[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

VAV oo (g3 5 55T YV ojlad oV o (aLS 3 S, 5 anl b

Jsb L (Cuminum cyminum L.) s s 55 590 glandow 9 S50 208 Al

6)}53 ,—w&'*h_a?u” *QJL&:AJQ-G

ﬁj'\f Lgb).’d:&’ 3 g?JL.é O':"d cei:-d.ﬂjd dLF cdlﬁ‘,@w A\P'b.o
CyL"‘ e@‘: ‘65,‘,&.5 s ASES (s LQUL:J C)Lﬁ‘ K C—.F‘))' a‘gjf

(VWR0/N /Y0t algh 5 pdy Gro )b AFRO/ Y/ Y il o 0 )1)

oS>

S50 e Jal 3 53 5ady G580 3 g Sl 45 Sl L alendion 5 (S50 kS 3 s, 1 (S Kl
SHF s $ln Bolar Sl b B s ale g fy B S sen o GRalesl aw gkt pdy Ssd e s A5 S
Sl 5 b Kinesl sl e\ FAY 5 VAN sladle 5 5ol (sl p Jsl S SU ad ol e 05 VFAY 5 AYANAYAY Ll
3 celu YE QLA) Ods g Y.°C u._g\.ﬂ.‘« g_...:s; Li J‘l:.' 2 fﬁ&lﬁ" Yoo &.:.U"gui .L:.w‘ ‘4/.\ (NaH2P04) olald ij).).:.hd.‘« (".’.J""
b e Bl Yo oV S e WYAY Jle s g5 0 (61 5 ol YE DLy e 5 £°C (ples S 5 b INaH PO,
JJAA.L:S ﬁ‘ﬁ)_p.\: Xy csle VY QLA) A:)J«.A_’Y"’C &Lﬂé s:—.:sjslg\" tS._J}-:’ J:-w‘j(;&l.w Y¢ Q\A} QJ«AJY"’C L;:LA} g_.._..S;
-4 ‘5—'\ —Y ‘jé_n.é ch.ﬂ )Le BL V'l')“' .L.UXS L..«j}' " JL«.&‘ L;)‘“""" J:-...;l:.; J.:S r‘g.\ J}ISU A sl dals Q‘}«.PMJ:J JL« dw
Semsl S g ddow oSsn lime (Si8ler slapatle 1 osd A e SRIHHL A sl O b s b
G ks 5o BAS T Ll  Cm Kiaslp gL led Ll o zalS 5laenSTy 5 Sy Kl 5 5bemST 3 L YU SlasT ST
e ol Y 0Ly e 5 Y0°C gles oS 5 L Ve K e el VYAY Jlu sld 5 5 s 5 ZYNaHPO, VFAY 5 A¥AY Jl
45l §gdsn cpl kim0l Ghle3T IS s aimdls b jles ple Bl s 1y GldST 5T duﬁ}si cdld g el sla asls

el F 30 Sa55 5 4 e 005 Jeod Il (BIAST ST Il 3 g 5 5l eSSl G b 5 Sl
el ay At ls e 05 Od B340 (Kimal (sl Jomdly 15 S (slao31s

03 S Tl Sistaay 5 it bl oS (8 s 1, ol andite

5ol 5 il s s s o ps L Ol S
Ol ahex Sl alS Glat S 51 (ol oKy (2lsn

.(Amini Dehaghi and Mollafilabi, 2011) <.
Ols We il 5 gsle dal odllie 1 S

53 basalS Cull il 5 L0 el cwlS (sl Cuminum cyminum  _ls Cu [P TS S W g B 1

s byl ol gopd 5wl ae 13 A5 Ll i
b il Jomily ol s @ 5 S3als o5

hesdise 5 SSdngd 2B eoss cl S Caen

4.:;-\,,; Q‘J._:_‘ )j,.:S L;LA‘ ‘-;aj)‘b ol:.f U”J;{"G" d\‘y&@ ¢L.
Shalo 5 awsl oYU olabl a5 olS pl el ol

Alr 4 0l 528 (sl sosll sl sl 35 O 03y

amoradi@yu.ac.ir : s S g SLas ¢J s ok 55


mailto:amoradi@yu.ac.ir
https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

AV Jle YT ojled V il aLE s S, 5 i VY

S5 S e b OYAE) Oea 5 S 0L sS
2 O¥se b VY0 5 A e i) s Sl s (65
Ol O pS Ly 35 93 L3 SheST BT lag 3T s
5 STy Sl Sl GYBE lag 3T cdled o5 azils
oL el gsd pske sl s S, 0B
cble a5 wails oy (WYAY) b 5 (63 Sas )l
5 oM S ot G GRIB L ke 8
Al e Rl 18 S s s SeSIET Slaes]
Ll sl a5l asligs O dle (glyime 5 LS o Wil 25
5 SIS Gl sl sl Sawly Jlesl 3 o
OspeldonSlyy b dslliss Ol Ol 5 SR s
dh SRl Jule glis glau]

O3 by Jdsas w03 o)l OLLS Ll b alis
5 el (515,00 b Jlss daies sl 0 530 3l 5 sl
Sl gl bess (el Sl 636 sk iees
I S o e s 1 olS ol Sl a5 a4l
s by Sk 3 03 WIS e ok sl i
bl Ll s olS ) el Ko s sl
Akl sskea Gaskh ol ol SWS e
Slwmpl Fn S s Lk il p Sewly
Sod S5 o Dslita jes Jsb b e 65 il
sl

L gy 9390
YD ladle U5 5o 05 ook G0 2 o0k 08l
byl L3 A8l Jilesl 4w LJB s AYAT 4 Aray
Gladlo 3 7 gl ol (g3,5LES 0aSLEils L (55455
B s Jele 53 o pon b3l A el VYAY-AE
sl Jolo s plol (650 YO 515 £ L islas SLS b
Sosd S5 g pss Jole s Kol ologs bl o 5o
Shdis bl Suasly glajles Obisl gl 4y
Sl parli Glee 5 s el Jlo aw 2 gl 5 55 ¢l

oalS an Larls 5 il s e (Sikler Aoy

(S50l 03Bl s rals e 5 aEIS 0
e Kt el Wg alS 5 Sles Slaplll L,y als
SNas wzmen (5,55 (Tobe and Omasa, 2004) 5 S
5 SMHeSI BT ol e o U3l pde s el
S 5 s e JE 05S] Glal S sk
.(Foyer and Noctor, 2000) 53 ,§

boid e Sl el cgr e glag sl ol
30 Sl optage 31 SS a0l sy Sieiler p0s
Siasly Olpe Cow b S 31 3 Jls eslizd
3y ol Oy e Kamslp 3l eslizal Loasl e
ol s il S sls Sl (ypd S O
5 CaiS b oglasd 08 1 Jpame SRl 4 Klg e
SL S L agrlse 5o 5 el s g LlS e VL )8
adls |y 6 SV Sidler Co w5 O ew Aoy e
35 el A5 ey gl e s
aS Calesls Ol Sladlae zk .(McDonald et al., 2004)
3 pamie i Wb (650 s baud Saesl p ooe
S S 2 Shas W (65 5 7 shas 3 0 ol slasds
AOYAL O 5 0 SLE) sl ells =l slod «
Lok Sawly S esp L OTAY) S 5 LLLLL
G Sy » e L5 Vs ) 5 /0 Kl ealanl
Sl eslamal b gy 2 Byl pd o w03 Joaile
P e W AR lea.ﬂ BERRSES BUILY
3 B Pl Sosd A aS Ndhawy amD pnl 4y S p i
ok wamade; Jsb il Soaler glaadlie n (ld sne
5 il Sdler Aoy s azalS S 03y asasle
SR Gl 5 e LS Ve ) SO L Sl
Al elS Sl calie Slas s sxe

Slptnw oL &S Sl esls 0L Sladlas &
s Ses Gopd 4 Swglie b oolS slecdige
#eke Ll osd 4 poslis olalS .(Athar et al., 2008)
SIS e Gl AL O 5 O (3l stapn (i
(Noctor et al., 2002) 1.l LROS e Gl gl (548


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

1Y CUMINUM CYMINUM L) s o 25 553 lbordsm 5 (oS5t S L2l

0300 ol S Bl azos Yo Ve glae glos 0o s
L s STA, 2010) 15 5 5 53,18 S o553
ol 53 &gy Sose a bl el bl Gl
Uik jodeo ¥z Siler S b plnil one
o)) JS Ssaler doss Slesl OLL 53 g ety
S G5 oY o)l daly) Siale ce e () o)l
L aloe (7 ojlad dal) axealS ay o ld 5 apalS

() oot e

sajadlaz— ;2
FRE o X

ISTA, ) S 36l dwys = ——————— x)+»

S e ady

(2010
(¥ oslads alayl )
Ellis and ) Gy 55 5d) sl Csme (Ni/dD)
(Roberts, 1981
o 5o di sl I3, 55 o3&l kN ey cpl 55 oS
Al S8l g e )
(535) 4alS i axli= (¥ b))
(o 1kl 530l s Ao yn x azealS 035 pSSLe)/V v e

J3 ok ok g;"-i)j slac b bl sk
SMie A (5)ls p Lged (5 xS eslas L ax i oA
2 Bl e Osle Gaos edd Bl el 5 e S e
VAPH L ¥se o) Slid 3L 1) e T Lo s
003 Wi S L adds W0 D 4 s 5 0 O] 500
.(Dean, 1985) .i jeir wle £°C (gles s aids s
s Sl Seslul gl ool el GG s
s3lizl 3550 APX 5 PPO CAT (slagp 31 lad 5 Jhons
23Sl

(Vav1) Bradford x5, 4 azealS Jsle 55 5 Ol e
355850 Jsloen 2 e Y/0 daie 0l (gl (6,8 o5l
Ao S YO e 5 Sy ) S VoS
Toodsb 5> S 4i3s ) Sl e 5 A WLl 0T & o las
R PSS e s CBle AS S sl 040

A3 S dslowe 35kl gote 5l eslinal b o3t 3L o S

L eslizad Lol bl 5 5 olssl bajles op Sang
Gdle sy Hsh sln old Sl Sngly glasles
R S| 53 5o chaw Dl Jald ATAY 5 AT
Oy Sde 5 Y0°C olos S5 LY Sliwsd 05, ss
L Kiesl gl «(NaH2P04 19%-20°C-24h) el Y§
Se 5 £°C gz oS 5 L) Slied 05,0883 e
Kisasl 5 (NaH2PO4 1%-4°C-24h) el YE Ol
S5 LA e S e Yo S sSul el b Ggessn
AA100 mg.I-1-20°C-) celes Y8 Oloj s 5 Y+°C Lles
ol sl L3 (Aals Olge a) el il slasdy 5 (24h
e Dler bl Smly glasles 50 VTAY JLe s 5
Voo oo glachle b S e el b Jsns 08 Simal
YE Oby e 5 V2°C gl oS5 LA S ke
S e el 5 (GA3100&200 mg.I-'-20°C-24h ) sl
cele VY Oby Sde 5 T0OC Gl oS5 L Ve
i il sk ames 5 (GA3100 mg.I-}-20°C-12h)
(Snsl lad e g e3bel 1 g dald Ol e
sladed Gl m o badsle 51 ) e Veospu
Glol Gdosde Yoo) ool sl e Ble VY s L S5
0l S Sle a3 Yo LE gles 3 b 236 8 e LS
ol 0Ll s s esls 13 cele YE LY glaoley oo
o 3 okd by plnd ol ad gl 51l Ol e
Ldd St BUI gles 3 adsl cugby 4 Ot Oos U
Loosd o5 Jols bl aw a3 pss il
by odd Jlasl 5L -4 5 =1 Y Gio (el e Joily
sk oss 5 Jlesl Cgr s (NaCl) e BUILY
sbadesly b ogosd ladsle 51 2l de 0L el e
LS el 4 kE L gla i 4 e (Gl
b 5l S ladsloe (5ol fouily a8 sl L0
Sy skl O plil 31 3 s eslinad Gpa il
ASB Ladss 0 Se s Lad oyl (Sl 1 Sl
S LS Jaeds jlm 5o S clle Lpl,d sy S
L s WSl b e a2 Sasby Sl 68 sl


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

AV Jle YT ojled V il aLE s S, 5 i yYY

sl o 5 .(Nakano and Asada,1987) .S . A5l
(E=Y/AmMolem™) &, Sl

Sheslizad b alesT 51 ol laesls (g bl bl
3lizal EXCel J133le 5 51 Lajls god ey (sl 5 SAS i3l 5
v 5> LSD Osesl sl eslinad b oSle awslis 5 A
NGRS plrsl Ao s 0 Jlzs|

Cou g mls
Soxd 55 Saml e SSen il s 4
oS 313 OLES VAT 5 AYAY YA cladle a5 sk ol
ezl glp Gosd 25 5 Smly sles hol Sl
5 azmalS Sl 05y (ol S (Jialr Aoy
Ao Vo dlasl mhe 5 (G3s) ealS an el
oS &._\A.ilf Hlas s Jlie Sl s s e

s iSen Sk aglie s 354l Moy

o ok B3 Sl s Gl o A5 Sl
gl ORI B L e aw e gl sl 5o a8 sl 0L s
e sk s A S s Sidler Ao eyl S
S Rl Won B N- PSPV Jp-S SOt [ WO { lea,.@m): ol
JS2) dndls edld ol 5 4 Sl (6 i Gl L
Db Y sl S5 e 53 WY Jle gld S5 5s 0
ssba 5 Bl (ol e Sl s b Siml slasles
Sled 4 Cad VL Sidl Ao YE B A Sl
Seasl IS Do 48 A3 edalie Az3ls 0A5 ol
23 8L Rl A o Ll L Siale o 2
63 e b Smily 0L -8 5 N el e il
Vi Oley e 3 Y0°C Llos S 5 LYY Slind O35 e
Sl s A sk i 53 5l e 4 3l el
WAY e sy sk s 5 eblie b W, sl
1Y Slind 05 5,d 63 apde b odd ol 5ads S edalin
Codly cele YE Oly Sde 5 Y°C b oS5 L

_5—_\ =Y LJMJJJC}}G.W)J b o LiS ("i\JiJ)'L’d’)‘*"‘)"

L (Y44)) Horst 5 Cacmak 55, 4 3YGIS o 531 o lles
(,_,”;_;T ol el (6 S el sl A (6 S o3ILl usS WS
PHEVA L ¥ 50 o YO i Dlind 3L 1) e YA &
oslas 1y o Vo 5 Ve Juo T HO0p 2y S Vo
Voo Sl dol 4 adds ) S 4 Ol 5 Wl oS
L HO ot ad S35 el Vi mse Jsb s 4t
Sl 455 JUs sl Y zae Jsb ss e JialS
r;f 22 ek Gl @ adds xSl oo 4 ri}ﬂ
A S Lk 5055

(€=+/+¥a¢ mMol'em™) VG & gl o,

B30 3 St 5 T el (g Seslul sl
V/0 4S8 Sy s S eslaadl (V4VA) Mishra 5 Kar
Y s PHEVAL Nae /Y Sou IS el 5 2 e
5038 byl oo Ly Nge o/0Y I8 0 Ve L
Wl @ oks 2l sl a8y, oslae 51 3 oo o) e
oows Sl eslimal b Odor g 5 oS ST 55 o3 538)
et S IS gU BT e Ik s e sty S
(€=+/v 1y mMol em™) slast b L ol

STy Sl Sl il cld (g Seslnl g
VA Jold 5 i e ¥ S e L ST bl
Yoo PHEV L Ve e 00 el Slid 3L e
EDTA s See Yo Ve s +/0 by Sl 2)s S
Yoo el oelas 15 S V00 Y S o)
O350 Lol b 2STs 34 Vse e T HOp 25 S
ot 435 G by Sl D St Jlisey s 5T HO;
Oleg & T 208l V&Y 3 ol RalS (2815 502 5
Cole o A (ladds S Gles ool 5o) SiSTs p
S e Sl esl) akds o ol Sl Sl eslad
Sl sSl Ol Dby Sl JBsal s 5 (ads
5 ol oy 5T STy plnil 4y Sl g etile s
oL 505508 R dseihe Gl @ aids > Sl o son
Sl Slast, Sl Sl sl asly s 518

s s |y SlosSal U he oS ol gy


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

VY CUMINUM CYmINUM L) s o 25 553 lbrdism 5 (oS30 S L2l

WA o (5 s 02 o (G341 S as s (B sl o508 S5 9 St slesd J1iSen p illy 48 - Jos

Slag o 5Kk

) )
alS 4 el amalS a0 ST PRI RS THPERN W sl St
VY8 0%* AIYY** YRR Vaug/Yox* s A) Sl
VYo N <+ Q/)ax* Va/g §x* Y Y00/0A%* \ (B) s i
V/ogx* VAR VAR G Y§/a%* q A*B
/a1 /v0 o/eY V\/0A ¢A ialesT e
V/Yo V/Av \+/0F V) - Ol kS g 2

o3 0 5 doys ) J\.o::’-|ch~ﬁ 339 yls gomn adias OLES #

WAY Jlo 5 5o 025 o (G381 g s o ls (B p sl s O35 5 Samal Jlesd SiiSen p il sls 420 =Y oot

Slag o S5k ST e
el an e ls amalS ez Sl s Sl doys el RGN
Vo/g v AINA V/EAR VNAV/0A** ¥ A) Ssl
FXVEA ANVAY** Yo YARE VYV 0u/Q\** ¥ (B) 58 LS
V)Y QR 0w VAA/TQ** q A*B
ooV o/ Ay Ve/e) ¢A oibosl gl
VAL VAY 4/ V) - P B

23 0 5 Aoy ) Jlex) CL‘" 25 839 s gme odias OLAS g s

WAY Jlo G 55 5o 05 5y F38lem Gla sl 5 sl sosd SN 5 sl sled K Sl )ls 48 ¥ Jgd

Sl e S0l wr s
oalS e parls el Six0sy Gl ce e 3l Ae )3 <3151 e
Q/VA** A/AL** \rAA AYYY/Q)** A A) Sl
AV ** VAV A% LAAERYAT R s B) )55 i
VY ENRE WAk EV/A*x q A*B
ey g AN VA/OA N Shalesl gl
) NIYY \AE AN A OV S

s e ol oh Soaler Jele Ol A edle
Ll o.x.iajf Copd & Cams 0338l 5 iy &_f:l.ﬂ
i 803 Ol Ll Saaslypenel 36 a5 iy e g
OB s S Jelse 5l pleadly galis gl

Goxb a0k by ok boaslis 55 baazmalS cowslis

Qo330 9 Aoy ) JL«:>|ch..«J: 0591l gme akins QLS #

)-\\‘ 4/\/\&%\/44;,.334}44“)3\*}"’-\‘\/-\‘\/0 )\)L’—q
4 S s Rl L Dl 055506 e S
Yozl o il sy 5 S sSal el b Sl
45&.3).1 [YS 91 oéw‘&u)‘ Q.JJL LS)}"" 4.:))‘ L Jﬁ'b



https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

AV Jle YT ojled V il aLE s S, 5 i VYE

100958 & (A)

Germination (%)

Osmotic Potential (bar)

100 7
80 -
60
40 A
20 4

Osmotic Potential (bar)

100 - - (€ BGA3 100 ppm 20°C 12h
@ 7 @GA3 100 ppm 20°C 24h
- 80 4 = BGA3 200 ppm 20°C 24h
Q o W, |
® — oo 24
~ 60 A )
g o
=} 40 N I = ,:n:—
el ttH—] © &h
i = =
g 20 -+ %
5 b 4 7 7
0 -3 -6 -9

Osmotic Potential (bar)
AN ladle a5 g 05 ody (F5415 A3 Sl Sosd 5 gl 5 Sml g oS 5 SESen p pKils 4 lie -) IS

Blod 51 o3 0 pedaws 53 LSD Gga3l ol 1 lssed 58 s alie Sy 5 il 1S5 E Kl Dt (C) \YAY 45 (B) \YAY

&Li.?di;}ck.wjm); ol ol oo 4 Sl (Sl pae
S C_,bw oIS s WO Jle g el s sl
s> V_’M L; ol r_}\ﬂ )}‘:Lf “ L;:)M‘)P- e LJJ);YLJ
Vi Oy e 3 Y0°C Lles S 5 LYY Slind 035 s
sl Co o Gl g &S gbay (il el ol
cY/\ )‘ ;,\.;JJJM b )L.' -9 )—-\ ~Y cJ.L.a J:MJ C_}h‘u DL
Y0 Y/E 4 el V""‘f"’ )}..b. BEISEBISE ).1.3 ATV AV
dlo ad s oods oo das G5l 5, Lo LA /A ST
03500283 ks Do DL =Y ko 15 & sl 55 1TAY
Cole Y8 0l e 5 £°C ol S5 L /) Slins
-4 -1 s ckwﬁ Sy Salem S o YL (Ll
S5 LT Dland O sdmss e Lok ol 5y L
S YL el YE 0L Sde 5 YR°C Ll
WWAY Jle g 55 5ady o5 sl ol seta |,y Sialse
STC Ll S H L ) e S Ve S

WS s 1y Sale co s e SVL cell YE Ol Sl

I o8l (55ls e IV (g bl

O oRIP L S s Gl 0 Sl ey
ey S Lol ol O ST 50 a6 5 5b 505
Spoedi wly ok Sl e el LS S
ol Sl 55 1FAF Ul 5 s s L(Afkari, 2010)
Sde 5 V0 gl S L A e Sk Ve S
cbe Sy Gialer dass o SYL el YE QL
23 L Gialer Cudlg Dl cpl ol olatl s ey S
3 de,s 0 5 YY A AV 5L 5 Y s C)lgM
Ao Sl 5l Ao YV 5 £ VE AG w et ol sl
e iSen n S0ke amlis ml 1 334l er S
e oy o S5l S Sl S0 A 5 Sl
S S (oph S e SRl L aS sl Ol
(Y S8 Gl fals edld ol sl 5 el sl
SEIUN EISI0 s g S TP UV S G 5
Gasde b Somly glasles dew) Sl 4 L -4

3 VL Sale e g AiS sy i ol el g


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

1Yo . (CUMINUM CYMINUM L) s o 25 553 lbrdism 5 (oS5 S L2l

w

Germination Speed
(Seed/day)

5 -
o % g

= 441w =
a 2
25 3
s
=3 2

¥
£ 2
3 0

NAA 200 ppm 20°C 24h
# NaH2Pod 196 4°C 24h Bty

o NaH2Po4 1% 20°C 24h

4 =

Osmotic Potential (bar)

() ¥ GA3 100 ppm 20°C 12h
HGA3 100 ppm 20°C 24h
=GA3 200 ppm 20°C 24h

Osmotic Potential (bar)

AN ladle A5 o 005 ody (G5815 S o508 A5 el 9 Shoml S 5 Sen 0 Kils s Y IS

Nl g ,ll Blod 51 LSD Oga3l wlul p slsged a5 wlie Gy 5 i e 1SS £ 5 Kke 35 o (C) \¥AY 4 (B) \¥AY

Gboarls 3 & sl wlis el Sis 0))
&uclawdii\pll{‘uo.um@juﬁwﬂjwﬁ
55 A anslS basles S s wmalS S 055 5l o
o g 53 azealS S 055 el ol WYY Jl L
oS ke VY 0L -8 35w 55 0 S e WY I s
3 e G5 e 53 a8 A edalle (Y ISS) Sl als
Voo oSl Al b agealS S 035 cp it JL -
YE Oy e 5 Y°C Ll oS5 L ) e Sk
&3 b sled LL =8 5 ST RS Rl s s ) g e L
YE Oy e 3 Y0°C Llos S 5 LYY Slind O35 s
S A 1 el S St 05 o e sl
“4 5V e D e 50 WY Jle ld 5 s o
e boadd ol sl 4 aaealS it O35 op it UL
Ol e 5 Y0 °C les S 5 LY land O55,0mss

53 WA Jle s ol s ool olassl el YE

-\JJ‘.L; r.ﬁla. 6)‘.3‘-;'.'.0

sl jelast s ta Cjk'”
Flo oss kil cod L Jedl WS 0 S
osh ol 2l bt e Sl ¢S
Ll o Sialsr Ao ys 5 e als 5 oo slacsl
Lok sles 358 o baamalS iy 2alS e ol ol
s by 5 S8l Co s S Aol Osa) 50
S 035 Y s s o e g g S8l 0L
S i slam il @bl Sl cal s Sialer
Ashraf and ) b 4 J= o S s Slhaas S
S za e Ol SEass oMo (Foolad, 2005
e il eab el ol Hods 5o azale 5 azaly
5Ll el S3aler s L3 Sdpbe Sl 5 O
Cod 0 b 55y 53 Ol Gl YL Ul5 &S Lkies
S 5 Aoy Sdte 50 4 amie ol ol sy &

.(Ghana and Schillinger, 2003) s 5.3 .o 5345


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

AV Jle YT ojled V il aLE s S, 5 i 1Y

M AA 200 ppm 20°C 24h
# NaH2Po4 19 4°C 24h

Seedling ry weight (mg)

0 -3 -6 -9
Osmotic Potential (bar)

Seedling dry weight (mg)

o

NaH2Po4 1% 20°C 24h

W sl

Osmotic Potential (bar)

FAGA3 100 ppm 20°C 12h
mGA3 100 ppm 20°C 24h
EGA3 200 ppm 20°C 24h
Woadd PNIBY]

=

Osmotic Potential (bar)

WA Ll g s 025 o gl K2 035 2 b O gl 5 Sl oS5 e 5:Rilke amlls Y IS
ol Bld 51 LSD Use5l pelul 5 slaged o s alie Gy 5 ddb o 1S5 & 5 Kks osls a (C) VYA 5 (B) \YAY (A)

L pfu—’w’ Yoo KooKl ded Jlas 4 azealS
il ol el YE Ol Sode 5 Y4OC Glos oS 5
S5 LY Sl O3asdes (63 e Dles 3 azalS
)}.L. B A edalie celu YE dlﬁ) [GER VIS \"OC &LAJ
aiv ol iy S sl S 53 VAT L s g
S5 LY Slid O3k mde Jles 4 agalS
Ol Ll olantl cele YE Ol e 5 Y4°C oo
ok badd ol ol Ol amalS wn axls Olpe o
odalin J.'Lg M \V‘\V dl.w 6.\.;.5_93 )}.Ju 2 [y ol V-""ﬂ
S ossels s 4 ol (Kee i GO ol S sy

s R T i T N e g

oealS i 035 op b 5L -8 5 Y Gl RS sk
@b eSF LA e S ke Yoo S el Sl
S a3 (Sl ol cell YE Ol e 5Y2°C
S5 L e Sk Ve S el Sl LT
038 o Gl csle Y8 Oly ol 5 Y0°C Lles
Iy azealS S 055 cdly 4 sba o analS S
el 58 ¢J§JL,= Y 4ol ol s 03 pfdt,a YV
Sosd o lld s asale G5y als LBYs 5l (S
Rl i sl 1 M e JUSH e L el
ol ops chle LBl s ardle 5 el S 055
R O Ry Ko by el SIS S 5 e b

(Jaleel et al., 2007) ol o3 35 ¢ 32 50 0

G5 sk 53 S 3l Ol mls mealS a jasls


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

'YV

SAA 200ppm 20°C 24h
7 NaH2Po4 1% 4°C 24h

= (4)

Seedling Vigor Index

0 3 -
Osmotic PotentiaF(bar)

10 -

Seedling Vigor Index
[—] 2 = (=} =2}

.(2006

Slasd S 5 il 4 it plend gy i
YN gladle g ek lr o s el
Saslp sles Jals ol il jl oS sls Olas AYaY 5 \YaY
Folo plardise Gla e la WS Gl o5 S5 e
SlysSal iyl cdls GV 3T el (S 8
Izl o 55 S| I 5l b 5 5last
Q0 d Jodr) Al s pms o3 S

K S e S 1 home 5554 e
Esn Glsee p Gosd A5 e 5 Sawly s
O ag Ol (A5l SRl L aS ol 0L 5 J sl
S P ol s il s ol pre D pony sl
s Olgee ot Lslag S 2)FAY 5 AYAY cladl
T Sl s b edalin O o 15l s gl
S5 L Ol 0555 (63 ke Lol ol 55 (S

CUMINUM CyMINUM L) e o 25 55 (oot 3 (S5 55258 LS Sl

oNaH2Po4 1% 20°C 24h

e

iv

[ . )

0 -3 -6 -9
Osmotic Potential (bar)

% GA3 100 ppm 20°C 12h
# GA3 100 ppm 20°C 24h
= GA3 200 ppm 20°C 24h

Osmotic Potential (bar)

WA bl a5 o 025 5l azalS iy a3l 5 o5d 55 b 5 Kyl oS5 S 5l anlis -1 IS
bl Blod 51 LSD Gsejl wbul p Slages 2 53 alie Gy 5 il s LSS £ 5uKle 35,8 (C) \Y¥AY 4 (B) \YAY (A)

Ll (..AL. Sols sae M

Sles 4 apalS an jarls opiie LT Lie S
ST o S5 L Sk Yo S
Sl sled cpl 3L olam] cele YE Ol oo
2 S A YN S YA G analS an erls cudly
0 5 VIV el il sk 53 5L ST s de SIS # ke
as sl
Voo S Aol Slas DL -4 5 ST S sl o
YE Ol e 5 Y°C gl S5 L A e S ke
ao yaxrls ol Ol 1) VL el an Lesls csla
GRSl amalS SEE 035 b pesites bLISI azalS
ol pl S8l el amalS S 035 SRS Lo s
Syl Jomily O3 e 5 (S5 A5 B L s e
3 b s i gl ol (S b s
A3 S e JUl s Rl 5 oosd Ll b oass
Soltani etal., ) Ll o Jals jhh a5 S3ale 4 olis


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

AV Jle YT ojled V il aLE s S, 5 i YYA

WA G5 o 05 5l loondigm S aS s (B sl o508 A 5 Shmlp sled JHiSen p bl 5o —E g

Sl e S0k
- = - - “oroe
Ql{)f@\ﬁj;lcﬁgw Jﬁgﬁ;\cﬁjw w;\q,.,\l,.é Sl s, sl s oot Dyt ae

SMeeST s BN J sl

AN e Y0V /AVE* AR ¥/ s A) Snsl »
VAT ki Y EAAL/TAR* )01 /4x* ARV R skl g B) sy S5
ofreg* Voq/ae* YEA/YAR* VIR i q A*B
/ey TAAYY YA/ /e vY ialesT gllas
\AVAY V4/84 VVEA A+ - O kS e

Al e A2y g A S Jlea| C“"“ 5 839 ,ls s oy OLES O 5w s g ek

WAY G5 o 005 5 (loodigm s pas s (5 6l osd A0 9 Shoml p slesd S iyl 58 —0 Jpo

Slai o il
= z z = eros
Sl Sl w5l el Js b msl ol NEHRONIPE Gla s (8l st o S
SMeST BRWLY BN Jsloes
V0 e Yo q/8\** ARV VIR e ¥ A) Ksesl
AR Kok YA/ A** O8As/0 x> V0 e v B) 5o 5
/e yEE VVA/FA* Yoy grr R S q A*B
ey \FAVE YY/VY /vy vy ool gl
VVAY Yo/aA W/ e £/AQ ) I

Al e Ao s g Ao S Jlea| Ch“ 03 0591 ,Is gme odias OLS i 5 4y e g sk

WAY ad 5 o 005 5 abendiom S asls 5 6l sos8 A5 9 Sl sles iiKen byl 428 -1 Jgd

Sl Sl
Sl Sl T el AUHCIN [P ) &) sime PRSP
r~ H BHEEH RUNEY ) Sl S e

SISt Slst J g Jsles glas w33l
IV Veay/qs YAAA/ » § 5% S Y A) Sasl
YA YEVos/\A™E Al ooV ¥ B) o35 S5
TN WeARY® vy TR 4 A*B
YR ZAVAY VAA/E4 o/eaeY Ty ooyl gl
YY/AY VA/+ 0 AR £y - CHI S

- g Mﬁ@;“,:&dl&alch.uﬁ 039 yls s ok QLIS CS j a4 %

ﬁ‘ﬂ)}}u_ S alS Gl i Q\J'fa)'lui;.?cla..uu@_l}é\ Olgme o i ls el YE Ol e Y.°C sl
559, 5 S Ol lls A Cjkw adS s el LYY Jlo sud & 5ol s (0 Ji.i).)d:_ﬁdjbu&;ijﬁ


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

VY4 (CUMINUM CYMINUM L) s o 25 553 (lbrdism 5 (oS5 S L2l

—— . '
sl matye

g NaH2Po4 1% 20°C 24h

0.6 A)
0.5 LSD=0.043

0.4
0.3 —o —

0.2 B

0.1
0 L L L 1

Seed Soluble Protein
(mg . g w! Seed)

Osmotic Potential (bar)

s 0 300 agl g

@ AA 200 ppm 20°C 24h
e NaH2Po4 196 4°C 24h

0.6 (B)
LSD=0.027

0.5
0.4
0.3
0.2
0.1

0 -3 -6 -9
Osmotic Potential (bar)

GA3 100 ppm 20°C 12h

e GA3 100 ppm 20°C 24k s GA3 200 ppm 20°C 24h

E_ 06 (©)

S § 0.5 LSD=0.027

A2 04

@

g E 0.3

; 80 0.2

- (]

§ §, 0.1

w 0 L) L) L
0 -6 -9

Osmotic Potential (bar)
G5 s 025 o slome iisp slsmme Sk Kg) 5058 SN e 5 Kl oled pRSen p Rl dslis -0 JSS
(Gl I, Y Kl o3ls ,2) ((C) \¥AY 5 (B) \FAY (A) \F4Y sladle

SAE L -4 s SN i pgle s CAT sl s
(K2 8l Ol (g iy
CAT w3l s ol sel Snly loles
el Sdled i (GES s adS s 4G sba Ll
Sl S OlalS il olatl edd ol 55l 4 CAT
S5l ot G s b 03 St IS s s D
SS e eslial IS BT ol ey e
S50 855 Gl 4 sl 03 1S53 sla S|
o2l 2S5 o,Lal POX 5 APX CAT & Ol 5 o Lzus oS
05eS1 33T GICaly 03 S Jlad b 55 age SHE Lagy 5
Ol Kaasl 0l 53 VB oy o ls aLS slad e 5o
My maz Jsbo J5 st 53 Smaly (b 53 5l ool oS 03l
Sl O5osdks s b Olojen al> e (pf &S AS s
5 AeShy Oid wps Al ol Jeb s asl e
(Kibinzaetal., 2011) w3l . ;YUK blam i skasolis

Lol 3 laepSyn e g ok wly ok 4 o
oS 3 soden Sl Bl A5 5 i e i (Sl
)..L. é‘é\;'?}.’u\ J\_,.A sy Jladl ‘;).L.u LSL“(".‘."“';”' J.LL»J 9
O Bl L J e s clale oS ils oly (VYAY)
b Kaasl dlas! s bl il s St 5 6558
> Ol Olye 5 RIS s 5SS ST Glag 5

W23 el ke slid glade O ppaldnS | b AT
Copd 5 e SR L s 0L CAT gl b
Jbe jsba il jtals ot &) s 4 CAT o3l s
)JJJQ)} r;ﬁd‘}ﬁ‘;\:ﬁ LV/LY )\waJcEMJJ Y ol
53 5055 05 2 dpedee VEE 4 ho 25 mhaw )3 aids

‘):.‘ASJU)‘) ui“su;ﬁl.i ‘}:'.%Ls‘)l;—q ‘);.«Jcldaﬂ‘)ﬁ 4.5“53


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

& '
—_lli it

AV Jle YT ojled V il aLE s S, 5 i Y

=~ AA 200 ppm 20°C 24h

g NaH2P0O4 1% 20°C 24h === NaH2Po4 1% 4°C 24h

140 (A)

120 LSD=10.37

100
80
60
40
20

CAT (Mm/g w seed min)

0 -3 -6 -9

Osmotic Potential (bar)

—t— 345 il

s GA3 100 ppm 20°C 24h

140 1 B
120 - LSD=9.52
100 -
80 ©
60
40 -
20 A
0 T T 1
0 -3 -6 -9
Osmotic Potential (bar)

GA3 100 ppm 20°C 121

st GA3 200 ppm 20°C 24h

- 140 (©
s 100
# 80 4
k60 -
20 40 A
g 20 A
0 Ll L)
)
- g i
o 0 6 9

Osmotic Potential (bar)
SHF e 025 sk YUK 5T CIWd Sl Ky » a5 S e ) Samlp sles ESKen ke alie S
(Cwl SIS Y u.il..a o3ls ) (C) VYAY 5 (B) \¥AY (A) VY4 sladle

Sl osd A e GRIBI L aS sl Ol ()50 A
lajles bl C3b alS glsame ssba APX ol
53 A JSE) B 5T el e s sl Sl
VEAY LAPX 5T dled p min WY e s 5 sk
b Lo ol 5sdy 03 (48 55 055 05 2 Jseiee)
Sde 5 1°C gles S5 L doss) Slind O55deas
il Sl S s i N sl s bl TE 0Ly
Db =4 A e 53 el wly ssdh U3 v/r0E L APX
Sosd 5 e WAY Jle g5 jsds 5o 0 sdalis
53l G o sl e s sba 1 APX o 5T s
A3 4l APX o T Clad Olpee 5 25 e 2l L
& o 5 w53 YL SVAPX 5l cled oS sbay
Ssesly glajles 2L il SL -4 s B NANS

ks aglie 3l Lol s ((PPO) jlamst J5 b
Sl gl s 5 e s Sl Dled (S
53 1LPPO T s (6558 (25 oS sls 0L PPO o 5
Ly onl o5 ols 3 0 cod Jle aw s g5 sl
Sad L= 5= S p sl 3 PPO gl el tals
WA dle sd s o s dle jsba bl 0L (6 i
5> (5033 ¢S 5 dye k) VWY SIPPO ! b
bl ey 5l =4 25 b 53 WA & i 15wl
WS 5 5 iy sse b Ol e Kl sbales
S PPO 5T cllad bl o ly Ssdy 25 7 e
(Y S8) sy el ol 5y & S
=B (APX) lanSt, ol sSal ﬁ;.si s

e s Sl e iSen  :Sle amlis 1 Jol>


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5]

WY CUMINUM CYMINUM L) s o 25 5534 lbordism 5 oS5t S L2l

——_ il @ AA 200 ppm 20°C 24h

PPO (Mnv/g w' Seed. min)

g
-
&
- 150
=
S0
£ 100
=
E 50
&
0 L Ll L .
0 -3 -6 -9
Osmotic Potential (bar)

250 g NaH2Po4 1% 20°C 24h === NaH2Po4 1% 4°C 24h (B)

LSD=30.95

/ E——
50
0 L) L) L) L)
0 -3 -6 -9
Osmotic Potential (bar)
250
200 (O .
LSD-45.29 L

«+ GA3 100 ppm 20°C 12h
e GAS 100 ppm 20°C 24k
w— A3 200 ppm 20°C 240

S5 e 025 SlohemST 5 b 5T b Dk Ky o0 S i 5 Kinml sl SiSen ks el -V S
(Cosl I, Y Kl 0313 ,2) ((C) \¥AY 5 (B) \FAY (A) \¥4Y sladle

i =@ AA 200 ppm 20°C 24h
= NaH2P04 1% 20°C 24h === NaH2Po4 1% 4°C 24h
0.8 -
B)
- (A) - (
E 08 - G 0.7 LSD-0.081
- LSD=0.079 Pl
2 0.5
# 04 1
i 0.3 §
E 0.2 1
= 0.1 1
e 0 T T 1
%, 0 -3 -6 -9
Osmotic Potential (bar)
(C) w—r— A5 H‘)‘
LSD=0.148 GA3 100 ppm 20°C 12h
st GA3 100 ppm 20°C 24h
e GA3 200 ppm 20°C 24h
-3 -6 -9

Osmotic Potential (bar)

o 53 31Ty Dl sl 5T b ks L3y s A e s Kl sled iSen  xSile alis A K2
(S S5 ¥ 5Kk osls pa) (C) VYA 5 (B) \YAY (A) \YA) gladlu s 5 jow 05


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

AV Jle YT ojled V il aLE s S, 5 i Yy

T NI O S I8 T i (- T-FIN (g V]V 1
S e G gasd bl Sl Ay Sl
oade o3 s el Ssdler b etls g5l
63 e b Kamly AT 5 T badle s
WAY Jle g8 sad 5 5 Ao ) olild OS5l
S5 LA Sk Ve S Al L Sl
G S 28 Cele YE Ol ode 5 Y0°C s
23 Ol e ol sl Ol Sl slasles L
OS5 Sy GRIP e Sl Dl S eolinal &S
Sl sl 5 5lSt 1y GVBE sl 5T el 5 S
Ll oo pbordsn Glay S pl Sy oS A STy
s (G38ler) S5 ssd S SRl Y 5L S
sk ol S s il osd A Tl s eds ol
Olgeas Sland 055,085 o Kb 50 5,8 51 S~
3 gad ol Ly S50 2L Rl s e S 5 S
Diotenss mde S b Lk Semly e Jl 2
Lol b Sl 4 Cod st SRIB L ol
gl W s Ylanl o ol ooy 5 S sSd
ke &S esg el eslidd (SKai Gl b o) sa
Sl e o3 Sl el e Sl
oS (Sopd UL agrlpe S eaialx b i

G

O ol adS s 5 Ltse s e ) APX sl cles
isls polantl s ey | APX 5Tl o iy

Sl oy x50 WFAY Jlu odd Clils o3l sk 5o
Al Lo ol sk 4 15 sk 1S 53 APX 5
Sk s VIC ples S5 L A e S e Ve S
SIS sl il elasl cele YE 0L
Il b ks Sty QU st S
DAL Ll o oS 313 1) O3Sl sl Bl 5 ST e
S5 OYAL O 5 ) das 2alS 1y (g5 55 el
35> O3St BT SISl ol I Jol sslas]
5> Jlb 0S| il la S8 mesn Ol Zend sk
i S s sBT 5 A Ol ey @ S30l Ol
s e amen 5 25 g5y pa 53 O3S) b
3 I 058 sl ol S 355 0 s eS| ST
Sl Ol oS ond ST s Sl iean
slcdsbe 5 bl Jold st ST e ol a3l
Al g GMenSTy GVOS la 3T asle Slas] =T
Gl ol el b T ale 5 ULy 0556 S B e

(Bailly, 2004) 5 55 o 0551 Jlas 6151

S S s

ORIP LS sl 0l T pl Sl edel Cese s

G 05 o Gkl o5 A5 el el

@L’.e

J sk sLid gladed O poldenS1 5 SIAeST ST sla 5T 0 50 Sl 1 OF4Y) T 5 6353 e
AY-A0 0 ol 0alS W s S oSl aloe (g pd 5 St A5 S dilselow a2ealS
Festuca )}ju. d)}& 4 g_,.AjLE.A Ba K@i‘ﬁ 6\.&)@ Jﬁ.‘ (\Y’/\‘\) < ‘LSJ:'@J 39 f ‘sz“b ‘L§ 4& L;’:JL“J < ‘&;Lﬂ

5 Kb Ol iagi- ede allad g adsl As, 5 S34ler 4l e 5 Festuca ovina L arundinacea Schreb

FVA=YYA DA Ol Koo 5 5 50 OlalS Sl

wllad > .(Cuminum ciminum L.) 5w o 5 Sl g Shy » sk Kaasly 31 OYAY) g S 5 & o (bbb

}L;’)‘U‘_}"f)"\" K‘T‘.’“‘.’.‘ﬂjd)_}“ﬂmcjh”‘j‘ thA (\Y’/\q)y cdb}jr go‘)}-gfs.:.;.?-cl 4&\-‘,&)&‘( 4‘}35

Yeio-Yoo Y LS))JUS u«uu f).: 4{)‘:'*’ QLSJA ob\)..:t;'- Lﬁ})\b Ajﬁjb 42@[.».? C)L»ﬁj—-ﬁ?‘


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1397.7.27.4.5 ]

WL CUMINUM CYMINUM L) 025 55 (slomedin 35 (K39 258 S Ll

53 A3lles O glle clale 5 ST ST slans 5T cled (6o 55 B (FAE) Tl 5 (s cp o5 e Ol S5
YE-TE 0 0 Dlide 4 55 .06 S 5L 55 o

Afkari, A . (2010) The effects of NaCl priming on salt tolerance in sunflower germination and seedling grown under
salinity conditions. African Journal of Biotechnology 9: 1764-1770.

Amini Dehaghi, M. and Mollafilabi, A. (2011) Evaluation of some drought resistance criteria in landraces. American-
Eurasian network for scientific information. Advances in Environmental Biology 5: 237-242.

Ashraf, M. and Foolad, M. R. (2005) Presowing seed treatment, a shotgun approach to improve germination, plant
growth, and crop yield under saline and non-saline conditions. Advances in Agronomy 88: 223-271.

Athar, H. R., Khan, A. and Ashraf, M. (2008) Exogenously applied ascorbic acid alleviates saltinduced oxidative stress
in wheat. Journal of Experimenta Botany 63: 224-231.

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

Bradford, M. (1976). A rapid and sensitive method for the quantitation of protein utilizing the principle of protein dye
binding. Annual Review of Biochemistry 72: 248- 25.

Cacmak, I. and Horst, W. (1991) Effect of aluminum on lipid peroxidation, superoxide dismutase, catalase and
peroxidase activities in root tip soybean. Plant Physiology 83: 463- 468.

Dean, J. A. (1985). Legends handbook of chemistry. CRC Press 5: 96-101.

Ellis, R. A. and Roberts, E. H. (1981) The quantification of ageing and survival in orthodox seeds. Seed Science and
Technology 9: 373-4009.

Foyer, C. H. and Noctor, G. (2000) Oxygen processing in photosynthesis: regulation and signaling. New Phytology
146: 359-388.

Ghana, S. G. and Schillinger, W. F. (2003) Seed priming winter wheat for germination, emergence, and yield. Crop
Science 43: 2135-2141.

ISTA. (2010) International rules for seed testing. International seed testing Association. Zurich, Switzerland.

Jaleel, C. A, Gopi, R., Sankar, B., Manivannan, P., Kishorekumar, A., Sridharan, R. and Panneerselvam, R. (2007)
Studies on germination, seedling vigour, lipid peroxidation and proline metabolism in Catharanthus roseus
seedlings under salt stress. South African Journal of Botany 73: 190-195.

Kar, M. and Mishra, D. (1976) Catalase, peroxidase and polyphenol oxidase activity during rice leaf senescence. Plant
Physiology 57: 315-3109.

Kibinza, S., Bazin, J. and Baily, C. (2011) Catalase is a key enzyme in seed recovery from ageing during priming. Plant
Science 181: 309-15.

McDonald, C. M., Floyd, C. D. and Waniska, R. D. (2004) Effect of accelerated aging on mazie, sorghun and sorghum.
Journal of Cereal Scince 39: 351-301.

Nakano, Y. and Asada, K. (1987) Purification of ascorbate peroxidase in spinach chloroplasts; its inactivation in
ascorbate-depleted medium and reactivation by monodehydroascorbate radical. Plant Cell Physiology 28: 131-140.

Noctor, G., Veljovic-Jovanovic, S., Driscoll, S., Novitskaya, L. and Foyer, C. H. (2002) Drought and xidative load in
the leaves of C3 plants: a predominant role for photorespiration? Journal Agronomy 89: 841-850.

Soltani, A., Gholipoor, M. and Zeinali, M. E. (2006) Seed reserve utilization and seedling growth of wheat as affected
by drought and salinity. Environmental and Experimental Botany, 55: 195-200.

Tobe, K., Li, M. X. and Omasa, K. (2004) Effects of five different salts on seed germination and seedling growth of
Haloxylon ammodendron (Chenopodiaceae). Seed Science Research 14:345-353.


https://www.annualreviews.org/journal/biochem
https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.27.4.5
https://jispp.iut.ac.ir/article-1-631-fa.html
http://www.tcpdf.org

