[ DOI: 10.29252/yujs.4.1.89 ]

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

WAZ sl osles ok Jlu [ 5lpl )ds slagins sy

4l s asll g 4y » Hd Gl e 9 6y0b oS 2 592 9 695 2 LT elxo ]
V Clyls o8, (Sesamum indicum) o5 3

Y . %Y . )

ol oKty ((53,5LaS cuSasls «BbLs dlal 5 caely) 09,5 Letils 5 )0 (5559955 5 pole o)l owlis i 2
Movahhedi1354 @yu.ac.ir : Jytue sdinm g Sy iUl o

(YRS YIVY iy d )i VTAON - YF sl s &,

oS

Canodl 5118 jdu jo polic (pl (BU lado (Og0d mol )8 )iy CadnS S l381 )0 590 9 9y i & 4295 L
W |yl gl olAGIS Caely) oo lojl Ho YFAY Jlu 50 I3xo o lojl g0 B ;0 gy cpl .ol o0
B y0 oud 0,5 (W )T W ygods slac e sanlllae Sy 3l ol V) Glyls pd ) uzsS 90 Jol SalosT 5o
9y S 3l i pioae VFO 9 1 VO 51 5okl Zotaw Jold@Bolad Jols slasely 50
dry ALk duw 9 (5 ol Al 50 90 (b 90 1 S T 9 Sy ol 59y Sl g (5Ll ST (LB gl
@ goas pg Gulojl W S 1,8 iailgx Ggeil 9598 0l il 4z )0 10 los 50 (Jol 4l e
299 oilaus Jolis gl cuitd 53 ol Jole s plonil 85 ais b (Sobas Sbols’ b I 55 o 59353
b S0 92 el 3 59y ©lgar S0 92 sl 53y Slilgmw ol G ghno b (yuiluns Hlaio OF b axis
Sl b ydy (Jolds 592 9 59y ypolie b 550 obS LlyJalxo @2 5b 5l ouds S8 Hodu 9 we)d ofY clalé
Sl b ydy 9 (YU 599) 0,59l 0 0,5 oo VOIY o sladio b jds (YU (59)) pySoleS 0 0,5 o 0] (59,
9o Jole .09 sloud iy (99 SlS iy ABLSIAy (YU 599 9 59y wuS ) 5 oS 5 55 (o 1F 9 1YA/0
Qo yd Voo Cagby g 0,5 lwas o FO slod 50 59, F g ¥ (0ald) Jho Gow 4 0ol & pwd (G Jol
392469y SyannS polic (bl slmo 5oyl ()l oloj 30 pusl b as olo ltd Jgl Gl lojl el 092
Ol 309 pgo Glulojl @l .aial Jidilge Olao Sgue g (2l Hlowd b dmslio 50 590 b (59) <55 g
il slosdia cunns (J3l ol 51 Jol Vb gcdile b 31 9 535 (s9imo 53 s ylowd a5 0l
9 YBL slam 3l calld 5 Jiailer sloasly (i3l carge 590 9 (595 molie woyo o/ Cdalé b i
BUCR U KWW 1 V)

b Jgdome GYLE ( Fidilgs duo 0 ¢ Fidilgar Cue yuw Hlowws |y 1 guuds’ sejlg

162919 sase
CablB g a4y« Siailex 1 550 5 53y (S polie LY Cllo o8, 0S5 0k oS Lol Jole i cwyp -
5% b, Ll
Sl g s« Sialex p s 9 89, (S polic Gyl slaglze ;o) Cllo o8 wS & sl 5L Y
5% b, Ll


http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

wedad 3 g0 Gl € g 50l olS 99 9 (695 (S ¢ b kxe H il e g Lyl

Lilys ol 5l Jol slaydy a8 S el s
5 2S5 e 4l e (sl i bul,s o
SPBS ($9>90 g oy D el (Voo P ()l
(i S Sad GalEl Lol ol (VYY)
Olosed Sras 5 s ohsn pobs (S B sl
Cely g aldS )5 sa p» ol Sl el 5 s,
23,5 50 5% CaleS Gal 8

Sal) SBraseS pole Loyh lesSig
polie sbme b sy st Jobs (sl
WhlSen 5 Tolem)) cl eSS G paneS
Jib 5 i Sl i oI e (T)Y
35 9995 40 (2l Slibes plodl g g S Juad
AYAY ()5 ) 0,105 olgz 65,5l slaoolys plw «
Sl s 5 Cude SIS 5 goaste (i
ST ol pllS 5l il o 2l pole b d
5 ) w55 97 s8; OBl 5o T 5 il
5 el T Y iSen 5 IS) gy (YT
NAUREA AP N SWSURASIVN SRS, SRYNIRA NN
5 Il 0 i 5 geile) Lugl g poiS
el s aloel (Y 1Y o) San

il sleanlp b L s Gy
5 bt S5 e Jalse Sl cs3loonle 5 53Lbats e
Pl )3 89y 5y OB 3o Ol (g b
Slge 5w peddplie (et slacdl Jslo
r )“l’ g2l i oolats dagl il 5 )locn S0
Cowl oad cob bl g ad; leeasS e
OFAS o) Sos g )

wlié polic S5 Jaie (yogei ool Ll ol o
sladiz 5l (S0 SpaseS polic ofigh oL jlis )5
2 S G Wlgiee g 00 (S5 Cu e pie
28 led Wl oyl Hdh CudS 5 CoeS Gl
o9y Mg mlbe I S (Sesamum indicum L.)

5 Ozturk

® Rehman

7 Mirshekari
8 Kalita

® Johnson

1% Harris

" Igbal

doddlo

ISy Cl 65)5laS 5o e sooles Sy
(=) QLS il g ged g by )S Coddge slase,
Ih CelS mpe ole o0 D508 050 0 g
B ph 5l (Gleegas dssemme plpiea g ol
e oM e sl 1) d ety &5 090 e
(g Aald 50 anl laazalS gl g eSS
C S99 OFald) WS (oo e Shie Ll
(V290

Seigdsd Jole e IR R Sl
Jeaze ;0 adg (i (goamiS s a5 Conl lalS
@ =l QblS o wls wljy Hal e adl o
9 0% S o Fialer S g woy0 alex il alse
Syl Ky ewoe bl

ok g JUl g a8 p 8 L (Sas as
(i g e 5 I pletle ekt 236 L
(V441 ‘Yob.;o 5 993) dad oo Lol |y 4y Jiaile>

s > OVAD) olyye 5 padedies
S w3,S olo gk, 5 es SIS slacass)
Sidler ey o alS o Sis S
azai, bl bazals (25 Sl Loy 958 e
A 2ol 4 Cod 55 hsb 9 S5U

S 033l ok 4k Gho @lagygesl 5l (S
‘:j.a)" ub.&cb lJ..u‘ 3o 05"')—‘ U"l aS el 0l @)’"d
Iy Jy adion oolil )y jee Job et s
0,8 ool J& ©,08 e gl casll lgiea
Len 5 Tgaeme (YT Toslia b s o lall)
L oS woged (5155 Lgw (589, obS 59, 2 (V2 V))
L8l els gialex asys yA lgy yo 0 Sialel
o gy 5o Gl bas wzsls ol plaal (rizres
d.:).]o u.:‘ )‘ 9 ML}MK )J.: Lg‘o)oo O‘}a dra.a
B rasnS polie b o ialS Sidile szl
b by el 92y @ el oialy Jolpe (b o
Sonl (Sloj 990 ol 39800 Vb iy g sl (5058

! Hampton and Tekrony

2 Dodd and Donovan

3 Ansari and Sharif Zadeh
* Mohammadi


http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

)

WAZ sl osles ok Jlu [ 5lpl )ds slagins sy

PSS 2 S ke YOI e Jlaie b )4 (L 59)
2 pSske VT o ITUL Hlade b d g L )
SaS Hh Aol Ly 5 9y w5 ) p S okS

Az glooygo Jold pgs Jule g Jless A g
259 F oV daald) jho Do @ ond m el
Voo Caghy s olS bl ax e FO ples Llys

Jlesl Gl (VY () Ken g 5 lail) 04 o)

SaSS (55, Y S O g bk (o m sbyles
Gk pbeSil g0 ol Bk Vb Jelo 4zl

AR ey Ve (el Cughy o5 050 sbagle;
o Gmleyl cpl 5l sdelcisody wouS jady a8 )T
Slmpl coled ;51 0 5085 )18 ialsr (sl
REPIN PRI SN T

& 34lszr (y303]
4k g Sialer woys g S (o p sehiien
Sebas ol Hdu sae YO ol « iolesl 90 51 ol 5y
@ (Soaedd g ws)S Sl ey il Bl
RV APURVRCHC NP NESIPVIERE JERe
bl (Sghend (s hahe 0 slagiaos i gg0 A
90 B )0y 0,8 Jdie Jlo el (g,
(22,5 YO) plys (2578 sl b ol igtalsj]
ORISR B 090 4 (o TR S Gabegt
A o6y (Jsl Gialel gl delol jo o aiz
sokiedy o5 il az 0 A0 les L jgilie 5 S5
S dy g ol ools Jlamilebes ol jo jdy Ay iomw
o8 jailgz> Ay olawy ((Sjailex adad ley uw) 59, YV
ol lagiaag i ped Glalojl jo aind (hyleds
Sty sled) 35 (o a0 ¥ sles b il )3
j9) VS g ool Uil (aeS e (Giailex
Ao5e, 5 el Ghled eojalex A slaws
wdjailez slayde S olaws (o)led 1y o Sialse
Jsb g bl azalS jo slaad 5 azadle cazasy,
Frohe oy 25l L ol azdile 5 azasy,
DB o bl S 59 e 8 (S o3l
el Y G 4 0l 5 il az 30 VO (9] 5o o285

Gl jo ol )5 5 ctS &5 wtbioe A5 b ke
L ohegh cpl ol a8l ok @y, i g 0,5
hdsbxe @b 5l oh ileg Sl et Soe
Lolys j0 asS g0k oS (G9; p» BracnS polie
Fl orizes 5 Giailez laasly p o Sis A
» rolie ol Gl sl Jslone b oS \dy pailess
el o ol cosbip 5 S 5e 4 92 )y ST

g, g olge

5 g oiils celyy oRaglesl o gty (ol
b bl 5 b VYAYAYAE ol L

3 osal w4 98 sl )30 59y Ghalesl ol
ol SRl Spge n) gpt @ SRegh IS
o b B 8 et Sy g
S s el Y s sl LS
St ol gl s o 6l a3, ©)pony
Srss Pl igio Lo VED 9 Vv VB s 5l e
il sbne 5 (ol e ey A IS 5
ST 2l lone ol s T 3 5305 3, pole
2 psS dw bl b gy, Sldlsuw LA Jole (sall)
9 ) 50 05 g0 cdale b S pmanal (LBl Jsloe 2
Sl 569y Sldsw S5 SAb sl
5 ool 3 )50 08, .ol plowil (£ 8 ole lsieas)
139 69 s2bdslme m ) Ol o8, (el ol
Say LB A g (5 p Cedd al>ye Jold al>pe g0 (b
V Kit ib Jlee] paizan 8 L] als e ol
(@) 3 (2 9y (A e I oo
Gaa L YL iolesl 5l saelcwady oS 4 (VW VAY
ol F il az 0 VO Plas gles jo ay ioww
O i @byl Soz woS (il ab sl
)5 )8 Salez sesl o ((1F1) (6

SlS 2l B 53 )5S & pgoes g iales]
s i ol Jole s plowl 1S5 s b ol
L gaibass Ghie Ol b oazS 54 Gailes Jols
Sllgus « S50 Sl 159, Sl sol> sla sl
oAl S8 Hedy g oy IV Cdale b SO g el 5 s,
3 63 rolie b sl olS L2l sl oo
PSS 2 p Sk VO s, Sl b Hh (el


http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

ay

wedad 3 g0 Gl € g 50l olS 99 9 (695 (S ¢ b kxe H il e g Lyl

‘s.w);i o lac zl sl -l

VO Log ol (59 slesd ;0 (5)0 digel )5 )
25 YIVY by Oland Joli) gl el (80 o] Lo
Jotog L 9 EDTA 55 -/-Y4 pH=V/A L
Voo Gl o)) o ggy0 a5 05 OFF eads s
So 090 & Sy p (Wb S shaie O i L
S el glrojlas s 005 (Sen oz 9l
JUT 6 5] (Lo V0 (slocsais Soe (9,0 4 slar 50
aa8s ;0 490 VWee e 0 Jols sl Kon g 2inl oolo
aids Vo Do 4 ol F il a0 Fogles o
Slr shed A 25 0 Sl B 1aad Fei il
20,5 salazwl YLK MP] Codled giomiw

oSy belso gantd -

05 F/F0 umen 5 KHPO, o5 Y/F o
Jhie o1 o alflas sba, Na,HPO,.2H,0
2 ol yid oo B0 4y plaS 8 x> g o0l >
VO 4 ) S 4 393 S5 90 3l (bsle e
205 Al

sl osbes 1YY ¥ g0 o Vo S 1OT i =g
Voo ez 4 lid gl ooy Yoo aitesto]

b ouiles; e e

by YOI T calles el o
Fogidg Sl

PH =L ¥s0 e 0 0lind 3 2l Lo YA &
iy S Ve e ¥ge e Yo 5nSIOT (g5l ¥
gl V¥ oo Jsb po g ab adlal apil ojlas
slagley Sae )3 Si (e gy il lawg
w35 HoOn 0y b s ol 3 ali £+ 5 Ve i
2350 &9 iz SRl crge 5 oadegyd o
2 deekes y 1 YAY YUK (ol (cgels o
Sogody mpl Colled lade albie e gle
2008 IS sh S p akBS p Jgeg,Ses

S38l92 9031 3l 090 lo
Wi gpSoslul gialex 5l am a5 ol el
Gl eg oyle
\asyY “)%.ia) ETHICORWIRER
GP = (0/N) x 100
sleyd olaws Mool ciS ek S olaws N
00 aile>
(¥ oot 5 Layg) (555 ety =Y
GR =Z(Ni/Ti)
g, olass [T1 59, o 40 0ojails> sla,d sluss NI
bl gsrs e
Copard 5 SWlae) Jd e b esls ¥
(avy
LSVI = (GPx SL) /100
(ragshee) azals” Jobo SL « S5aile> 0,3 :GP
oyl (SUle) h e Gy aSle ¥
(avy

WSVI=(GP x SW) /100
mL“S S )9 SW s‘:)‘\.J‘P WP GP

(P55 k)

SS9 VUL gl 5T cadlad (g 5o sl

Sl osasl 5l del> @l gy Sl e
5 VB lampl clld s ibesl ol
a6 pSojlat ¢ ales] ol 3l el sy jlansTyy
b B Golul 58 gobj slas sl jelate cpay
Y ol G a4 g diad clS 553w 61.@&&)'7
cod ol 5 il a0 Ve o b Heiliw )5 0 cele
PRSP RV LINGS RUN UL ISNINRCUL I S g e
2 g pSojlul laydy 55,

YO ﬂ.:).J Cadled 6 o 310l

I SR N[ gPUR IO PPN S RE B
A eolawl (YAAY)

' Maguire

2 Verma

3 Abdul-baki and Anderson
* Aebi


http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

ay

WAZ sl osles ok Jlu [ 5lpl )ds slagins sy

Oan e ol G g ph S eee pole
o)lpd LS (Joke el ey el
wilce oanlaSTol saibile 5 aal SuilSy o Joko
(Ve Ko 5 " LtsS)

VO Gialex sles ;5 Labolre slajles sl
595 0 % I o (Saler ey O 5 Bl az o
e 8132 55 2 LR VIR L G 5 555 S5 Jlesd)
olid osls cyauid o dme Cle 4)) 04y juiie (Qald
4 el ol plas mls a5 (g sbay (ol oaid oold
sy dlasd (Jg wisy ailex ey ma (I Jkr oo
oS (b CedsS b (Gialer 5 05 lews oojalex

5 sl gl Glesl s 4 mls
Gt 23l Glp kel 5 SAhdslme SiSen
ogme do s S izl mhaws 5o 58 Sig 5 Job
O Jgaz) ol

e s Sy e enlie b
Sl I by 45 Sloglts Al Jone 5
<l gmals Hd (Gig 5 Jeb s el skl
1y G55 5 Sl ey b il Jsbne g
Tobw der )3 Spebar WS e SYba>
S 52 9 89y S5 9 3 hdalee Jles iS5
Seb s 2 Glp ) lade o i wald 4
Shdslee ol saen pizmen g ol L
) slade o yidon aald 4 iad (15 zokaw pled )0
(V Jgaz) wisls olas J& 559 san 23le sl
sop e )3 BraseS jole il olxe (S ol
sl Bl gam b1 olS Cunglie Wilgh oo (S S

REV-10)

2 Koshiba

STy o2 3T Cellnd (g 5o 310

Obs) 3 ST w3l collad (s Seslail (sl
s ool (VAVE) 'yae 5 18

Sland 8L e VIV ol STy byl
Voo #IA Wl PH L (Yee dio Y0) Soowssise
FedoSee B0 (Voo V) Jslls5m 25 e
P aeSIol s See Ver g ool ojlas
BLal b g gl e Vol o @ (Vs
ol Clld Sy balse 4 aifaSTol (0,8
AL 5l oslas gl 4 SOLTslxe 0wl g9y
20,8 ool (Yoo oo YO) Ssdugige wlawd
S olBamm odg S 0,8l ol Sl
Do slp el YVeigse Jobo po Jolgrm
Fogidy pSpuloliius b agli 7 5 ¥ ao slagle;
iy bl sl e T clled ol (S eIl
dmloes o Hle p oo 2 VIFV L 2l (S250l>
A 203 Joms S S pgots il Solled i s
e85 G515 % e)S

o0ls o g 4y o

) esliinl b ooyl g8 slaools o § aujo0
b hol Ol oSl aslie pizman 9 ad plxl
Sygo 3 g a0y iy Jlisl zhw ;0 LSD g0l
wi:L.a doo Lo sLQ)Lo.#; S o Ly )lo Sxo
o) b odd mypd i e 2 50 4AES sk
490 5 bl L.S.Means

:Jgl s ol
doy Slae @l s)lal 5 (LBbslme (S
e 5l plaSgen Sl 5 ot o sine (ialyr s
() Jg92) 050 I8 gre o Sjailem oy S S
Sler oy Che el Shdsle FI LS
rolie L5l Jsle slajlas aS s sbas i o ine
s () IS8 0l cho cnl bl el s 055

! Kar and Mishra


http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

af

wedad 3 g0 Gl € g 50l olS 99 9 (695 (S ¢ b kxe H il e g Lyl

ol gl az 30 10 sles jo azuS 4y giailez Slae (S Guibyly 450 5l ol Ola e Sk =) Jgor

Py sai sk (Jib sas pasls Sl cepe (Siailer ao o wolil az o e gl

1/ Yy \vE™ VoA Y S5
avn™” VY Sy Wi \ ol

\515 VO VYO VY ¥ a slhs

ok £ ns * N

Y4 104 VEE™ VYA ¥ 5L sloe
FY/A 0l -y \tZA0e 2 5bJslore x (g LT
vF <A “IAS YA/ VA b sls

Al gad Hlo Fxe NS g wll oo oy ) 50 Jloixl molaw [0 (10er o gme saiaslid ol 5 4y e

100 -
a 80 -
3

60 -
X
3 40 -
Yy

20 -

0

shie o

& Jgle

S sl dz 0 V0 sles Cos aS L& Jailer So,8 gl (L el Slew zataw 5 Silee anslie —) JSCB
DBl el o g Dolas slls o0 8 e Jlis) mhaw jo ailie B> S Plas b slay g

aiS Gialyr Slao (Sl Hhdsle 5 6kl Wl gahe Ser (Sike anglic - Jgu

ol 5 sl ax ;010 (sles o

Ay (Fis el 5 4 Job el b Jsle &kl sl
YA-b £INYC Saie ol
veifa \Y/va 92 YO 5l e 6oke]
YARa Vf/-b 59 JUESK JCORTN
Yi/ra \Vita 192 +59,
Yo/ab INARTY Saie ol
Yfha \RAF:! )% W5l e syl
vf/va A-b $9 JUCSC RIS
Yo/va \-/fa 192 +59,
Yv/-b f/.-c shie O
YAIYa /Aa 92 VRO 5l s s,k
Y#loa b &95 JUCR BSOS
YV/-a a/ara 8 +59,

i sl Jlisl gl jo kel @glas pac ssipolis e By S JBlax (55 mhae 8 g gt 2 50
il e L.S.Means sag, wlo! 5 as,yo


http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

0

WAZ sl osles ok Jlu [ 5lpl )ds slagins sy

00l pud (G S 550 9 89y polie boad S 9osS )4y (Giailer Dlho (S uib)ly 45ed 5l Jels Slay e Sk =Y Jgua

s Pl gan el az o
. &’ . - Sl ey Sdlez oy lasly, bRy . S golie
N9 ek ol
YEVY* ova” Yvo© yeara” NP A Y o e (S

arA Yoy DA yya”

VAAFE \C/\/\”Mé \ ‘,/\ce»:- f&"(mé

VIV \rid AVAR VoA

<NY VA# V¥ 445 x 0OLE i (S

oY Y/IAQ A Uns

Al el o fxa NS g il oo oy ) 90 las Jlizl Fahaw jo o o Sxesnimslis icud i 4y s g %

a8l el lausly 4 YBLS 6“%.’.}3—‘ Codles
syl Sy Spsba (75 ¥ sla i)
9 )YLIS 61.&:@;).;‘ s.,u.”.id » OM&)}MA) S 9 4)..\.!.:
(s glroygs saes o A oblas lasTy
e Iy, e bld gladss sl e
O 90l &y o 99 2 oS 5 9 Vb o (g9ime
Y Ggy 5o s ke sl les blae o g ok
R R R S I ANBT IS ISR IU R RE S
Yozl isls les |, e o 3aS cwalitay cos
Ol e uis olbm] cde 4y Wil o gel ol o
slayd pailes glojles oYL glacdale b yolie
Dol azSTasle g,
57 w5955 93,0 VAN (o BSemgis Ladl IS ss
Sllad mals el o395 m 45 Wo S A8
oy ialS ass 8 g SISy g VB slag
Y‘ e . . S & .
bbb 235 e )3 (Gl aslh e
& e gluds Gloles a5 ol las (Y-VY)
S bl 50 a1 Glae T colad ol
Syt Yo I (S0 (IS ysbar s S ende pus
slojlos 51 oolaiwl b oondym oyl Siaile>

3 Tabatabaei

0 59 B AT aSead (51T axis 9,50 50
O By 50 oo g (S S A Jesd o
AV ey 5 15,5 3l (gl

yolie 3l slre ol Witine oY+ A) T SaSS
robe cpl edale ol sl J5e A, So SraneS
ol e ehie bl el g cul 8 0
G5 plp e ok cbli> s oy i (Sis
3 SranS polie LA Jolxe (nlply (S oo sl
S e W)l iz celie (g, o halS iz
9 o O el 09dise Dgme 0 (AS g (oS
Sl Gl b woges ol (VYY) (sapo a0
rolie bosple ok (LBb gl (Sas S
G 5% ay p Sude I gy ehgt BrasS

P30 Lo

QA5 S ey o ol plas by 4525 @l
5 Y Glampl coleb p wabmd G g
5 Jsb als (Siulsr g g dops lanSTy
oy Sy sl Jlisl gl s 8 a5
(Y Jguz) o o Sxe

L s slojles AiSeny (oSl aunlie gl
L oas ols lid oddimy pud (6 Al slajg, oloss

595 Lz B ol ealms pd 6ym s0y90 Ll

! Grewal and Williams
2 Cakmak


http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

as

el 5 Gilw o€ 9 5 y0lo oSy H91 9 59y (S ¢ b elxe F1iglyKeR 9 (o lw)ly

il

e T e e e e e e T e

kel e vy

-

e e e e e e e e e e e e e

At

I
|
8

L LI o = P -3

= =

&9y rolie b oad gd azuS j3 VB 0 3T codlad (gl oo pud (6 aliSe glasg, dlowi g 4dad 1S ep p xSile anolio - Y JS&
bl oo LS. Means a5, ol 5 lo cre @glas pas oains (Las coald apud (6 a0 live gy L slaygin g0 g

Yo
1.
)
. X
N
2:0: O -
g
da
+ N M
3%

2

o] O

N

.3';

2 5,

8 i,

® 00,003 (555 50 i il
Faoy03 5 50 5 pules

Z 00,0003 55 5 555 50 Hh pls
=V ) e

F WL s ey

IV 55 5 555 s o
LIEEEN

OADES juud (S (5099

yolic boad g8 oS G4 lauSTy, pJ)fl Codlad (gl oalims pud (6 aliBie Slojg, Slawi g A SRy 5Nl awslie ¥ B

b oo LS. Means a5, ulul 5 lo g Sglas pac oaied (Llis ool my jud (6, zhaw 0 50 aline B9, b sloygin 90 9 5,

Gl Glojlesd 4 s (g0l oS LA Jsle
L Jlade (i a5 85y polie oV Chale b
G Pl aaidles 9wl las seld L oawlie o
B F Gl o) aiS Gl oY o B saliay s

N

VB laes 5T cadlad jo iol3l as wilgs o o glasdas
D 00l Comud jlasSTyy o
Sy g oy Jibe Sialer Olae 550 o
G N A Gy s ek sbaly 5 Sl
Slao gy 60,90 Ll b daes 3l el aslen
oeals (S )4 wals Jled o ohga Siaile>
I dels layd leds slales Wowcdl


http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

v
WAZ gl osles [k Jlu /5l ! hds logis sy

[ aaa ® IJM:MJ, .
= b5y 50 50 ilees0/3 ws e
A EE aaa B 5 5 % oailes0/3 ao o
Ao EE 5"_:-'_: B 5559 0 s o3ler30/3 o
v = =!I NP
i FeoH EE %.:-E YL 5 g 5
&0 - ccc:ﬁ = YL )52 5 (55, s55me s
% £ =il a %__: W (als)Sis
Yoo = b =it
. =8 a2
Voo = i l
] = i

2 39 4 59,
OADE s (S (5099
83y rolis b odds g 0ouS )0y (Giailex 9o pd (gl eddip i (5w AliSe slajg, ok 5 408 S el p Sl anslie —F S

bl oo LS. Means ayg, ol 5 jlo cxe ©olas pas odias (Las woads g i (55w ham 18,0 il Bgim L sloysin 50 g

Vo .
da, B s of
aga b5, 50 5 iiles0/3 as e
IS = B g 4 oeiles0/3 woys
3 =i B 5 5 59, 0 o% ol 0/3 woy
. — .
%\ g aga =V sy, syme b
Rie) e ; . 4
Y =i = VL s s b
~ e —"at . .
X =i = 1YL )5 5 59, e,
3 = =i KR
—"
=h =i
ot =ik
—r
Rl i d
—
e, i
2 3, 4 5,

bz yd (S (50980
589 ypolis bood 28 aouS [ Sialer S pu gl ondiay pud (6 ym alie slajg, slasd 5 4 d8 EiSes 5Kl dwslie -0 S
Wb oo LS. Means ayg; bl 5515 e Gglas pas oaips i oad g pud (6 ym a2 50 wiline B9, b Gloygiw e

T . )
ST
W ia a A 59y 0 5% Q'VL'&?’-OB e,y
»7; VY E;:« H ok o8les0/3 wo s
o)
39 \ é:" B0 569550 s owiles0/3 wo s
. &
Y é:'::‘; = YL g5, Gy )N
J A . a . . .
3 =3 aa TV g g
9 = —i .
3 7 i =% TG 5 5 555 s )%
) 2 = s
. i =i
% =&
A % =5
il =5
. i =4
n T
2 5, 4 39,

0ALE el (S ) (50,90

G5y pobie boad gé waiS [ Job gt (aFlo lp endam sed g Bl slajs; olan 5 i S GeSils anlie -7 S50
bl oo LS.Means a5, ol 5 lo cne @glas pas cains Las woadh @y pud (6 ghaw 2 50 live gy b glaygin g0 g


http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

aA

wedaid p1 )M Gl S g 50k oS 31 9 (695 (S X b ekxe H il K0 g (1Ll

£ -
€. aaa
3 v - |
: |
Lov |
2 :
Yy YO Ty |
T ic
: o] |
9 vy | md ddSE e b
3 oo——
Ny, | EETHERSE R e
EE A | B C
p . EheHEE=il|E 5.
By ettt | (W i aliie—
B atH— | | At
| EbetHun I e

LU

Moy 50 e ol 0/3 s e
LISYRSCISRARINES)/C WIS

F g6y 2 o ol 0/3 aojs
SV s, st

~ bl o9 Sy

YL 5 5 655 5o 3

M Ses );\e(ML—’:’)

G5y rolis boad g8 wouS )& Sis s el gl sdlim jud (6 ym @i slogg, Slawl g 4 ds iaSes xSl duslie -V S
w3l oo LS. Means ay5, ulul  lo s Solas poc oais lis cond @ s (6w gl ;o 50 ildie B9, b sloygim g0 g

er 5 58 @l b ey ool @l
2 Rl e d Jlgy axsls oLy &S (OTAY)
5ok Grizen )l cllae il Jialyr s e
5y (Y1) o 5 alS o ) (s
76 Co a5 (g9l s S GBI (YY) ol Sen
ol Sialez oy a3 sl ,d Iy 9 s
oS el ol (Vo) 'y oo G20l 5 by
3 e slampl cldld Ld Jlgy by a8
idler oy Gk pl 5l g adl el Siales
koo GhalS
N Gl e ol las J'-.’.L"}T w5k
ol sl Gk 5l e s g9, robe baS
sy mlBl cegeis ol oLS gy, ol
S a5 canluSlol eyl cudled ( Jjaile
5 69y robe b,k Gilusd byl oS Jol>
Y chale b gladsle jo 50 pailees 35k 5l e
Slao gall coge Cuie DS glay wo)e

Ao ,8 gl

> Kapoor
® Raste gar
7 Bailly

b o &S cunl [ ceS s gl A oy
Gl L0 sat s Giailez ol JLis 4 g als Jlg;
il IS jsbay (YT (o Sen 5 'l aily e
ol Bzl pals Gl b azelS asy sl
2 50 o aS Cul azalS Jsb g Sl ao)e
J Sz Sl anbie el Lk s bls
194y

a5 Syge oob; Sllllhe dal, cpl o
(V2 0) ohlSen 5 Ggmilr loasdly 3ol 4S5, 5ba
Sbeble b Lhoiz Loyl 5 05 5k Sl
V) T 5 s 9 ss) pele VU
5 iy 4 gbadale b oaged Jd Sily
Sl el el g g oal woys Vg VO

3 oRIA L el gle (YY) olbll
ool (gl cxe jabay axalS Job ay a0l
ol ol e ladns Jles 5l eolaiwl ¢ 8L
@ dlgee s Jeb gan jo el al a3l
il oo eanluSToly slas T collad 5o s

R FE PO PRV [ QRCHT-IF-P 51 IS PO
Glgre jsba axelS Sjs a0 Jlgy 0
VVY oo 5 olw) il 2als

! Basra

* Sung and Chang
3 Mirshekari

4 Siadat


http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

a4
WAZ sl osles ok Jlu [ 5lpl )ds slagins sy

&bw
bl iy onsS Gle o by ok yar Usb 5 ks Sinasly § o glalas G AYAY o 5T
Ao YYF C)S M GL».A 9 6))5L~5 BRr) ‘Ul)‘e) oKiils ».\.w)| b.wLw)lS

adsl oo 5 5lanSTy o VB Jd g Sialer 5 a0 IYAA o woljle 5w (o o) o5, Ledl S
AYONYY «(V)F - ol olys ool psle ale (Brassica napus L) 135 &3, g0 0 Sials>

oo Ll 55 00,5 0 L 50 s 001 9 69, (Shdskxe STIATAY o i samdmge 5 o o 2D Sl
NATD )0 e ol adys Saig i alona . S

Asyie g odd J S byl o cugb ) s Cod S5I5 glo gy bl AYAL e 01850 5 ep cpiiadiieas
NOO-VFA (V) ¢ nmab aulio § (65,558 (52805 osle alo

989y uwﬁm d).a.a Lglibu:be) 9 ).:OLAA ).ul.: r AYAD PSR gy s)%oLém) A ‘L;)MS CT O e
-YA (\ )Y‘V ‘u‘).:‘ 6))5L\M§ r=9lc A.lm Lg‘d.:‘o u)o 03) 99 o ‘;‘J&: ).aL.c ud.> 9 u...n.:s so)ilw » ;i:)yw‘
Al

Sleogas (Fp 9 (&S (o5 38es 99 gy polie LAbgle 9 (SiS LIS e AVAY e (Gl
Aziao £F el olluils .caelyy ol cwlid )15 bl )l liwl 85 adlaie [0 oS SG5elss 5u8

J5 0 Skes 5 Sl slagasli (B 595 59 9 ool SpaneS polial & ledin b VAT O (K0 e
Ve ol phse g ooyl LS Glidss iegh sole aslwle go (Calendula officinalis L.) g aices
AV -AAA (F)

Azas YOV . Jol Ol asee 8 gole ol el el )5 AV L o (g s

Abdul-baki, A.A., and Anderson, J.D. 1973. Vigour determination in soybean seed by multiple
criteria. Crop Science, 13(6): 630-633.
https://doi.org/10.2135/cropscil1973.0011183X001300060013x

Aebi, H. 1984. Catalase in vitro. Methods in Enzymology, 105: 121-126.
https://doi.org/10.1016/S0076-6879(84)05016-3

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

Ansari, O., Chogazardi, H.R., Sharif Zadeh, F., and Nazarli, H. 2012. Seed reserve utilization and
seedling growth of treated seeds of mountain rye (Seecale montanum) as affected by drought
stress. Cresetari Aronomic in Moldova, 2(150): 43-48.

Bailly, C. 2004. Active oxygen species and antioxidants in seed biology. Seed Science Research,
14: 93-107. https://doi.org/10.1079/SSR2004159

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: 531-540.
https://doi.org/10.15258/sst.2003.31.3.02

Cakmak, 1. 2008. Enrichment of cereal grains with zinc. Agronomic or genetic biofortification.
Plant and Soil, 302(1-2): 1-17. https://doi.org/10.1007/s11104-008-9584-6

Dodd, G.L., and Donovan, L.A. 1999. Water potential and ionic effects on germination and
seedling growth of two cold desert shrubs. American Journal of Botany, 86: 1146-1153.
https://doi.org/10.2307/2656978



http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

wedad 3 g0 Gl € g 50l olS 99 9 59y (S ¢ b skxe F il e g oLyl

Grewal, H. S., and Williams, R. 2000. Zinc nutrition affects alfalfa response to water stress and
excessive moisture. Journal of Plant Nutrition, 23: 942-962.
https://doi.org/10.1080/01904160009382073

Hampton, J. G., and Tekrony, D. M. 1995. Handbook of Vigour Test Methods (3rd. ed.).
International Seed Testing Association (ISTA). Zurich, Swirztland.

Harris, D., Rashid, A., Miraj, G., Arif, M., and Shah, H. 2007. Priming seeds with zinc sulfate
solution increases yields of maize (Zea mays L.) on zinc deficient soils. Field Crops Research,
102: 119- 127. https://doi.org/10.1016/j.fcr.2007.03.005

Igbal, S., Farooq, M., Nawaz, A., and Rehman, A. 2012. Optimizing boron seed priming
treatments for improving the germination and early seedling growth of wheat. Journal of
Agriculture and Social Sciences, 8: 57- 61.

Johnson, S.E., Lauren, J.G., Welch, R.M., and Duxbury, J.M. 2005. A comparison of the effects
of micronutrient seed priming and soil fertilization on the mineral nutrition of chickpea (Cicer
arietinum), lentil (Lens culinaris), rice (Oryza sativa) and wheat (Triticum aestivum) in Nepal.
Experimental Agriculture, 41(4): 427-448. https://doi.org/10.1017/S0014479705002851

Kalita, U., Suhrawardy, J., and Das, J.R. 2002. Effect of seed priming with potassium salt and
potassium levels on growth and yield of direct seeded summer rice (Oryza sativa L.) under
rainfed upland condition. Indian Journal of Hill Farming, 15: 50- 53.

Kapoor, N., Arya, A., Siddiqui, M.A., Amir, A., and Kumar, H. 2010. Seed deterioration in
chickpea (Cicer arietinum L.) under accelerated aging. Asian Journal of Plant Science,
9(3):158-162. https://doi.org/10.3923/ajps.2010.158.162

Kar, M. E., and Mishra, D. 1976. Catalase, peroxidase and polyphenoloxidase activities during
rice leaf senescence. Plant Physiology, 57: 9-315. https://doi.org/10.1104/pp.57.2.315

Koshiba, T., Kobayashi, M., and Matoh, T. 2009. Boron nutrition of tobacco BY-2 cells.
V.Oxidative damage is the major cause of cell death induced by Boron deprivation. Plant Cell
Physiology, 50: 26-37. https://doi.org/10.1093/pcp/pcn184

Maguire, J. D. 1962. Speed of germination — aid in selection and evaluation for seedling emergence
and vigour. Crop Science, 2:176-177.
https://doi.org/10.2135/cropscil 962.0011183X000200020033x

Mirshekari, B. 2012. Seed priming with iron and boron enhances germination and yield of dill
(Anethum graveolens). Turkish Journal of Agriculture and Forestry, 36: 27-33.

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

Ozturk, L., Yazici, M.A., Yucel, C., Torun, A., Cekic, C., Bagci, A., Ozkan, H., Braun, H.J.,
Sayers, Z., and Cakmak, I. 2006. Concentration and localization of zinc during seed
development and germination in wheat. Physiologia Plantarum, 128(1): 144-152.
https://doi.org/10.1111/1.1399-3054.2006.00737.x

Rastegar, Z., Sedghi, M., and Khomari, S. 2011. Effects of Accelerated Aging on Soybean Seed
Germination Indexes at Laboratory Conditions. Notulae Science of Biology, 3(3): 126-129.

Rehman, A., Farooq, M., and Cheema, Z.A. 2012. Seed priming with boron improves growth and
yield of fine grain aromatic rice. Plant Growth Regulation, 68: 189- 201.
https://doi.org/10.1007/s10725-012-9706-2

Siadat, S.A.,. Mosavi, A., and Sharafi Zadeh, M. 2012. Effect of seed priming on antioxidant
activity and germination characteristics of Maize seeds under different aging treatments.
Research Journals of Seed Science, 5(2): 51-62. https://doi.org/10.3923/rjss.2012.51.62



http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

\.

WAZ sl osles ok Jlu [ 5lpl )ds slagins sy

Sung, J.M., and Chang, Y.H. 1993. Biochemical activities associated with priming of sweet corn
seeds to improve vigor. Seed Science and Technology, 21: 97-105.

Tabatabaei, S.A. 2013. The effect of priming on germination and enzyme activity of Sesame
(Sesamum indicum L.) seeds after accelerated aging. Journal of Stress Physiology and
Biochemistry, 9(4): 132-138.

Verma, S.S., Verma, U., and Tomer, R.P.S. 2005. Studies on seed quality parameters in
deteriorating seeds in Brassica (Brassica campestris). Seed Science and Technology, 31: 389-
396. https://doi.org/10.15258/sst.2003.31.2.15



http://yujs.yu.ac.ir/jisr/article-1-202-fa.html
http://dx.doi.org/10.29252/yujs.4.1.89
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.29252/yujs.4.1.89 ]

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

102
Iranian Journal of Seed Research, Vol: 4(1), 2017

Effect of Zinc and Boron Foliar Application on Maternal Plant and Seed
Enrichment on Vigor and Germination Indices of Sesame (Sesamum
indicum cv. Darab 1)

Samira Parsaei !, Mohsen Movahhedi Dehnavi > °, Hamidreza Balouchi *

2 M.Sc. Student and Associate Professor, Department of Agronomy and Plant Breeding, Faculty
of Agriculture, Yasouj University, Yasouj, Iran
“Corresponding author, E-mail address: Movahhedi1354 @yu.ac.ir

(Received: 13.01.2017 ; Accepted: 17.05.2017)

Abstract

Micronutrients play a great role in the production of high-quality seeds, especially in terms of
germination. Therefore, providing seeds with sufficient amounts of these isan important
consideration in seed production. The present study was conducted as two separate experiments in
the Seed Laboratory of Yasouj University in 2015. In the first experiment, the sesame seeds (cv.
Darab 1) obtained from a previous split plot experiment based on RCBD, consisting of three
irrigation levels (after 75, 110 and 145 mm evaporation from class'A pan) and four foliar
applications comprising water, zinc sulfate, boric acid and mixture of zinc sulfate and boric acid,
were investigated in germination experiments in the minimum temperature (i.e., 15°C). The second
experiment was a factorial based on RCD with three replications. The first factor in the eight levels
included seeds soaked in water, ZnSo4, H3Bo3 and ZnSo4 + H3Bo3 and seeds with high contents
of Zn (159 m Kg'l), B (153 m Kg’l) and Zn (139.5 m Kg’1)+ B (14 m Kg’l) and dry see as the
control. The second factor was accelerated aging periods at three levels (0, 2 and 4 days) at 45°c
and RH = 100%. The results showed that with a delay in irrigation time, compared with water
foliar application, foliar application of micronutrients (Zn, B, Zn+B), and significantly increased
germination traits. The results also suggested that, compared with seeds soaked in nutrients, seeds
with high Zn and B contents significantly increased germination indices and antioxidant (catalase
and peroxidase) activities, especially under accelerated seed aging.

Keywords: Catalase, Foliar application, Germination percentage, Germination rate,
Peroxidase

Highlights:

1- The role of maternal sesame plant (cv. Darab 1) foliar application by zinc and boron
elements in germination, vigor and storage capability of seeds was studied .

2- The effect of seeds soaked in solutions enriched with zinc and boron elements on
germination, vigor and storage capability of seeds was examined.
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