[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1396.4.1.2.8 ]

[ DOI: 10.29252/yujs.4.1.103 ]

WAF [ gl oslaud [0 ler Jluw [yl 5o (sLo gy

ol ol Gb)l55
Ol cliad (g3l ly g 4zl al) (Fjailex » Grgb 9 s sl U
(Foeniculum vulgare) 4\ 3\, o (Pimpinella anisum)

\ . | - .
s>y oS 158507 (go90 48w,

g o oDl ol5T Xl g aly «bls Dol § ceelyj 09,5 )
r.farhoodi @iau-shoushtar.ac.ir : Jgiuwe et g xS Cony”

Y0/ Y 2y go,b AFREN T/ A 2l o )

RV

Lid gl g aomals wl) o 554l p1 60 9 (Sl s s 1l (b)) yelireds ibgy (!
13T ol &ils 3o S5 i Ly S0l Sols Tk SIB yo Alflas iuleil 90 50 ailjly g ogmm! Jokw
G yls Foee JoSOWE ol 3 o0 (Shs o b jlowd .ol sl IVAY Jlu 50 gl sty ool
M )YHgthb ‘Y’ 3 A’ 5?' ‘).6.0 ‘sLbJs.lZn J.OL») ‘5)9.») ‘sLQ)LM 9 )L? —A 9 —; 6—f s—Y 5).&.;9 }' A.;b’g
Al 315 9 gl azBLS 539 9 Fidile w0 I Sre LHBL 2 go (59 § (S Tt S
Mo QL»» C.’Lu KK W‘H‘ |) ‘_,l_bl.f "_,_1| 6|5.Lm slid ‘5).3‘.;\9: Sl g 65)’4;19.? QLo)‘ u...f.tl.w Lol couis
9030 V8 g AY i i 4 1y (gl aza LS (Jobuw sLid (639 dy il (SS9 (559 i el o1 YL
s ol o8l vald b auslio 10 w00 YO g VY cud i 4 |y &l )y axals Jolw slid gy cold
d—iy gl g (Jokw slid o )5 e go (F)dilex o po 0 (SS9 (59 T SIS (LS SR (]
20,5 o0 (gl g b 31y axalS

azblS 39 «iailsz ylo) (ruSilue ciad T (6 yallo zgulS sbojly

183919 ldass
4 STy po a3l g gl azalS Jolu sbolie o 55 ol g awaall (oo Golle cdale &l s oy )

(SEF 5 )5 5 oS Al g Gl 4zl S Siailer Dliogad ow)n -V

(SLElell g g, all5) 09 oi o)Ll 4oxalS pa
(\YAF
aljly STy oy L OYAY) one> 5 835500
LS o (55 S Wdged Ol (5,98 S5 @
o sl ol bl azelS 0l 5 (halez e yo
il 21 6)9b 5l (BU Sg GRS g el
ozl g Sloag, o wily B350 aslly axals

oS 55y o3 G L oy n L 55 (OTAT)

doddo

2y dibie Jolye o lame sla i s

w3, 5 ool o Sles 5o, ol 4 e plals
e Lot oml 4 (lalS Gl (ow) 1
30 (Sl g (6 9= i Dl 3Tl ls gob Cuenl
Aoy GralS 4 e e lals  Siaile al> e
sleslid oo 50 (Siailer Ca s GralS ( Sjaile
JSbay g azaiy, g azadle al, o Pl Jslo


http://dx.doi.org/10.29252/yujs.4.1.103
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.2.8
http://yujs.yu.ac.ir/jisr/article-1-185-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1396.4.1.2.8 ]

[ DOI: 10.29252/yujs.4.1.103 ]

LS 0l ( Si8le p1 (G e 3 (SiS GBS ST gy 195 5 G390,

Oeimed Niad gt (SIS ke OI L L e
oaide Ve Goeay JSlo dcls g la o,y
isieas o5 il a3 1T slas L il
S dae YO« S3a0ly> iulesl alol (gl aias
Fagsbe A ks 4 olaiasg i 50 el Sehens
@ azg by 85 18 eily (Slo Al sae S 59,
o s yge Jydoma 5l i e cata Giolojl jles
599 39y )+ Gialesl ooy s Lol (ass iy b
S8 0 lastiwl Siailes olKiws jo ba,ds Gow pl o
Lo o poslooly g oojailex (glo,dy o leds a8
Lyl b ol plosl o VY B Y e el 59,
sl oltws jo aljl) 5 gl by (Sials>
O Cogby o, 8 lw az 0 VY gles 5o o le
A) S, g (celw VP) olibg, gl g uo )0
ONF e 5 " lSul) (el

Sl yasler ooy Slas islesl ol jo
Gy i VAAE (o San 5 lSl) 5aler oo
azals il sl oo pglle clile 5 ol slas
Jorb azmalS 550 (Yo o LSan 5 T Sagily)
8518 gy 9,50 azalle Jsb g azads,

W0 8 Al Vo alal) bl 5 Siailex as e

n

Ls;}ajlym)o=ﬁx\w ) alal,

0dailg> (glo,dy IS slaws m

odds o3 sl,d IS ol N

Y e, ol 2 el e Sl

fix;
il oley oSl = ZT ¥ oak,

oyleds 59, olaas fi

£ 59, 5o 0854l 430 slaas Xi

odjally slaydy U N

Job a5 ol Cgims o3jals> (g )00 SO
3 el slmosls sy yio o 50 o] azrasy,
Ko 43355 SPSS (6,lel 15800 5 51 soliiwl b iolesl
ch )2 S G535l LareSile alio sl 5

3 Scott
* Valentovic

Al (5550 zakaw (IBIL aS Wo )5 3155 Al
s a3l 5 azalS wb) ( Siallsr gleadlse
OSen 5 ' g35058 il 2alS 5l gine j5bey
Sygh 5 4 TS (Siails STy () L (Y- V)
St o 50 s (595 IS Widged onaline
A5 S azalS wn, o S g Jsle

s (Pimpinella anisum) g, Lol b ygucd!
Bl o)l LS (Foeniculum vulgare) 4},
b 5 sloty oL Kol 5 aitlge iz o3yl
il Hshieds Gios cnl )l Ol g Glal (S
amalS 0t g Sialer p 50 g Sis i il
2 (ol sl g)lanly o 4SS L) aljly 5 gmd]
285 pll alBiole;] ol

g g olge

B iulejl ;o VWAY e )0 s
S g (oodll olT oS tils Ay (o355
3y o plosl aillas iolojl 9o & ygoay
Pl sl (gl plals Slidss 55 5
oz 0395 Ao Glatte gl Ao 0l as 25
SRR IE SUBRCE

5 il S a5 gl eyl 5o
MelS b < JB o 4l 5 gl azalS 0l
SialoT ol o loss A ST A 5 b0l
A5 LA 58 oF Y Sis sl 5l wiog Ole
e S an e JSOW OLSIL (oges ALl
ag VYY) T dlS 5 e 3, olol 2 shaie
58 0 ooliiwl Jlaie O 51 ,L Hao Hles gl iad
aby 5 Sl 08 G Sl pgs b
3 ol Mals )b B o ailjl) 5 (gl azealS
Else ialogl ol 6Ll i sy ST s
Seod Yoo hea VY g Ae Fe (65500 olaw wisg
shie OF 5 Voo ooy o sl 5 maes 25
A oolazwl

50 ai8y SO S baydy iolejl gg,0 5l LS
9 00 (Jghednd 9o yd gy e B IS g Jglone

! Farhoudi
% Michel and Kaufman


http://dx.doi.org/10.29252/yujs.4.1.103
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.2.8
http://yujs.yu.ac.ir/jisr/article-1-185-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1396.4.1.2.8 ]

[ DOI: 10.29252/yujs.4.1.103 ]

Vo0

WAF [ gl oslaud [0 ler Jluw [yl 5o (sLo gy

L ylosmme glas a5 () Jgaz) o oayd sy
(Bl )b -F g F slaw o Sialsr s

St i 8l e gl aalS 505
S5 jlend ) azalS 55y (neS il als
Sglay a5 0l 0ayd p,8 e /oYY e 4 L -A
el AVl 85 ¥ 5 sl L s o e
Sald dn Sond | gl Azl 505 (SaS S
Sad Gl LV Jeaz) ol rals a4 sgus
LS gl az Bl g azaty; Job ((SaS
azadle g azats; Jsb )L -7 (Sas w0 .28l
Sl a8 05 ;e gl AT 5 /R Sg0 i S
St i 3 G azalS 4k wah rals
O Jguz) !

) alsly azmals 50yje (Sad 25 whaw o 5L
(O Jegaz) ols juals as 0 99 sga vl 4 Cans
i G o sl las ol L)Z,{Lo)'] =l
Pazalogazaiy, Job JalS oo, b-A
090 4o, AY 5 AF dga > iy @ all b awslis
G5 5l o amalS i9 5 ady SIS () Jgaz)
aS Sl oo (5,18 alidss )l ol o S
5 4zalS L yes B Ol rals ez ilisee Jalse
Sl oads lge 1 LY 5l jeiie puds jo DL
Glaal o Pl (WYAP (Sl deldl g 9, alls)
LS Y 51 Jaho slalié 35 5 Jsbo i
Gilai] @l Ly as (V) - T suatine 5 6952 ,3)
Syl Jlgzen pol>

Sy oo (S 5 T L (g 4zl S o
et iy 85 8l o e Sl Sl Lt
3 el Seis s 85U o Jobe slaslis
35 Sl oLt 6y St i oA (S5 e
b jo el Gl as,e VE el U aslis
aaall g0 ppglle o lale )Ly -# 5 )L -A (Sis
DY 5 1+04) a5 gl i 5Vl &y aaleS
Sl as () Jouz) (a3alS 509 5 2 Jses S
ol s asli 55 il

% Farhoudi and Motamedi

A oolaiwl s e iy sl oo

Slaw aJs ols lis Huibjly ay5o0 Jgoo mls
Obe) el Sliwlay 4555 95 10 33 (o2 390
Ui 5l Css g ylo s Hebay allssl,  Siaile
O (el oaud ools ylis bosls) cd )3 13 Sis
S Hyasler as e o e el o S
A Lo 50 5% Siailer wo)d (neS g Al (g
Lol () Jgoz) ol 00y duo )0 Y/IF sga e 4 4l
S L Seot gl )0 (Sl ey il
(St G o YL gl o8l Sis
Sald an Coms 1) gl S (Siailex oloy Silee
50 ),.>l_: e 4 ol aS olo ol3dl as 10 OV sgu
0Nl 5 Syl wmays il oe (Sialex oo
Ll 0 e sloasls (S (Sl ol
4SS glaigSa jail o iz (LS Sis 4 Jooo
obey oeSile g i (il woyo L lals
O e Sl (S 15 Layl il jo ST Jaile
g0l 0) oo LB )l 4y cod 1) (6 S a0 e
3 oS S5l oles aSilas OFAY (s ra
olals Slis 4 Jeow objyl 0 pee slo sl
ol el U (ol a5 glaigSay aily oo calizee
O e Gl (S 15 Layl il jo S Jasle>
o) 5 ALY wijls plB )l e 4 Cond 1) (6 i
S by Ol wis Ses 8 cos ST.OTAT
@S Sy oyl Cdm b g 005 Pl o
=l 3 3l yo Siaily>  Salie slaclas
ealS (Siasler S aze S 50 g 0l aals plxl
oeSilee i ol Galejl 53 (Ve Y Sige) b on
2 St i LT gl i Sialez o
oS ol a8 cal Soldsre ialibl aals b anslis
Aoy peS il adl )y KA Hiaslee aso

VIV sgas e am JL— A e 0 )4 Shails>

1
Munns


http://dx.doi.org/10.29252/yujs.4.1.103
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.2.8
http://yujs.yu.ac.ir/jisr/article-1-185-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1396.4.1.2.8 ]

[ DOI: 10.29252/yujs.4.1.103 ]

R34

LS 0l ( Si8le p1 (G e 3 (SiS GBS ST gy 195 5 G390,

ool Ve (550 haw jo ljly Hd (Sjails>
LECD ICWIFRVIIR VRS § I SO VPR WIR VR LR O
i b cow ailbl, L oialer ley cnSibes (Y
We s s jo aS (g sbar 8l il (55
& S5 o3 el ke 20,15 S Ve oo
L ylo e Dglts a5 28l il 8l 59, VIT 050
TV oguo ) (Siaile olojy (el (5598 law ]
i (Y Jgaz) olo olidl als b awslie 4o vy
Loagyg 5l (o8l G g T 0z 50 PLSTL (555
33,5 (o0 0o (Hjalez e g woy0 A8 o
(Vo Ve (saeins g (5090 ,3)

) Ol azalS 5059 (6590 A5 g G0 5VL
Jgaz) slo ials as o A9 sgas wals b avglas o
azady) Job )90 i85 gl 0 pVL Crizmen (Y
A oga s wals L aslie jo |y yguadl a>ddlu 4
aS Col o SLo ¥ Jgas mls ol jrals sy
Cbl ralS (g,50 55T L ailjl) azalS 505
Ald 000 (6,55 ok e (§)lo cme gl Lol
1y b)) ezl 50je 6598 S gl (0 5YL
(Y Jgaz) ols jials as,o Ve sgus valds b avslis
Job oo (oS o (598 GRS (pimes
T Gt LT pdaw o ail 3l azadle g axal,,
Jsb 6 ilosinn 58 maw wpl5 s Vgo le
VYo g Ae zohwaS Jbo o caslas ailjl) azadle
5 IOV &1y 4 eBlo J5b e 20,15 S Vo slio
(Y Jgaz) ols juals e sl +/YY

& & . :.;“ Y . . a

Sops 25 36 gy b (Ve P olasl 5 55,68
boypd i woges ple pasS azels ol
5 ! el pals ( Jsle sleclic o B0
Slabe 0,y Jl po sladshs ool Ol (rals
Olial ad puiS azaile 5 azady, b o,
b, sels Lol Jds 1) Jsle slesles o5
0305 ol (598 5 3l o pasS azal.S

2 Farooq and Azam

5o Ll reslas salis b g)lo cxe Dglas &byl azal S
] S G Y PRV U VEWR SR WP A R I U VI 1Y WV
Gousluu_hbwwdfw|u—l)§:b\ Jy).;
Su-Ag-F Giﬂawé.!au)o wa <8k .xﬁ.c:.xl—l
O39S = Jseg S -0V g [4OV i g
785 dg03 bt (Voo V) e .0l odalive azals
Stz cmmlio jlre SO lgieds Wl oo (Joloo slis
090 e lo il 4 GlalS (iSTy (o)
cov Jelw slid (g pdy cutd aolidl 1,5 0,5 18
Ay e (55 5 (S wibe hare by i S
sloanlp 53 Plsts Lasl milsygs Ghals
i Colgs 50 aS el azalS w0 JP°L5°%PT
HSas 5 'Le) 05,5 e Laazals ws, 2l o
ALE coil aadll oo oglle cdale )y (Y- - F
o=l ey aly (Jsho slas o 55 e ke Mg oo
;LM&UMOM‘)JBW)DQ).@LM;A—S}J
O g cpl 50 (YooY Gile) g o of5T Jshes
4zl ()39 RalS aomii )0 g azalS wd) als

$ap G5 3l

Slino a s ol plas Guibly o8 Jouzr mls
ot ()5 e yabas ygmel 5 bl 0 cuy e 090
oaid ooy ylis Laools) wd )5 (18 (6,08 i il
S ok ols (Litd (Sl dunlie ol (cunl
S—oyd i 95 S Yo a L VY 5 A
Sy Vg IV 4o i an 1) ol Hdo Sjaile>
e Sl e (Sl (Y Jgoz) slo rals
T o 5 28l I3l (595 55 5l o (g
Oles (Slen i IS s Ve o VY- (5550
23l Gl 59, MF sgu a4 Sjals>

S0 25 T L ols (i paSiles angliie b
S0 )d (S g Sl rals asll) L Sialsr

"'Ma


http://dx.doi.org/10.29252/yujs.4.1.103
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.2.8
http://yujs.yu.ac.ir/jisr/article-1-185-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1396.4.1.2.8 ]

[ DOI: 10.29252/yujs.4.1.103 ]

AR

WAF [ gl oslaud [0 ler Jluw [yl 5o (sLo gy

a3l 5 gl axalS Sleogas 5 Sialer sly (Sid 25 il Sl anglie Y Jgus

L Sl
: &2 ol il FOds : o
S Rdy Sl : L sl b azasy, Job ok Sy y .
1y ok sl J3e9,50) sl azals L L | | Sas o ols
) slae - - (o ilo) (o iilo) o %l
Goss el » (P55 k) . 6L
(s
VoY C o--Ad <Yt a Y/# a Y/Y a Yibc INAARE:] oo
Yo/- be +/+\4cC </+YYDb VY'Y b YAYD /0 b Y-/ b -y
Y#/Y b </+YYD «[+OYC V- b \VIYY C £/ b \AIS b -f
fy/- a «/-0+a «[+0F C <IAY bc -/acd O/A a \Y/- b -7 Ogeans]
friva «/[+0Va «[+YY C AR © <vyvd O/Na Yi#C -A
AW
\44 AY -1 -AY -AANID oy -4f )
A AN «[++\YC </¥da O/\Y a f/va f/-a YY/Y a o
Yy/ac </+¥Y Db -/Ya ab Y/VYY b ¥/-Yb f/v a YY/¥ b -Y
YVv/a b </-fY Db AV ) Y/-b YAYD f/fa A+ C -f
OV/Y a «/-0Y a c[eeDC «\YcC «lbcC f/¥a /e cC -7 b,
N «/-0Ya «[++YC «\YC <vsd fioa VY C -A
WS
Yo aA -99 Y _qf - _aA .

il e ao,0 0 slas sl mhaw 10 SOl a0l wlal (5 lel cglis 9B coiiud e By gl a5 Lo ik (ygiw 2 40
Al oe wals b aslie [0 15 mhaw o YL 50 Gy s la3s 50 o (Ll L EalS) s ol Kl s ws s

S s YL 53 (Y i) el el
2oyd FA Sgam ol slad (6 pdy uid (e (5590
Ol 8l oo 0 YV s vals L auslie [0 a5 oy
S Vaa o Ve g Ar mhaw )3 (5598 5 28l
1) 4zl el weaall oo pglle cdale o w15
Wb, aalS 5is 2 JgegsSes </ FA 50/ TR &
aS asols o8 (Ve o #) pdiel g 39,18 (Y Jgoz)
ok dLd sy s Rl 55 25
o 5l U S el Gl ol pasS azalS

5 oo sLid o3 Lol Ll 31 (S0 Ty 55

0505 ol puiS azal S 0, rals

S g Sl Qi s PISTL (5590
355 o0 OalS w5 (Grailsr el o oy S
OHSan g TpuSs YN et 5 635858)
356 oy b OVYAD) poiie Sy, 5 (g (Y20
Saow Widgas ol o) bl (Sials> p gy9d A
Sl Al ye o s bl Ol (als 5 g
M (Siailer e g deys GlalS cos o) yhul
2oys GalS w0 )S (598 (5 b oS okl
Ol sy (Sialsz slp Y Slej GRIP 5 S5l
5 ol Joily alS e 3l 4 oo |, 4l
s glanlp gl by by coew
Sl s s0u 3]

s ol cbile 5 (Jolw i 6 i ot
Sopd 5 580 cod Al 5 gl azalS apa ]
Sk Glee (559 GRS gl (YL 5o 2l Gl
Sl a8 09 003 el e (Jok slas 6y
Jlo o azals o Jolw slaslsd syos oo 50

! Okcu


http://dx.doi.org/10.29252/yujs.4.1.103
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.2.8
http://yujs.yu.ac.ir/jisr/article-1-185-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1396.4.1.2.8 ]

[ DOI: 10.29252/yujs.4.1.103 ]

LS 0l ( Si8le p1 (G e 3 (SiS GBS ST gy 195 5 G390,

bl 5 gl 450LS Sloogas 5 Siailsr sl 698 (25 il eSils anslin =Y Jguz

s o oslle ulals )Sojs/ Js% Jsb s o Sypd A5 )
s Jye9,5) Jjﬂw” ”iﬁ’w azails azrddy, e e S Ve dee) ol
0 sk Goss el » (S Gl (Regtls) (o) ((SESEE
V- C of--vd </fba Y/#a YIAa fIv c Felea oo
Y\/\ bc «/+YY C -[-\fb \/a ab VA b oIF b [N R ¥
YA b “[-6A b NEREY ) \f b Avc V)Y ab It b A Oy
Y- a «/+AY a -[+-¥Db <IYY C «I¥-c A7 a Y/-b \Y-
AYID Ry -aq -q. A o -ay [V
VVf e “[e¥VcC <IYY a b/IFY a f/Va ¥ab Yo/- a oo
Y\ b </-f\b NEAT ) AR Y¥Db YD #A- b f.
f7/V a -/-f4 b NEATY ) NINA \/\Y be 71\ a YYI¥ c A bl
fAl- a < [FAAY a NERYN) -IYY b ARN© VIt a vigd \Y-
vy a3 V- -4 -qy Y -as [N

Aoy il oo oy iy Jleisl e 5o (SSls fyge3T Gell 1 (6 kel @iglas Bl axiwe S i By glyls a5 Sla Sl (e 2 40
Sl 2alS b alie o (i3 grlaes (VL 59 00)d e I 50 o (Ul b (2005) s (e Sl e

60 oo cbale 5 Jolu slaclic 50y cuti i
99518 698 5 (Sis i a4l 9 el
8 Az gis g0 dia) (nl 5o Jlre SO (lgreds alilyi e

S S doe
S g Hed G5 Bl LA ol G s
Sbjly 5 gl azalS 0l g Sailex el o
L) Jolw sloclie o 55 45 Jls 0 00,5 s

Y%, s ol alesl @l lul s ams e il

&bw

DY Glpl 2lh; Gle gy ddoxe o) ol Jiails 1 (5,98 9 (i s SLAVAL . paie Slgd) g .7 ¢ v
NO-YY

doldad . oay)ls 0 03] 5 Sldsle psSy0m 590 52 2S5 Gopd BT ST ATAS e GllelT 5 g, alls
NOFVEY WY (il 5 el o Faijle 5 i,

ALl azalS adgl 0l 5 50 Siailsx e G @B ok HIAYAY e e (eliaml g LSl
XY-F0 (O o1l 3 Gl ey a=e (Trigonella foenum L.)

iRy sole aslilad 95 (5,90 i Cod bl 59058 ),00 S Shy sy p VYAV Zcge g g a0

2 JsSOIS Ll 5l b SaS 5 el b S AYAF g oo 5 e i o) o gallss op o IS
FAA OV olnl (2l slagrags dlze . uae slacess) (Siails>

Farhoudi, R., and Motamedi, M. 2010. Effect of salt stress and seed size on germination and early
seedling growth of safflower (Carthamus tinctorius L.). Seed Science and Technology, 38(1):
73-78. https://doi.org/10.15258/sst.2010.38.1.07



http://dx.doi.org/10.29252/yujs.4.1.103
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.2.8
http://yujs.yu.ac.ir/jisr/article-1-185-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1396.4.1.2.8 ]

[ DOI: 10.29252/yujs.4.1.103 ]

yea
WAF [ gl oslaud [0 ler Jluw [yl 5o (sLo gy

Farhoudi, R., Sharifzadeh, F., Poustini, K., Makkizadeh, M.T., and Kochakpor, M. 2007. The
effects of NaCl priming on salt tolerance in canola (Brassica napus) seedlings grown under
saline conditions. Seed Science and Technology, 35: 754-759.
https://doi.org/10.15258/sst.2007.35.3.23

Farooq, S., and Azam, F. 2006. The use of cell membrane stability (CMS) technique to screen for
salt tolerance wheat varieties. Journal of Plant Physiology, 163(6): 629-637.
https://doi.org/10.1016/j.jplph.2005.06.006

Ma, Q., Turner, D.W., Levy, D., and Cowling, W.A. 2004. Solute accumulation and osmotic
adjustment in leaves of Brassica oilseeds in response to soil water deficit. Australian Journal
of Agricultural Research, 55(9): 939-945. https://doi.org/10.1071/AR03183

Michel, B.E., and Kaufman, M.R. 1973. The osmotic potential of polyethylene glycol 6000. Plant
Physiology, 51(5): 914-916. https://doi.org/10.1104/pp.51.5.914

Munns, R. 2002. Comparative physiology of salt and water stress. Plant, Cell and Environment,
25(2): 239-250. https://doi.org/10.1046/].0016-8025.2001.00808.x

Okcu, G., Kaya, M.D., and Atak, M. 2005. Effect of salt and drought stress on germination and
seedling growth of pea (Pisum sativum). Turkish Journal of Agriculture and Forestry,
29(4):137-243.

Scott, S.J., Jones, R.A., and Williams, W.A. 1984. Review of data analysis methods for seed
germination. Crop Science, 24: 1192-1199.
https://doi.org/10.2135/cropsci1984.0011183X002400060043x

Valentovic, P., Luxova, M., Kolarovi, L., and Gasparikora, O. 2006. Effect of osmotic stress on
compatible solutes content, membrane stability and water relation in two maize. Plant Soil and
Environment, 52(4): 186-191.


http://dx.doi.org/10.29252/yujs.4.1.103
https://dor.isc.ac/dor/20.1001.1.23831251.1396.4.1.2.8
http://yujs.yu.ac.ir/jisr/article-1-185-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1396.4.1.2.8 ]

[ DOI: 10.29252/yujs.4.1.103 ]

110
Iranian Journal of Seed Research, Vol: 4(1), 2017

Short communication
Effect of Salt and Drought Stresses on Germination, Seedling Growth
and Cell Membrane Stability of Anise (Pimpinella anisum) and Fennel
(Foeniculum vulgare)

Roozbeh Farhoudi ", Zahra Khordahampour '
1- Department of Agronomy and Plant Breeding, Shoushtar Branch, Islamic Azad University,

Shoushtar, Shoushtar, Iran
“Corresponding author, E-mail address: r.farhoodi @iau-shoushtar.ac.ir

(Received: 27.02.2016 ; Accepted: 11.09.2016)
Abstract

The present study was conducted to evaluate the impact of drought and salinity stresses on
germination, seedling growth and cell membrane stability of anise (Pimpinella anisum) and fennel
(Foeniculum vulgare) in two separate experiments, using a completely randomized design with
three replications in Islamic Azad University, Shoushtar Branch in 2013. Drought stress was
applied by PEG 6000 and included 0, -2, -4, -6 and -8 bar and salinity treatments were 0, 40, 80
and 120 mM NaCl solutions. Salt and drought stresses significantly reduced germination
percentage and seedling fresh weight of anise and fennel, but increased mean germination time and
seedling electrical leakage. The results showed that the highest salinity and drought stresses levels
increased seedling electrical leakage of anise by 83% and 76% compared with the control
conditions. Moreover, seedling electrical leakage of fennel increased up to 77% and 75%, as
compared with the control. The results showed that at germination stage, salt and drought stresses
increased cell membrane damage, but decreased anise and fennel seedling growth.

Keywords: Malondialdehyde concentration, Mean germination time, Seedling weight

Highlight:

1- Variations in malondialdehyde concentration and the rate of destruction of seedling
membranes of anise and fennel plants were studied in response to environmental stresses.

2- The germination characteristics of anise and fennel were studied under salt and drought
stresses.
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