49 Ol oF ol Frodla (5,58 ade alons) aS Sl 5

L9 O 1 (2 boudan 9 &0 398e 8 Slao p sdy JI93 W
o9 pdy (Linum usitatssimum L .)

" Olsbal dgs ¥ sk Lyt
(bal oUChi @YU.BC.I b1 i gl ez srls o313 155355128 08Tl UL ksl 5 sl 05,5 bt 2 ghund Okivn) 957 )
O‘J’l‘ LC}»LL LC"‘NL* eliﬁi‘} LL;)')}US a-&i}‘} LQUL- C)Lﬁ‘} C&bj e}; L)-L. ‘_;j}]fgﬁ' K (\}Lﬁ J..'le G«L,;)lf L;}qaﬁu":—\'

WA /N 1y s VAB/ ¥/ 718l 53 7 56

ol

29 399 () Ol (PRIN Bl 4 omie § uBS (0 T Bod 4o )0 &5 Col (b oy & 195
(S S310,L1 Tl pd 9 Body (5 SUS L 9 (K599 300 g 4 195 S g 133 (0 SIIOLWI (b
495 OLE 33 il BT Sl 3T b 9 (Si4192 Sy » 193 51 (v p sgkied 3513
olislo3T 33 1FAE Sl 33 51,5 £ 58 3ol Nols” &4k IB 33 939556 Dygods SabodT (w9 o))
N O & A 38 0 9ungd T (S iy 33 199 (SIS Jolds i o 3T (S 595 B b il g guls SIS sy
bas 310 OLS uls .09 Mo 33 1Y 91T A 0 Cugby 9315 e 450 £0 970 Y0 10 ks mhaw € 50 obe
Gl Al gl (O AN ol 2 4 alewdion 9 G 590e 30 Oldo 45T Hdy Cegb)y 9 Lo !B
of yot 3okl g9 Db 395w T 9 6 0w S S 3 g HYBL™ Cilonannl 5T (Sl 3T Cadled il b S 34lg>
9 Aol oo O T Jbd S&gs Blio 35 By Cblis 53 (51w 1 5T i (67 Sl Sl 457 S99
SSnod 47 Sl 0D 30 3 W9 TN Sl 9 ok (SULIE g 505 9 33 O gl T g i1 391 Easly
392 iz el Ao (O il HT Sl 3T calbid 9 ol fI1 ol (o (A 9 S8
LS 308 (& iy S 2195 bof Wbl (5 i (349 W yd Vb Jolomo (959 5 § (089 Slgome b OLS
ol g ol Cawdd gl ( A5 Hebd 0903 CEO Hhuw BOT (65185 Lasme Ll s 4 Wb g Bl
b 0 Ao 33 0 gl 9 01 5 Bl 4350 10 (Sld DL s (8510 Wyl pd oy e &5 Sl ol Sl

G SITNE IAd (N85 s 152 el T 10 319 uls™

05358 ST, wile (ROS) 0587 Js slasi S doio

oS s ISl 5 (O2) ST g ISs1, (H02)
O Jlsd L s o 2 O sl STy sl (OH)
A 5 S 5 gl o Sl g 5T
(Kibinzaet al., 2006) > 52 o Jsbo slalic
4_3}:5\.\:_.M§|Q)L‘M>'WROSJ_>)'\&:{C.?J
slad—al (st glalis fols Jolw oLS 5
3 Laedi s s 6 Gla sy cbag 5T eSS 5
(Bailly, 2004) 552 s 0,8 5 3 cladUl

@Jupoujg_&f\_gd)\:)l_g\u’_b):

Ll e S byl el Ol 9 Ol 058
&Il b s,k disy (Vermaet al., 2003)
Q@)J}WK}‘FH)L%&.&KC&L
Jols8 n 5 e A a5 e e 53 o8 5 Ses
s i o sb )y 9 Les ()l Lol (b yds iy
st bood sl o (Sharmacet al., 2007)
s 4S5 s ey dls T 5 b o S sbe s



SRR UL PPV 1 Vg JCH I AN [P I R L W PP YA

od sy 0l s bes sl 1L ST 55 .dls (615 e
5 dsb alem il amals w5 S5al e Slio Ol
el T o b 5 a5 sl &S 03
4sls 0las (2003) Barsa et al. sl zals™ 15187
G 003 I L ey Sk OUd Gew do s oS
SHONE G dep 53 &S (g sbas (uST o Iy 2 (6
wrrdo 53 Lys i 4 dald gla,ds 55 Ao s AV
Qa3 L o)y Lo g odkd (S S 595 V0 S
5Bl Al e 5 pd kS e sl 5 4
L el o anmlio pd 5 el b b 0T JLis &
s Olis

(Linum usitatssimum L.) e o L 0LS
Jds 0 S asl . Linaceae ol pls 1 aLS
TS N P A S SR S PR S D)
Sl Sl islaadls 5o kSTl S e 2525 5
Sl Hls, 55 5 Ol (65,5liS Slud 5 5 ol
Ui 5l G ool s (Khajehpour, 2004)
OLS” o s eyl g5 Sl (bl &8T5 Sl
5k sk g gles anls 53 (Ga) 5 3)) (o)
Slam ST Cdled 5 (adt e 4T3 L 0T bl
Sl ST 5 36 smmg> S 0 SV CilinST| 5T
el (GlAnST 5,

by 9y 9 o0

S505LaS 0uS ity [y oaslaT 5o 2lesT !
2 o556 Sy poay WA Ul s 2 gl o015
A Al plalSG P s ol el - b I
Caxrs Lo s Gl oy g8, OS 05,
sLes padlssaS nl 5 55 o,V adsl Cusb
oslasT ela,y 556 (bl o B 5 5o YU b
5 (15 lo a3 FO 5 YD (YO 10) Les o ¥ el
45,8 1l 53 (o )3 W 5 W 8 ) Cogby mlaw ¥
0SS Gl adsl by 6 S o5l (sl s
05T 33 Sl W e 4 5 035 Cdsas ody o 8

031093 s § BB 0305 51,5 31,8 sl ao y3 V0¥

slacdple s Lo 5T Jald (B4 5T 0t
O3S I glaas S Dol Eool  lunST| 5T
G GYBST Jols S| ST gl 5T 055 o0
ol Ty Dby ST 5 50 g s ST 5
B o O3S T b Lo & O Jlab b 5 o
(Gupta, 2011)
Glad gl ples 5348l gl 5T 5 S VG
K soTa B 05504 LS 5 3,505 3 20 5 03
LS| 5T 5l 55 5l S o O5eaST
oS iy Ol piean O 5dp STl Sl aST Sl e
SIS gl 28Ty 51 gl IBIST (ol 0y S
IS emer (YaO et dl., 2012) 45 o oslizu
2 o i (SIS BT o 5T 457 sl o
G 3ol (5555 055dp O eelbenST 5 J 1S
S ST 5 0555 58 53 518 53 )5S g0
(2014) Zhanet al. (Yao et al., 2012) .u,\»
S 5T o 5T Sl o7 i S0 s 5
ST Sy ST 5 56 s> LSl gon o |
ok Cusby Ol g b s 5y 53 g 5 JB ) sba
Gos95 b 31,8 o a3 Fr gl ys L3 \Y/F
s S Ol eimren LOT . 25L a8 55, FY 6 A
I L 55 055658 5 S, ST 5T C e o
Cdld 2als” Eel dlgj opl sl el 2alS” Jly;
S5 0556 I8y ST a5 2
o ¥ 51 s 2 L (2013) Alivand et al.
# 3 am AS 5o ) sbs o 0 5 (oles
SPI SURPTICPESNE N gL GERRVLERP
0 Csby s L3, S sl amy5 0 slas o
WSl alS Up 53 AY 4 QA Gl il s e Ao s
S WGsls olis (2015 ¢2014) Balouchi et al.
et s O o dy S om 5 oy 6 A5
oaF i 5 s e o ps ol 5y G5ail e Dlie
NEVSTY QQA.“M)UC)'YQLAJQMcJ;)\_}‘}?

ATESJE 5 S (sl 5l a5 S34l ST



¥ 49 Oleal ¥ ojled Bt (65,58 ale dons) LS Sl

Voo Sl B aiS e dsb oS o) e om)
oS Slejy Dl m) Dgp (i ;555 S0 w55
(A 35 ST Ao )30 4 3l b AiS 0 Jsb
o Sl TS o J b o Glj s ) Doo s
4l ol 3,8 dculee |y (A 35 ST s ys 40
SNt oles 25,5 a1 o sl (sla al ol
Obej Jolie 53 (Hjadlr SRl 8l (somin (2b050> G b
(Soltani and Maddah, 2010) .S s 4cslous

2ol G b Sl 58 Gl e300 B s e
1 Al

Rso=1/Txo

0L dslas o5 54 RO0 5 TOO cabasfy ol s
Soltani and ) cul a0l e Aoy 0t bl
o ol 5l 55 54 an esls (Maddah, 2010
alos aomal S 055 55 6 S8l Lo
(Agrawal, 1995) .z

U0 w50 F (S S lan ¢, o5l ol
O e JLESS (Sl G5 53 5 055 S35 4L
el YF S hie OT 2 e YO (5ol
Ol oo e 0355 g8 0313 513 51§ 5l 4o 53 YO (gles
gy s pypr in Bl o icas Sz o  EC
Hampton ) . ¢ ,.8ejlul S S lun oKens
.(and TecKrony, 1995

A g o&s 3l gy Aoy (6,5 0511 sl
853 pn e 50 1zl oS e S 4 L eslin
Ly o Ol €503 OT 1 g ks OlesT w5 0
A8 g oS> 258 3 5 odibms Sl JEKT 51
GERHARDT .S «sL . TT625A Ju)
= o a5 L el o sl enls 15 (OLT
2315 05 s I (e Wor s pu= Ol
31,8 il a3 70 (glos 55 1y oSams g 4y 0L
(L«JU:J;O.&))L&Lw?QJ_Au.)oJ;FM
ged Sobn (| (bl e 358 ] el 4 sad 9
o3l Lol ) Do a5 03,5 )Lt olos 511,

ey 5055 sl s Sasby Ol 5 LS 055
s 8 e 4 B S el o o
(ISTA, 2010)
Cagby Ao o= (adsl 055 = 4 56 Oj/adsl 055) X Ve

L oS e )3 5o oy 0 o by sl (gl
U sl 8 ol a5 Yo glos 5 Ao ys VO (slan Cusb,
sl (g1 5 A8 8 51,5 53 g0 Cusboy 4 O
W eslinul 5 aaly Sl by sbsles ple

, =W, (A-B)
(100- A)

Cosby o A Gl gl cub, ws s B S
ST 055 W2 5 (@) s o35 a5l 055 W o a5
Hampton and TecKrony, ) st (@) jkis
8 sae B (Cushy e 5w (1995
o 3 53 e AT o ST 0555 s
pe 31 Oliebsl (6 5 L51 0T 4 5Lis s g0 STl
VP Os a5 s (it O b b,y Jobs
L.:;lo;t&fj}s!f@ibée-ﬁh sy Celo
Lol s ol § sty e 33,8 0L oy
318 e amy5 FO 5 ¥O YO A0 lales 3 gLl
3y5m0 gy sl 31 Oliabsl (51 L5 o IS
Casb) Aoy dslae b bl 65 ¥ las o 5 kS
IS (Ll e plast St 5 8 gy e
S5 05T s S o3Il 55k 535 5 Dl
Lo 53 A2 Gu) 2 s Mo A BB s 5kl
Blae 55,V Sde b 518 o s Yo ¥ Cgline
o3de )bt s plnil 2010V ISTA sls5 L
ooled (K'A 4yl plil ailjg) O sea 034l
Y L0l azraiy, Jsb a8 i il o34l 550h
A3 el T 0L s Al i b e s
dsb 5 ool (bslai s pbas el 0 s 4
A2 (6,8 o3I T aSCast 055 5 amealS

ok (Sl e e 5 A3 Al 6l

D10 4l o) 3 457 s eslic ol GEYMIN st



e st 5 S5 5 Dlio oy Iy St I skl 5 b S

dglie 5 3 plol SAS il 5 5l eslinal b 2o le3T
Lo s iy Jlezl mlaw 53 LSD Opa3T b SOl
EXCEl Ji30p 3 51 yls g0 ey (51 5 238 )50
Jelie Sl ST OAS Hls e Sy pvp 5 LA eslin
i plasl a3 5
SINle> w0y

S b @l 5 Les 51 oKl aglie gl
(o35 0=0) 3,5 OLS Sl (S5l o
4S5l 0L s ol o3l 0L (1) S )
3l A3 e L gb s (Slee 5 Las Rl 3IL
o330 by 53 (Gl Ao o e (3L A
& 31,8 Sl a3 Y0 53,8 Sl ao 5510 (los s
= L sols me Ol (LT Llowd 51 aS 55 0005
a3 F0 5 Y0 slas s p )38 Cogby il
Lales e 53 o3 WV 5\ by 55,8 sl
SalS A e g4l e Aoy 53l Fy (Gal e
aS Sl s pla pdi dlgs (b s Giale A s
5o e 5T Il B8 e 5l IS
3 aebod alS & 350 0 Jobe slalid 5358
(Hampton, 1995) 5,5 Jis « 1, 3 Shee

23do g9, i 5 (2012) Seladat et al.
s o s G131 4585 e 5
ol e AR (g5l g ) sbay 4l o s
aads 34 S L4 s (2014) Ghaderi-Far et al.
Cosby sl g los o3I L oS Wsls Ol gdelS
3L Al Sl s 5
SINg> Mo yd 00 L gw

e by e 5 bs 1 Kok alie ls
(a3 0=20) (5855 OB layds Gialsr Co
Glgmee 5 Lo il 551 L 4S5l ol (V) JSCa s
Bl Al el A3 B e e s u b
:bfo.ﬁu«?):\é&bs):@jdﬁ@ﬂa%

j‘cb_wd_i‘)sdbﬁw))acﬁ_g‘}bjd‘j_:m}

BUls )5 40 gas e 3 L pd S B s o0ls
(Oomah et al., 1995)

Bradford s, « b Jydows 55 0 O e
L e s 00 70 sk 5 b (5,505l (1976)
e S Bl 5 18 55 el o
olas g $lm Ll Ol ok e S 055 S
(1976) Kar and Mishra zs, 3| Jsdows op5s
SLsl L ) pfw\ Sldie ooy el 53 i eslizul
\/é\_g'@igbj_ﬁ):jaj_wﬁojupbou
O e PIN el L JY 50 /) Dlind 3L 51 2 e
54285 55 H3 WWerr 134885 VO Do a4 e 9 U
YU 5L 5 5l 51 8 sl 4oy F gles s
S 03001 (6l 0daT s ey (3L g) o ylae
S ST 5 56 s eS| s 0 ST Y C U
03litnls ) a sl 3 5 ke e 5 SIS ]
A8y g o 3T e (50310 128 813
&S 03101 gl 4S50 e T oslae 13U e
sl s 8 eslinal cods ol gt Jglowe 055
L2 el (1971) Beauchamp and Fridovich
ooz U gl 08 = ye dsb o o 5T 2 Jleb
2 sk oty iy 5 3 5 S g 7S
Sl (6, S eI gl Ol 5 o S ads
aSHd s 5T oylas 1 5IAST, Ql{)jinr{}?T
o3l o ol il Jgloms 55 5 (6 S 03101 51
(1981) Nakano and Asada i, L 55§
AU YA moa dsb o Lag 55T b 5 il plosl
D on i 1 5 45 13 a8 Sl s |
olas g @l 3 8 0Ly 5ok e 8 aids
30 VB 5T &S o3Il sl w57
Lo 5T ol 5005 8 eslicd (1984) Aebi et al.
13 b 7Sl olans b e gl YFr g0 b )
A2 Ol 5ok 8 4SS e c 5
SabT Olwlx

ol ol slaesls Jodow 5 (6 lT Slanlows



£\ 49 Oleal ¥ ojled Bt (65,58 ale dons) LS Sl

SI4lg> Olo) tawgie
s Sy 5 Lo 1 s sl gl
ey 0L gyl Sl Ol e o
Ol L aS ks 0L (F) S8 53 (a5 05)
=3l Ole Lo sz 5l by (g gmme 5 Les
Tobe 03 Sial s Ol Lo gt o ST 3L ol )
:\J._?G:Zl_wn\_?-):\bhgua)au):ﬂjb by
Lu}:ﬁbay;g)_é\l_fg_ublechad\):S:ﬁ
355 8 sy an Bl s, el Olaj
a3 FO 5 Y0 slales j3 w3 sy Gl s
aar 53 o3 W W glacosh, jo b en
e Sinen L odalin Sl glos sl by
oy parl g (S5l Ol b g o (6)l3 g
sdaliie (F=2/80%%) S5a0l g do )3 5 o 5
o4l Oley Lo g1 457 (65 das oo Ol 457 U

S i 345 52 Az 3 (6,5 ABL ails (6 S

Al

(Woy8) J) 4ilgr
Germination (%)
7

gy (il Lo Las 1S L C b,
233 gy lsme )3 23 8 5 4 el
vy o w34l g S a3 FO 5 Y0 glabes
Slasled aer 55 Lo )3 W 5 W gla Cugb ) 53 b e
5 e Suan b o Sl e 5 gl
I A3 g (Sl e e G SIS Gne
S (gl das e 0L 45T s eualia (=1 /895 %)
390 03 SN (i AL wdls fhy Sialer S e
5 (6 i g Ao yd (ghyls A Al e i
5 (2009) Ghassemi-Golezani et al. .._st
e Jlgs a8 s S 518 Sl 5 635 2 SRS
S 33 2S5 ol sk el s e
b o LOT Sy Kbl suds slaos g Sjal s
S 7S 538l s by Lyls 28 Dyl8 ST 0T
(2011) Restegar et al. .(ISTA, 2010) . s ;s
SRl AL a8 il bl s ks (655 p (Ao o

Aol e LS Sl S iCgby g Las

“15c¢

i 28 ¢

(ae2) 300 Cugby (Slgoe
Seed moisture content (%)

(00295 183) (P93 LS 19 (F34192 o 3d 2 sy Cugbs Slgizme 9 lod B —)
Al 0 LSD Qs.o}T bl 2 o380 Jlus! mdaw 58 518 gxe DS Kl s Cugby (Slgicxe Hl haw B 50 LilSe b9 >
Figure 1. Effect of temperature and seed moisture content on seed germination percentage
of oil flax (Norman var.)

Followed by similar letter(s), in each seed moisture content, are not significantly different at 5% probability
level, by using of L SD test
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Figure 2. Effect of temperature and seed moistur e content on seed ger mination rate to 50%
(day™) of il flax (Norman var.)

Followed by similar letter(s), in each seed moistur e content, are not significantly different at 5% probability
level, by using of L SD test
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Figure 3. Effect of temperature and seed moisture content on mean germination time
of oil flax (Norman var.)

Followed by similar letter(s), in each seed moisture content, are not significantly different at 5% probability
level, by using of L SD test
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Figure 4. Effect of temperature and seed moistur e content on Seedling vigor weight index
of oil flax (Norman var.)

Followed by similar letter(s), in each seed moisture content, are not significantly different at 5% probability
level, by using of L SD test
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Figure S. Effect of temperature and seed moisture content on activity enzyme catalaz
(mM.min".gr". seed FW) of oil flax (Norman var.)

Followed by similar letter(s), in each seed moisture content, are not significantly different at 5% probability
level, by using of L SD test
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Figure 6. Effect of temperature and seed moisture content on activity enzyme SOD

(unit/mg seed) of oil flax (Norman var.)
Followed by similar letter(s), in each seed moisture content, are not significantly different at 5% probability
level, by using of L SD test
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Figure 7. Effect of temperature and seed moistur e content on activity enzyme APX
(mM.min™.grseed FW) of oil flax (Norman var.)

Followed by similar letter(s), in each seed moisture content, are not significantly different at 5% probability
level, by using of L SD test
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Figure 8. Effect temperature and seed moisture content on soluble protein (mgr.gr* seed FW)

oil flax (Norman var.)
Followed by similar letter(s), in each seed moisture content, are not significantly different at 5% probability
level, by using of L SD test
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Figure 9. Effect temperature and seed moisture content on electrical conductivity
(us.cm™.gr* seed FW) oil flax (Norman var.)

Followed by similar letter(s), in each seed moistur e content, are not significantly different at 5% probability
level, by using of L SD test
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Figure 10. Effect temperature and seed moisture content on oil per centage
oil flax (Norman var.)

Followed by similar letter(s), in each seed moisture content, are not significantly different at 5% probability level, by
using of LSD test
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Abstract
Background and Objectives
Seed deterioration isanatural phenomenon that occursin all seeds and leads to gradual decline of
seed viability during storage. However, the rate of seeds age depends upon their physiological
status, genetic constitution and storage conditions. The lipid peroxidation through the production
of freeradical plays animportant role in the loss of seed viability during seed storage.
Material and Methods
In order to investigate the effect of deterioration on germination indices and enzymes activity of
the flax oil seed, a factorial experiment was conducted based on a Completely Randomized
Design with four replications in the seed laboratory of Yasouj University in 2015. The factors
included 4 levels of temperature (15, 25, 35 and 45°C) and moisture content (5, 9, 13 and 17%).
With relation intended seed moisture, Hampton and Teckrony (1995) was calculated. After
determining the moisture content of the seeds in envelopes of aluminum foil was placed, then the
amount of water the need added and to ensure that the packaging and moisture exchange with the
outside world for 24 hours at 15 °C were identical to the seed moisture and then for 6 months in
storage conditions at temperatures of 15, 25, 35 and 45°C were kept.
Results
Analysis of variance showed that the single effects including temperature and seed moisture
content experimental treatments for traits including germination percentage, germination rate,
seedling vigor index (weight), activity enzymes antioxidant catalase, superoxide dismutase and
ascorbate peroxidase, soluble proteins, electrical conductivity and oil percentage were significant
(P<0.01). Also, the interaction temperature and seed moisture content of al treatments except for
enzyme, activity of superoxide dismutase and ascorbate peroxidase were significant (P<0.01) but
were significant (P<0.05) for the activity of superoxide dismutase and ascorbate peroxidase. The
results showed that with increasing temperature and moisture content, all the physiologica and
biochemical traits, except for electrical conductivity, decreased. The decrease in germination was
also associated with a decrease in the activity of antioxidant catalase, superoxide dismutase and
ascorbate peroxidase and as a result the antioxidant system was not sufficient to protect seeds
against free radical damage. With the increase in reactive oxygen species, lipids peroxidation
increased, probably due to the destruction of cell membranes, increased electrical conductivity
seed the negative correlation between the electrical conductivity and the activity of the enzymes
antioxidant indicator of the issue.
Discussions
Thus, oil flax seed deterioration was closaly related to decrease in the activities of free radical
detoxifying enzymes and increased lipid peroxidation. In general, the best flax seed storage
conditionis at 15°C and 5 percent moisture content.

Keywords. Antioxidant, Germination, Deterioration, Electrical conductivity.
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