[ Downloaded from yujs.yu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.23831251.1394.2.2.1.5]

[ DOI: 10.29252/yujs.2.2.179]

VWWAYF /090 oylols 090 Jlw [ oyl ) ydu (g gy adomo

(ooke o5 5l39)

& pouwodls Ol i i e (Carthamus tinctorius L.) S ,05 00 Sidile> STy
o] Sorbpnd b SSios
" 9 Lo e O GPBS (GI> g0 (o . Lol axyus

Movahhedil354@yu.ac.ir : Jgtus sdiu s g xS Cons”

OYAE/ AT 00 ol e VYT PN Y il o 5 )b)

oS

ol (o 08) SOHI 50 (Fidiler p sl Selawadlu g pomodls Wl ol GiiS b 1 oy ygliody
sylod Jolds 150 5k 5o Polad Mols )b B 5o b )esl wjgoa WY Jlu o bl
20 perodll Ol s Jokomo 9 ((Ygo ckao /8 9417 /Y o) g )l 50 vl Sobncdlo b )y Soaul
sl is oloi jo a4 oo LS gl .S 1ol ((Yao oo YO g o FO ¥ A0 e b o) mhw cl
AY) Fiales e (9 plion yY a0 o ¢/ sl SCondl bwgs il o0l Jloe! pgunosls Ol oo
FITY) azads ;) Job (pamools & Hload )5 595 30 ) PIOA) (Fiailez cae yuw (pguodlS (g jlod jo B o
Az din ) SUS (039 (pegmodls (g sl 50 yio il Y/TA) azadlu g (perosls (g slowd 5 yio SHlu
Lo g (pgodls (g slowd 33 o5 (oo 9/ AF) az Bl g (pgmesls (9o slowd 5o 05 e YITO)
el Kool alizio zobaw b Hady jlond (A5 jebay .clbls 1) (pomodls (ygey Hlowd' 50 £/Y'+) Hdu duy
Moo +/8 hauw (Sooslyy g (n ke 9 o Hdy (Fidlen p peredlS Ol sguw I als
299 o Soba Lo

Az ddn ) (939 ¢S 3Nle St g« FiAilg duo yd (jdy Ay guals srejily

Ye-0-ppm ol ul S o peesls Sl cldale
Sldlas OYAr ollys 5,0l 5 ,.ST)e) Wil oo
85 i awgie jsbay a5 ols olis (VWAS) 5L
L ol el Slls, 5 OB 4l o St 2
Gk 5l Saie 5 gd e laoan VT cdl o
S3slssed 2 Ol T prizmen Byo U 5 o Jos
398 adllae (gobj pdize byt el olaLS
SLLE 1 35350 ST 5T slge (VY Ll
Jhas weSee ol sladlesl, silus e

? Stoeppler

doddo
S S s game 5 JT sloan¥T glgil jgin
5 3l 99, O b pledl o cl glo il
S5 0,L31 S Sl3l5 4y s e o] ol yles
w56 5 S s cenliol Layly sl 4y ogdle a8
0o Om 3 g GansliS glacdld ¢l o xSl
e 5 lcaals) S Sle omy Slssrse
OF 2959 5008 35 Cooms b 518 Sy paoals (Y- -0

! Clemente


http://dx.doi.org/10.29252/yujs.2.2.179
https://dor.isc.ac/dor/20.1001.1.23831251.1394.2.2.1.5
http://yujs.yu.ac.ir/jisr/article-1-21-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.23831251.1394.2.2.1.5]

[ DOI: 10.29252/yujs.2.2.179]

YA

oo | S b Soos| 3 41 pomodls Wl yild dd caand’ S ,I5 ) (Jiailgar STy iyl 50 9 ok

p5redls S5 Jslows 31 il o Vo Lags 45 o
ol 5 Bgrb e i8S 13 0nd b e
A SF Ble az s Ve sles b jailise)s )0 byl
Ui yleas 00 jailam Ay dlaas ailjg ) O ygods g Wal ools
(Si0lsz g (Siallez doys 59, Sl e
Bab g pSojlal azadle g azaly, SeS g
5 dlex deye (VYA (s g SlaelS enld)
(Ver ¥ ol au“‘)) ikl 5l Siaile ey
GP=(0/N)x \- -
GR=X" (ny/i)
OSen 5 " Glbla s, Bab )h Ay ien
s doloa (Ve o 5)
ol sl 5l eolawl b aosls Lo g asj
gl 53 LSD 5051 b o Silee amlie 5 SAS
s bl s, 0 Jlezs!

2N (Fidilez doyd

Sobcdlos b Scaslyy g pomosls’ ol i s )il
Sl Selncdlis g porasls Sl iSen g sl
azgi b .() Jgoz) o9 o sae Siailer wo s sl
Sl ysbay SIS Hdy Giallez o ys ) IS 4
aoys Llegme ll cel sl Sl Jl
poeesls Sl ol aen ;0 S50 Siailex
PS5y YA e 5 gl Gralesl 5o
Sl pseedls clale 2l L Sl woys (2Sle
poredlS a5 2 8 oS e VYe a4 jho il
BUNCC QORI = A R VOV R W DUV | IRRRLR: P 7Y L
A als el oIl s 2 86 Bk
Gl (S5l g o poreslS 2 0 pFe g (oo

v .

99 ¢ 5,900 o |pius) dos 0

5 Ramana
% Soltani
" Mishra and Chodhuri

(J323555 sl SopsSl lice ol o e
ot G 450,85 0Ll sl Sl 5 (4556515
‘\QT?SWIJ) &5l oy Gl sl cpl gile s 5o
4 azalS el jilidl Jlos 4 oladse (V44Y
oy peedlS YL slacdale o v s el

Yo . L
cOD a2l Gl jebar (Siailsxr
S el s el s mte peedS el
Gwgd glaanl$ o Pl Lo a4 eogiien;
poeesls (o S S )3 (5958 e ilie 5 (i
LS (Vo) e 5 lyidl) 595 e oays
kYo 4 Wiy oo LS wl; 5 Siailex Gy (o
o lgs o C g Jokw ol LzalS alex 51 goosie
5 Wb 6y9p0 2l pole Dix a5 5 Jobe
gloanlp o Pl Jds 4 ol oaij ()35 shals
glacdale 1o 35,00 paadglio § S (iiwgd
b sgm B5l9e Sapr o Sl Sl dlo b les
$¥ler S 5 (Gialsz doys p pereslS Cue
Ne-f fL\Jlf. §(5,90592) Q0 5 = oS

r Ghegi nl 5l Bae 398 o)lse 4 4z L
o o, S5 0 gialer Slogar ool
ok oo

g, g olge
ool B s e g0 )5Sl O pgons iules]
Semaln gl Jol J1,S5 ez po (Solas SLels
PIRYIRIANELD I SIS PE R VOV [ WY DUWON W PR
ke 53 pgedls Ol el 5 (Vg es +/R
15 (Vaodeo YO 5 ¥+ YO Ye 1B Ve B o) o
saSidls Hdy wlidsy oKigle;l ,o VYAV ole,pe
plxl Cuz 285 el zaul oKl (55,0laS
solitul (VWAA Ko g 1iee) ibg, 5l eKimonl

AL (69, ydu oae YO olowd (Lo, ;@ (49,0 b

! Raskin

2 An

3 Balestrasse

* Choudhury and Panda and


http://dx.doi.org/10.29252/yujs.2.2.179
https://dor.isc.ac/dor/20.1001.1.23831251.1394.2.2.1.5
http://yujs.yu.ac.ir/jisr/article-1-21-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.23831251.1394.2.2.1.5]

[ DOI: 10.29252/yujs.2.2.179]

AN

YWWAYF /090 oylols 090 Jlw [yl ) ydu (g gy alomo

salesl )3 byl 3550 Slae by 455 5l Jal> Slape (o Sks =Y Jgor

. SS9 SS9 ] o a0 o
N A . ) o Sl sy .» e mlie
azadls ) sl ol
FYEY/. ** Sjary ** OIAA *¥* O-[OT** ADFAIND** \ pgmadls
YEfas. *¥* SVEY ** AN B \EZAT OAFAIFY** Y Sl Sibdlos 0l
AVY/ag ¥ o[-Qf F* Y K A el ARG v\ o252 xpgaedls
AV - I+ ¥ o[y AT VY- ag Uas-
VA AIYA /g VAYY NEO (3u0,9) Oyl gy

Al owd e Cepw g Gialsr wo)s sl

ols gyl giae

0 10 b 3 40

(o) el e

Al Sl clale g pgeols’ Olps uSen, —) S0
(abo §3) KI5 Gialer weye lp (Yse o)

(LSD=5.87)
1 ¢
P
A
?‘; ‘: [
3 P T
9 2 - 06 S

10

(59 g0 oua) gnal Sl 2

Sl Sl clale 5 poeedls Olpis GiiSany -V G
(dho o8) S Gl Cepe Gl (Ysek)
(LSD=0.55)

was oo Hlis |y dsye S w0l Jse ok
S 60&9&7{.@ » J..».w‘ w FUVVON Lw L5>)L> LJJ.«A.Q

5 (VMY S SIL 5 ) oy JUisl 5 i (VAR
ol 38,5l Lid (5 08y 85i

& 4lgr sy
O RSen g mln pgeesls Slis s S
(@ao o8) S Lk il cepe gl
pormodls wlys cdale o8l (v Jgoz) 09 o s
bomln s o 550 Gialez Copm )0 Sall e
S b Gialsr cepw Gl el vl Selenle
39 Ygaishes /8 g maly 4 bg2ye b (0 iten
oo )3 LS Gialsr Copw SRalS (Y S8)
od> Juals s a4 il o S Slils i sl
3 ol yolie Ciz jo P olxl § ol e
3 byl 5l S e colled s 4 (YY)
ooty bl ol Sl Il b o alys sy 5o
ol 5 ead Jolel Gialsr Jsb o alié s«
5 &) aiie Siailex 4 0B g bals
YA LSes 5 goemme (Yo)e ol iSon
Sebadlo b S 5 0355 mlp o5 2505 oamlive

' Cutt and Klessing
* Harper and Balke
> Hall

* Shekari


http://dx.doi.org/10.29252/yujs.2.2.179
https://dor.isc.ac/dor/20.1001.1.23831251.1394.2.2.1.5
http://yujs.yu.ac.ir/jisr/article-1-21-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.23831251.1394.2.2.1.5]

[ DOI: 10.29252/yujs.2.2.179]

VAY

o] Soaliud Ls Soasl 2 42 pgaodls Wl i il Cod 518 509 (F3ailgr STy 1,80 9 oLy

o Pl as ol las eols il lg s il

2 lapl G iSeny 5 Sl psedls Ol
e ey So gl 3 I Hh A wSle
Sl o B Q) S5 @ az g b () Jgaz) wiogs
bsiye 3% a Olime Cnytier Yoe koo YO poesls
5 el Sebendlo Yoo bo o Sl

Dy Soaalp e e 4 bgrpe 3 A (S

= 0l

=03 S el
——= 0.6 Sl
—tr— 0.9 Sl

{25 slea) apady, S2&

10

(;¥ga skee) poanls’ ol 20 culild

Sl Silncle clale g poresls Wl aSemy -V S
(Aho p8) SIS azaio, S (i ©lp (Ve )
(LSD=0.22)

1.20
- 100

3 k

;1 0.80

_-{ e () Syl
3 0.60

3 —— 0.3 Sl
4, 0.40 —8- 0.5 hmlle
% 0.9 bl

0.20

0.00
o 10 0 30 40

(¥5a ghon) gasald oty CalE

Sl Silncls clale g pgrodls i (iSeny —F &
(aho o8) S5 azaile iz (5 sl (Yse o)
(LSD=0.01)

700
0.00
5.00
}' 400 -
2 300 -
200

100

0.00

] 10 20 i 10

(Y 3asht] 4l 0l i

o) bl clale g poreolS Slpns (iiSen,y —0 S
(LSD=0.38) (ako 8)) S35 )4 4ty sl (Yso ko)

azadle g dzdly ) SUS (439
aS (V Jgaz) ols las bools il ylg 4y 500 gl
Lol (S 5 ol pseasls Sl G il
2 (dho 18)) KI5 axalle g azain,; SiS (yi9 p
s oo Hlas ¥ USS og o pee vy S e
S 59 peeedls olpg cdale gl Loas
el Sl Jls b u_i..ucu‘)) Lol ezl ol axaiy,
Srobe b Cao opl Gl cel sals 4 cos
oy » 80 Gk I mow 5 peesls ke
b ab, els e lagl o PLS g Seign
94 Wgd so Jokw ol gk g (Joko prnds (ralS

(V¥ ) Silgn
. Y .

Jloss Gy oy 50 (V0 T) o) 5 Jlgte
ol ol &S sy s Gl 4 Sl anl b o
bl jo azady, S s Olee GRIE cel
P2 azady) Ojg ok SRl l g 09 o0 pgresls s
G55 (1230) ol San o "4l aalS oo i Lo
039 Ol Sekencdlo wnl b Jlas i a5 oS
pas g 399 bl il 9o 8 0 ) puS azady, SiS
ol ol 38l g.0olS 15 dg2g
Sl cle Gl b oS ams e ol F S
Sl Lol Bl jralS axddl iz 59 pomesls
039 o8l el sals 4 s duwl Sl b
40 dazddle 39 Suals bYo 5l ol asadle Sis
Cosl ;5 B il i jeme 4 baad 5l bag)]
Bt r—’L‘ Cod |y i jemme wby Sy &S alge
LSen TS5 W% b i e 4 baa
u-")—9‘ o Sl SOl b )L°-:3 9 g o0 Al
P M) ohSes g A%U‘)S Oyd azelS SS9

sl ool S day)

' Liu and Huang
* Metwally

’ Rane

* Zhang

> Krantev


http://dx.doi.org/10.29252/yujs.2.2.179
https://dor.isc.ac/dor/20.1001.1.23831251.1394.2.2.1.5
http://yujs.yu.ac.ir/jisr/article-1-21-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.23831251.1394.2.2.1.5]

[ DOI: 10.29252/yujs.2.2.179]

VAY

YWWAYF /090 oylols 090 Jlw [yl ) ydu (g gy alomo

Sl S L adal, o V3AA) e 5 g5
S yd a5 wisls lis pgneslS g s 159, (oo
o Ghailex (sl ad) IS 4 sleadale
(YD) s 5 gy ol 28,55 18 5T
S 08 olo paiS 65, p 35 slagilesl o
ol 1y ady; (Jsbo ojles gl colils wlils

D35 50 aday (Job ol el ge g ool

wﬁQ‘QQW&M@‘@L’UWﬁ

poesls Olps cdale L S5 Sialy> Clao
o 4 Ll Voo oo YO gl j3 5 il 2alS
2 peyasy del Sladle jles Lol il S
s (Vgoloe +1) €53, IS il Yl
poeedls (i Ao zoho o ) Sialsr olio

O Sl pgaealS Ol s cdale iy li8l L
ai Gl slp oS alahs) 5l (S a8 ws S el
aalS ab) 5 Salsz (IS sgmer 4t )3 9 )d
Sl Sl b 50 Sul 0900 H5 @0 pusS
oS YA e 5 ooz yuizren bl 0
it oI el sl Sl by Sagly i,
L ISEPRY
)L....u‘ 9 £9)9° Al g_)‘)b rm.\j T IGEN 6L®)..\J ‘5‘)4;‘5}
o gladale 0 paedlS WIS a5 wo 8 asie
» 6)|kal.9.o J-" )‘)/5.9 Sji““’ Voo 9 AR P I
ol &5 wz e el allys gl ol
S ls cbale malEl b Bl b jo (Sialsr we o
OYAL s g (59b) ols lis jials gl

&l

NV e HF) ool (sl 35Sl Jud

Slmpl Fp cdld 5 anSly 5o s Glie popeeslS 31 AYA L olBys Bl g o STy
FYY-FAY () o((0,ls5 olXiilo) pole a5 .5,3 oLS jo SlownST ]

Amio Vo F ogie alBails slam ol el )3 @08 Siailex slagge;l AYA s .S (SIS elB

Cot Kl 08, g sloasls S5ailem al e 50 o)l glgiome Ol s AYAA Lo ( Lb,S 5.1 o aablos e b dyue
FY-FN 55 oy gDl ol3T olisls Loy yo5 9 (69 ),_,L,

FY-YY (V)Y lasly (65,0laS (s Luils el fad (5,15 sloasals

5 o8 Olidss duawge .5,0liS ;o soliiwl cga obljg s OOl aS- oS Ol s cwyp IYAS O BB)L

Ao Pz S (65,5liS cwdige

An, Y.J. 2004. Soil ecotoxicity assessment using cadmium sensitive plants. Environmental

Pollution, 127(1): 21- 26.

Balestrasse, K.B., Gardey, L., Gallego, S.M., and Tomaro, M.L. 2001. Response of antioxidant
defense system in soybean nodules and roots subjected to cadmium stress. Functional Plant

Biology, 28(6): 497-504.

! Donaldson
% Nosko
* Hiedri


http://dx.doi.org/10.29252/yujs.2.2.179
https://dor.isc.ac/dor/20.1001.1.23831251.1394.2.2.1.5
http://yujs.yu.ac.ir/jisr/article-1-21-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.23831251.1394.2.2.1.5]

[ DOI: 10.29252/yujs.2.2.179]

YAY
oo | S b Soos| 3 41 pomodls Wl yild dd caand’ S ,I5 ) (Jiailgar STy iyl 50 9 ok

Choudhury, S., and Panda S.K. 2004. Role of salicylic acid in regulating cadmium induced
oxidative stress in Oryza sativa L. roots. Plant Physiology, 30(3-4): 95-110.

Cutt, J.R., and Klessing, D.F. 1992. Salicylic acid in plants: A changing perspective.
Pharmaceutical Technology, 16: 26-34.

Clemente, R., Walker D.J., and Bernal, M.P. 2005. Uptake of heavy metals by Brassica juncea
grown in a contaminated soil in Aznalco’llar (Spain): The effect of soil amendments.
Environmental Pollution, 138: 46-58.

Donaldson, E., Schillinger, W.F., and Stephen, N. 2001. Straw production and grain yield
relationships in winter wheat. Crop Science, 41(1): 100-106.

Hall, J.L. 2002. Cellular mechanisms for heavy metal detoxification and tolerance. Journal of
Experimental Botany, 53(366): 1-11.

Harper, J.R., and Balke N.E. 1981. Characterization of the inhibition of K+ absorption in oat roots
by salicylic acid. Plant Physiology, 68(6): 1349-1353.

Hiedri, R. Khaiami, M., and Farboodnia T. 2005. Physiological and biochemical effects of Pb on
Zea mays L. seedlings. Journal Biology, 3: 226-238.

Krantev, A., Yordanova, R., Janda, T., Szalai, G., and Popova L. 2008. Treatment with salicylic
acid decreases the effect of cadmium on photosynthesis in maize plants. Journal of Plant
Physiology, 165(9): 920-931.

Liu, X., and. Huang. B. 2004. Heat stress injury in relation to membrane lipid peroxidation in
creeping. Crop Science, 40(2): 503-510.

Metwally, A., Finkermeier, 1., Georgi, M., and Dietz, K.J. 2003. Salicylic acid alleviates the
cadmium toxicity in barley seedlings. Plant Physiology, 132(1): 272-281.

Mishra, A., and. Choudhuri M.A. 1999. Effect of salicylic acid on heavy metal-induced membrane
deterioration mediated by lipoxygenase in rice. Biologia Plantarum, 42(3): 409-415.

Nosko, P., Brassard, P., Kramer, J.R, and Kershaw, K.A. 1988. The effect of aluminum n seed
germination and early seedling establishment, growth and respiration of white spruce (Picea
glauca). Canadian Journal of Botany, 66(11): 2305-2310.

Ramana, S., Biswas, A.K., Kundu, S., Saha, J.K., and Yadava, R.B.R. 2002. Effect of distillery
effluent on seed germination in some vegetable crops. Bioresource Technology, 82(3): 273-275.

Rane, J., Lakkineni K.P.A., and Abrol, Y.P. 1995. Salicylic acid protects nitrate reeducates activity
of wheat leaves. Plant Physiology and Biochemistry, 22: 119-121.

Raskin, 1. 1992. Role of salicylic acid in plants. Annual Review of Plant Physiology, 43(1): 439-
463.

Shekari, F., Baljani, R., Saba, J., Afsahi, K., and Shekari, F. 2010. Effect of seed priming with
salicylic acid on growth characteristics of borage (Borago officinalis) plants seedlings. Journal
of New Agricultural Science, 6: 47-53.

Soltani, A., Gholipoor, M., and Zeinali, E. 2006. Seed reserve utilization and seedling growth of
wheat as affected by drought and salinity. Environmental and Experimental Botany, 55(1): 195-
200.

Stoeppler, M. 1991. Cadmium in metals and their compounds in the environment. Plant
Physiology, 20: 435-472.

Zhang, F.Q., Wang, Y.S., Lou, Z.P., and Dong, J.D. 2007. Effect of heavy metal stress on
antioxidative enzymes and lipid peroxidation in leaves and roots of two mangrove plant
seedlings (Kandelia candel and Bruguiera gymnorrhiza). Chemosphere, 67(1): 44-50.


http://dx.doi.org/10.29252/yujs.2.2.179
https://dor.isc.ac/dor/20.1001.1.23831251.1394.2.2.1.5
http://yujs.yu.ac.ir/jisr/article-1-21-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.23831251.1394.2.2.1.5]

[ DOI: 10.29252/yujs.2.2.179]

185
Iranian Journal of Seed Research, Vol: 2(2), 2016

(Short Communication)

Response of Safflower (Carthamus tinctorius L. cv. Soffe) Seed
Germination under Cadmium Nitrate Stress to Salicylic Acid Priming

Khadijeh Badpa', Mohsen Movahhedi Dehnavi® ", Alireza Yadavi’

.2 Gratuated M.Sc. Student and Associate Professor of Agronomy, Department of Agronomy and
Plant Breeding, Faculty of Agriculture, Yasouj university, Yasouj, Iran

*Corresponding author, E-mail address: Movahhedil354@yu.ac.ir

(Received: 2015.06.02 ; Accepted: 2015.12.15)
Abstract

To evaluate the interaction of Cd and SA on seed germination of Safflower (Carthamus
tinctorius L. cv. Soffe), this experiment was carried out as a factorial based on CRD with four
replications in 2012, in Yasouj University seed lab. Factors included of four levels of seed priming
with SA (0, 0.3, 0.6, and 0.9 mM) and eight levels of cadmium nitrate (0, 5, 10, 15, 20, 25, 30 and
35 mM). In all Cd treatments, SA 0.9 mM had maximum germination percentage (84% in 0 mM
Cd) and rate (6.58 seed day” in 5 mM Cd), radical length (4.21 cm in 0 mM Cd) and stem (3.29 cm
in 0 mM Cd), radical dry mater (2.25 mg in 0 mM Cd), shoot dry mater (0.94 mg in 0 mM Cd) and
seed vigor index (6.30 in 0 mM Cd). Generally, seed priming with SA decreased impact of Cd on
seed germination and SA 0.9 mM was the best treatment.

Keywords: Germination percentage, Germination rate, Root weight, Seed vigor
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