl £955 5l Gy 0228 55y 5 R 9y el
ol 0djdilg> (gla,dy slass )b 5l (Jialex sy
Ol eShe il a3 5 s jo (pie) PT 09 °
(o o ohlen 5 o) Gy, ool 2 il
D dlxe ;5 alaly b
MTG = [n1.1+(n2—n1).2+(ni;n2).3+---+(n8—n7).8]

o, n8 Lnl § Sl b 5:5ke =MTG

iloe i B Jsl 59, 50 (Sials>

sloazels sl Sl 5g, oSl 5l om
O woyd e g S)led abpd s b
Ogd sloazalS Jold (xnbpd slaazals wiad
gl s a5l glaaiy, b adyl ady) alels
alsr sl gleazals o <ol o 055,55 slaasy
ad)s s yo aid) e 5l ad S b essca] kel
slompl  coad gpSelal shaea il
oyl gloins oyt 5o laydy ! colaST
Sl e Yo 00938 b g 5 2l o0l I3
SEB o el VY Soo g a0 YO sleo jo ylads
ety e a8 bl s eols 18w,
5 bl sy 5l Ceand o pdycanl 5 (ol
el iy slaed 51 oS pydge ) 58S i s
ST s S a5 iley oy wlsh oo ;0 Siien
I azels S QUls S s ol i
(YN ‘YajLéﬁ.w‘ 3 L guno) QB3 co Cawsd

5 ol il slaes 3l cdled olul ol 5
% Giedgy ) Gl (sl s S (o) 2 )3 i
oseiosll gy oadlaz Glagiiz (s 5 oz
Lulps b ol 5 ale Gier 5o abolddl 5 oy

! Mean Time to Germination
2 Msuya and Stefano


http://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

&

WAZ 1 Jgl osleds o)k Jlw /5l ! Hds slaimsy

Eord »d el 03,5 oy l8l ply a4 Jjailse
Olrz lp s ey gloydy o (il wnlp
clownd Ko g slie a4 ond o))y bo,lus
alels clls same Ll Guzmes (Jsle
5 s lanST GBI 5 5l 6xSslr 5 (ST
ol g ol bojls ol gl jshiea Gl o
2Rl Ha bwg Of Qda 5l e b gaose
bug (A psba Jh om0 () cul
5 T Sl) el sl akie Ldy ©ja8 s ials
VRS \CEC RN, PRY el B TR S B NP NCONS
o S5 Sslers 4 STy Gl 5o ooy e
Jebo e col oS GialesT ol g0 (G95095 )
il gl (S5 sl s
S il B L gy s pled ;o 4 ols lis gl
wdl ol ol gloazalS aops g ok
loazals woys (pyeS 5 e &5 G)eba
S oo WV og eld e 0 Gy 4 b
azalS od; g Jialer mals (V JSE) od cvsliv
pazede ook Slalllas ;o )0 Jly slasdaly plgrea
5 e YA (Ken 5 Sl cwsl ous
3O b GlazalS woye pals (Y)Y ) Ken
S5L 5ok any el 4 bgpe Sl (e s S
GOl by azals 4y fels cle 550 )0 a5
ol sk lgre s AliSe (BYS 095 S
o Sl o OyemlanaSTn (2l Wl cn pees
Stele 0,95 ppp el a5 cul oyl Gl
(Vooe B 5 (L) wishioe (Jobo slacliac
G CokeS GRelS 4 emie Sliesd Gl sy
0lS puS ad, (Siailer e g ao,e als
Sfles 2alS 5 e loiss a4 Coles Sl
5 e (TN) (SLE 5 (D) Ngdioe
el Hd Gy a5 WoS )lF (Vo)) o,

Gl g 09b o0 (il Sy g w0y S

* Tatic
> Gupta and Aneja

el Byme 53 35750 G250 5k il (uSlesS
NSRRI NV I BN KN
285 Dyge (V00 0) o) Sen Sl o9y Gl
wad 53 Slio Slalre o 6pSo)ail  m
4525 SAS l58ls 5 5l oolaiwl b ssel Cws @ b
st ope3l 3 esliial b rSiles s 5 ol
plxil ao o B sl Jloix! mlaw o Sl (glassls

slajled 5o 0l (g pSojlail Slao uillg 452
oS ole lis O sl o d 0 e Al
gt Sl soled s sniJlesl sla o iiSan
o9 o g doye my gl Jlaisl maw o sal
O Jguz)

@ gl ) Sialsz woyd (il Slaslie s
b loos oo (ooles 50 oS 0ls lis (5095 S sled
wdly ymalS Sidlex ao s gum sley W Lol
Slees Ll )3 (als cul (e (S oS (5 5k
sals Lol Yo () JSi) ael casots (5 39, VY
GhYs Lol s atan )3 lgs Job o (Sials>
ASA) Sl 00 ;é )..b lew w)pu 61}1 DNA
FORY YN SO T E ARV

2 ces Gl gl 5Kl dmlie @l
obey el a5 ol plas epssy s led
ol GlBl 4 el 5o s see les (Sals>
Obey Ole i 9 oS 28b RIPL o
Spep g wld led @ baye coiy 4 (Sl
J-i**‘) OS¢ Sc701 Qe g (S )9, \Y 9 Sc703
9 00D g yad Sy 9y VY ol po (IS ek 4 (Y
R R S e R
oy pod pled ;o Lu)m ol ool ools lis  gjasls>
Ol (eSle 5man s o5 090 Jlosl 5l ey

' Tammela
2 McDonald
3 Priestly


http://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

ey GBS 5T cdlad g 5340192 9 w095 Sy ;U 10yl e g S0

50 il glo)les jo 0ud (oSl plerdsn 5 SOt Al Olis (Slupe (2Kle) (bl i Y Jgus

)3 sy e
415 51 51 KW
» Ole 53 ™y ) o )
B o] | oS 5] PRIV e S =
o 59 ) S g lysSe! slazals T o o
s xS s oSy Siails= Sale= oyl ol s
Jsboee SBgoms 3oy sk
TIACVEE L ER ApYQER ApY LR VYYROEE  VAVEEE fysAT VPAVYEE  pASTS ) o5,
S
ARy e Y. pEE VAAYAE* YYYOFE yyaqyyE* FYVAYH** YYAIDE* - VY EEE Y YqQ*E Y =
0¥°%9)
% 3
SINYVEE Yo\ [pYEE YEpEF OY/EAE* VY. vEE VPR YEYAKE Y VQEE OIOY*FE VO )
)
«[eYY /0 [NAAR YY/AA vaie \YAID YYVIY «[-YY AN \Al Uas
Ol poss o s
AFY VoY VV/AP YIfY AR¥A \YIfF AR¥AR1 OIfY /0y SR e
(e,)
S gire e NS0 iy § S Jloix] o )0 lo cine o 3 a.g%;é
100 - ab ab a ¢ abc ab
90 -
, 801
J BS0
5 70 §
¥ 60 1 , L h @s1
E] >0 ¥ N K
240 - § %i % @S2
Y 30 - N RER N
20 | BN LEN N §S3
EN BEN N
10 - 0 W N
0 - gy BEY A
S S S s N s
S
50 X pd

395 A S2 (Jlg; 59, F ST caalis $SO (oads m s (5 m) Ho Jloy i il o &3 Gilises slay pud 15 Sjailym wo o - S
(el 5SSl ge3T bl 1 030 B (sllas Jleis] o ;0 o sine Siglds pae ooy lis S ie Bg,>) Jlgs 59, VY 53 5 Jlg;


http://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

o)

WAZ 1 Jgl osleds o)k Jlw /5l ! Hds slaimsy

45
3: 4.0 7 Cd
3 35 -
g )
‘2 3-0 N hig § =]
3 e o
2 251 NN g
X o~ SN 4
: NN 8
% 201 NN %;g
S o1s 4 AN N
EE\ \ \
3 10 1 PN %;g
0.5 - %s §E§
0.0 LLEEN R

SC703 SC706 SC711

VA SSSSSSSSSSSSS

S

a

@S0
@51
@s2
2S3

Ry

\
%
S
\
\
\

R e

e

e

A AAS TS LSS S ST LLSSSS

e

2

Sl Ny

SC604 SCMobin SC701

NIRRTV

AS2 Jlss 59, F ST wals SO (oo Bord ) s Jloy s ).uL Cod G0 Gl laay e (o Siailer by el =Y S
(el S5l Qyﬂ ool oo 0 b gl Jlosl CJa...; 59 )losz_u Dol pas oaiedylis S ie Bgy>) Jlgy 5, VY S3 595 59,

e g Tl 0¥ ) Kan 5 J555) Sigdhioe
oo, XLl gg, aixe Sldllae 0 (Y- Y
Yoo oLSen g o) (Helianthus annuus L.)
(Glycine max L.) Lgw «(Y++# )|, g ;LS
(Fagus sylvatica) 35, 1,5 (V435 | Siguw)
Arachis ) ue; plob (Y- -0 Szl 5 K5
algaie 5 (VAF K> 3 Sgw) (hypogaea L.
olas (V40 () 4 \c%?_) (Citrullus lanatus)
b cas il s gl iy Jlss 5 o5 ead eolo
Lol ol o (Sialsz sl 0 Ul rals

2 o%ss S obey ol Gllesl gl o
SbyeSul Pl cudlkd oS b ey oe ol
O g (S &S (Syebay g oljen jlanSTy
Serd 9 e 595 VY Llesd 4 bgrye il ay Codlad
2 slehlF bl ol (0 JS8) 0 sals
e oo plSea g B il cdilhs
VN (GELE 5 (vals

% Basra
3 Sung
* Chiu

hh G b oh o edlg, Sless ws)s
S Koy [ e Job g CutS 4 g lo Jxe

Solo)lsl b as sl lis oSl anslie b
4 235 I8 os5 S B o slad sl
Ol 50 eman 9 sl pee pled o &5 50k
oy 50 i a6y olo Gl b Gieles]
Oles i 9 S 8l Gl 4 slas )
Ceoddy Sy 59, WV g weld e jo iy 4 ol
S bl Olyoss Gley b (F S2) W
O 5l a5 ede g9y b (Jshe 5 (olerdon
ol L el 4 cos gl o
a5 Wigd oo hikd wnS gl 5 0 5,00055 (3o o
ol)—l LgLabJLig.o‘) 6‘°):’.‘5} 6“&45‘9 Sl W)
Grdded Sell Sl co Sl nl gt
JH1o dlge g lacdg xSl 29,5 (i g ond elad
S5 o gy Gl s ) ol e sk
YooY e s J5s5)

S Jobw slas ooz GsemlianSTn eiores
baadg xSl cais ol 38l cely a5 ol Sl Koo

' Goel


http://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

oY

ey GBS 5T cdlad g 5340192 9 w095 Sy ;U 10yl e g S0

BaS0
Bs1
BS2
ES3

S L TS
QP e e e e e e e e
B b

RIS SSTITT
.
= .._‘_m___.

Lis S i Bg>) Jls; 59, )Y S35 ls; 59, A

SCMobin

Dol pas onid

S g

Sy W ed

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

o g

SC711

SC703

(el (S51s 505] ol 1 2o y0 O (gllas Jloii] mhans o

[ 52-90-920z uo JrIenAsink wouy pepeojumod ]

S gy s il con @5 Gilitie slaoy yop 50 ey Sl ot ol —F S

(sl 5SS 03T o]y 3oy O (gllas Jloio| rlans )0 jls xe

AS2 ‘Jljj 39 f:S1 wals SO (oo LS (S )

Las S i B9 >) g3 59, VY 83 9 g 59,

PAS 0By

glay

250 7 a

(urdyoad; Suu,_urur Jrun)
e |8 H sty

SC711 SCMobin

SC703

[¥'8'T'+'96ET TGCTESEZ T TO0T 02 -HOAd ]

© 0 W

55 o el Cos o8 Giliss glagypee 4

STy ol oSl T cadles —0 S

J

5% !

O35 olel p awey0 0 glbs Jlis! mho o

39, £ .S1 oals SO (ol oS AS)*’)

VY S35 Jls; 595 A S2 g

L S aie B9,2) lgs 59,

s gxe Solas pac caims

J

(sl S5l

s 0g2g 3y gblas slpeslSe

A,

wpl g el sblis lapmailSe opl axS

1 sladesl; adg Wl o

J

Js

aile weSTy e o ol JKGol, caims rals

[stT¥sinAreszez 0T 10a ]


http://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

oY

WAZ 1 Jgl osleds o)k Jlw /5l ! Hds slaimsy

Slmpl culd pals sy salgs  sbla
asile goanie hYs &, 6ym 1 p Hlans]
cge ol 40 a5 Ceol RNA jw 0 o) ol
OLSes 5 ul) b walss lagnien g (ials
‘Lcap.il',ﬂ o) cdled el ol Ko Jdo (Y-
o dlsy b oo a5 Sl 5enST Jled sloaisS alos
) B oo Lo 5T w56 g g anbge il
(oo o Kan s

O3Bl L as sl las osls .Sl anglae gl
sloeSon Olme 5l b Hobar Jlsy o)
Otiden &5 Gysbar el ool allS A el
995 2ol lad g V¥ ol S K 4 bgyye 5
Wokess 9 70 ¥ oS UK a2 bgryo 508 (S
A IS 09 6 59,

Sien 5 S|l slapsl collis rals
Gy O egh s Sl ;o el slacnsn
5 o) cwl eal IS oy olS
o ol b (P oY oLen o 555 OYAY ) Ken
syl cdld mals gl kb LYs
Lol el ooz 5,155 580 Jlsy by chlansT sl
4 e Coly 5o o5 RNA i 4 o) ool
oMb JWil s g, el (eEgn GRS
Slamzl @ o5aST Jub sladss ale> o 5]
5 909b 00 Bl o 55 Cge 4 CilanST Sl

300 1 a
250

ST o2 31 cdlad

(unit min'mg-'protein)

200

150 -
100 -
50 A

0 -
SC703  SC706

5 SheaSTy SlysSl GYBE bganyonas 5w
Aol o oSy
Olime e 0Nl Slglie @l b
g 09wl Jlewd o slaSTy, o VB o5l codled
S Job )3 1) alS S e ST R
Gl wl,S K b lis 0g5 5l e Jles! lej
colled o el cpaas YYY g £eF 4 VY
Slo i 1y Jlgy 0,98 5 e cilognST T slaps 31
G sl oy Bas Lial3El b VLIS g 3] colles
Olee Crytian 2l (i gl s (S (egran
St ) VoY el IS 0 YLK o 551 cdlad
Gt 39y VY sles 50 el Colled (a8 og aals
A oagd VY g £eF 5 Ve Glawl,S S
Jleel Jloss 3T 50 sl msil collad ol
o ol b ooy a5 0 (5 gy V) osd
s5bts g 00y dals Lo & S (T 51 a8 g s
Y g P b Sl ol gl els (6 Seie
a5k @ S slerd Rl b 5B gen oSl gus 03]
Ol Gt &5 s (8l 28l 5l e
VX oS o 5 vl jles jo w3l cnl codled
S 5 G 595 VY e o ol oS 5 0
Las oyl se oo mbs cpl (A JS2) 09 #0F Lul,S

kSL“r“-.‘.}j Las ay 0B )30 )055 5w 0)50 Uil

BS0
BS1
BS2
KS3

)

SRR,
A S

E2

SC604 SCMobin SC701

LI IRVRVer S

AS2 Jlg 59, ST wals :SO (ouds g yed 55m) s gy 5 b cowr )3 Cilises (slody s 50 5lanSTy ol codlad —F JSi

(Sl Sl 903l bl o0 B (glas Jlais ] o 5o lo cine Siglds pae soimoylis S ie Bg,>) Jlgs 59, VY S35 Jlg; 59,


http://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

of

ey GBS 5T cdlad g 5340192 9 w095 Sy ;U 10yl e g S0

=

»»»»»»

©_pm ]

SCMobin

RPN IRVEOeN S

SC711

SC703

o
w
—
(uryoad; Sur,
lacliiag

00 -
50 -
0

rrrrrrrrrrrr

uru jrun)
59K

(urdyoad S, uru jrun)
e b preciob g€

595 A 2 Jlg; 505 F ST caals :SO (oads g s (6 m) s Jloy (i il oo &3 Gilisee (slaay psd 53 VLIS o 5T cudled =V S
(el SSls Q}A}T ol a0 0 Gl i mlaw jo jls pxe Dglas pac odsmslis S i Bgy>) Jlgs 50, VY S3 5 Jls;

[ 52-90-920z uo JrIenAsink wouy pepeojumod ]

4 3
T 9
3 <
3 A
N
¥
—
s ig
Q uv
W . -
3 A
= e
I 13
Y
9
: il
S, 23
JEEY
I.QJ.J)M/.WU
- ) u&‘
-0 «MP“M
) DI
L2009
)
£ 1)
Q R
@ 5 2
.m;.lmy
2 I3
m .WJJ T T 1T 1T 1T T 71
..cb c oo oo oo
T QS ® DS FQ
\M,o — v -
< a
%M) A%Mﬂo_qﬂa&“nﬂn_qﬂ“ﬂ:&v
305
13
7 2
~ 5
[ 9

[¥'8'T'+'96ET TGCTESEZ T TO0T 02 -HOAd ]

SC604 SCMobin SC701

@S Ay

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

SC706 SC711

SC703

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

[stT¥sinAreszez 0T 10a ]


http://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

AN

WAZ 1 Jgl osleds o)k Jlw /5l ! Hds slaimsy

Oy calBie Glbay ;ed A 50 (5w il lo,lewd H0 0als (5,5 0jll Calise Glhs  Kiwon oo =Y Jgo
RWEIRY W Sleo
ol oSl STy 500 s ’ o aoys
OeSey SlaensTy, YLl i Shaxals obes
. SlaSTy ) Bgamas lacdg sl ) Sialsz
Protein APX POX CAT SOD LK b 5 5le= GP
NSP MTG
) JAVE ey gsanE < IVAY®® _ery ¥y COYeNEppE Protein
\ ns * * ns ns ok ok
. /va - 1OYY SJEYA - 1OYY —.IV§ —e 154 -15Y APX
\ NiaTan CEASEHE — [peE Niida —fY™ qyfEE POX
\ Yo Sy E L JpayE O™ vy CAT
\ SV EE NNk SYASEE L pPARE SOD
\ CJAYHE e Yk LK
! IVVAE sy NSP
\ —eyy MTG
\ GP

Sosme e MS o Jxe woye S sl mhaw jo s o e do 0 iy e mhaw o

S e e ol SinlesT cpl 5l sselcawsa s
g 30 i S8l s bl (b
sl el i cdl e s il gaclusl Ll
N Sl el Gl cel gl ol
Pl oUly ials aslsl jo uzen 00,5 oo
ol ot ilownST 5T elis wloles SIS 0 00,
5 slacaSly GYBES cdled o gals L oas ol
e pl cdld cusl olpen SUgenns wenSTygu
|y ez S 3 Jly; Job 5 oSl
s (58 5l A e S0 (6w 8ly Ho ol gl
PP L EUSUOWEPL U PRIV B Vet 4] K VOV 3 ] s - X
ez D500 sy (ST T (oS s
Collad by oSl ot al33l b a8 ol olis s
2 b e (Rl (SlanST T a5
S 03, reon nl 5o asllle 550 pB)1 (e
Lilyd a cos pB) plo boanylie o VY IS
g peie Iy

5 6oplel slaiiSly o ailgise suilsl slaws
9 ) 2S5 Wl ) Lo 51 cdlad rals 25 o Db
NARRY AR CONS

S wesee Gl Slie (Ses cuyd Jooo
CilonS] 1 Glape ! cudlad L Siaily> a0
OIS o )d Sy 53 Gl sie 5 e (Ko
5 e e iy Sl cis ol L Ll
Sy Hd @08 als samslis a5 o)l (gl Sxe
by Sl cetd pliee I3 L plejen (Saile>
Sinlez ol el rizmen (¥ Jguz) ablios
abal) SByesd wSlhsw mpl colld L Lad
=l (VY Jeuz) cusls (r=0.396) e g Lo sae
Aoy S e oo lis lase awgl onel Cews
a5 GlgSay oyl uSe aaly Je s b Jiaile>
Sialer wops cla sl (oSl colae Gl L
o lyea abaly ol 5l Glgiee g Canl il rals
3,5 0k el ek (&S bj)l lp e (a2l
(Ve # o San 5 "3l

! Lehner
% Rao


http://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

I\ g

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

&Ll

{O09) Sy ).ul: o Jv..u 5.)5 )9..).3 BN 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 g 0 0l e oy o dome ez wB leold (o s Ladl IS
-Yf7 «(Y)YA ‘Q‘ﬁ‘ 65)9&:5 f’5lc FIC -4> 6L° Cuigdy 5o JM‘;: 9 )’YULY w‘M‘ ‘5"’" &“m;—i—‘ Codlas
Yvy

o2 Oyl oSy iy AYAR 1o S5 5 Lr e ST o D500l oy o il US55 ol s pgs oobaas ol e ol
QLS pole alme (otan 5 (el m Tulrd Cod SIS )0 50 cilST (T gla il (S cld s b
BOF -OFD (M) (! 65,558 pole) ol eel;

amio VAY sl ol g 525 (a0 ) S35 )k (65505555 AYAA L o oolio

co 1515 13, 90 @il Jlss yeiy o susbyles slageul s apel SClasdls 13l L) ATAY 6 (steme o

I oKty rsbs wlin 5 (53,9l Gy eoliS oSS ab )l i lS Adl (Ll s yed g S RS
aio YVA .z S

oo cdale wilonnST 5T slaes 5T codlad Sl ss AYAY o (goumw g . 35 ygaie ol (comld o ()l5,055
NA-YA (DY & Slados 4 085 .59 Gi5 plp 10 D,3 0 s dw Sjale> slaasls g oSl 6o

oo FEF (o) Jof ol el )3 AVAY 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 influence 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://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

oy
WAZ 1 Jgl osleds o)k Jlw /5l ! Hds slaimsy

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, F. 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/j.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://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

OA

ey GBS 5T cdlad g 5340192 9 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://dx.doi.org/10.29252/yujs.4.1.45
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.8.4
https://yujs.yu.ac.ir/jisr/article-1-252-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23831251.1396.4.1.8.4 ]

[ DOI: 10.29252/yujs.4.1.45 ]

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 a significant 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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