olp! yds Olidad g pale f
O -YH)\fF /ﬁ)LQ?, a)Lo.C:: /W JLw

DOI: 10.22124/jms.2023.6171

2 S bulyy g azolS wl;y (Jiailex s aslh g s g )8 il (o)
(Ricinus communis L.) &= 5

Yool o Jurows! ' goluo g,

VENN Y iy gl VEAVIVID il o )6
oS>

B s 5 JayeiSle O pgon iales] Sz 8 53 G Lalyy g azalS b, (Sialsr p b 5 5500 b ey pslaieds
Foo g Yoo e B0 V0 Gao) (6508 b (i Jals ctaleT slajless 285 el S5 oz 5o (Bolas LS &b
Sy o il 2o yd BB (nl 3 09y (gmel 4z 3 Y 9 VO T N0 ol les mhan Jlez g (maos w15 Yo e
a4z aBlos & dzrals) ()39 Camed dzaBlo g dzaldy ) SS9z dile g axads) Job ( Sialsx Do (Sl (S5ulex
4S5l )9 g Gl Lol (6 Foslusl Az aBles el 4 prde o g Ate; g 2lse plo] el o) 5 2lse el
Lo owym opl yo ol Gldl ]y Siailes ley Do g az a8l 4y azaiy ;) Cod (6,90 Ll wl aulS giaile> slo asls
9% gl Gl BI L izmed od 00938l pnslly 4 oo Cennd g Al ) mades (2092 eIl s Jlade (6590 o Sl
s ylgz ae pur 3 YL ugaadis a0 Vo gles ols Lis gl .ol alulS olse plail g aly ) peliy Jlade 51 lojen & jg0ds
gl SRl L gy cnl po ol olaidl o a I azdile S (459 9 azady, SS9 wzalle Job azaly,; Job
Dipeds $r90 g GRIPEIL Geizmen Wl 03938l sy 4 it S g o) i 2lse el o Hlade (6590
D 09938 o Jlake 5 g alwlS oS panly jlade 3l Les (Lol Ll alllS olge plal g ady ;) el jlads 5 lojen

o (Slgio ol cdraily y ¢ ol WS 1 gualS slaejlg

roya-sayadi5556@gmail.com Ol eoblgs e codlaol o131 ol&iils woblge 0y «bLs Mol g el ) 09,5 cads ) (gunlids )57 aus-gal sils -
nabizadeh.esmaeil@gmail.com Oyl eoblge o oDl 13T oKl coblge 9ty bLs Mol 5 el 5 09,5 ¢ Lol -¥

roya-sayadi5556 @gmail.com : Jgtus saiuws ™



OV E Vo ke o bos fngs Jlo [0 pe) s Sl 5 psle

oa‘)‘st.i 9 Lg.)L:..a

ool Sl S gles 4y a5 Aol 5 SO

Sidlez Badle 5o S5l e sl 4 Al S
slaiss O Dol Judo p el o S gl )’Lé—l l.mo]
2 ot Jele Lo (Brady and Weil, 2002) o,
Logos S Sgamee |y 55ailem ol 5o YU (6,55 4> S|
Khan) wb oo (zels age slales ;o 5,5 Lk il il
wdls aeye ulpd 5o, Siailex (oot 395535
ot pans 50,5551 90 ol 9> (UNgar, 1995) wil

Al-) wijls ais )d il Jeb yo olalS (6,58 &
(Khateeb, 2006
Sesamum ) axS sleoss 9, » ladlas o

3 9z sleesg Sl oy on e (INdicum
a0 YO oo j0 5 )b -F U yao 5,50 o il
o (pl lade e jualS b aS cad cdslice wgudw
4 Jooo R e ‘66)9-""‘% A AwlS LS)L)‘S.\AA )5_1044.
— wgad 4z 0 YO glod j0 amuS sloosgs [0 (5,90
ogeb 4230 V0 51 5 4 Lo ilidl g ael cans
oy s Iy (g558 5l (6 e SIS (g b gire 5oy
&9 plgs ol 3l dxllas (Izadi-Darbandi et al., 2012)

gy w‘)_‘Bl L: aS Sl ools uL».».’ o) L‘;’)A"‘?} » Loo 9
g S8k Gl (Sialsr s yo bes Al L (698 ok
dg> pSlas @ gl dz 0 Ve LT 0 gl o
éejm 5o LS')A"‘P CE w)‘; u_a‘ wl_m‘ = Sy
oo Ol G o9 5l eVl Alew (s ales
Hashemi et al., ) 5,5 salys Joos |, (o p (pios)
, (Ghasemi et al., 2014) ) Kea 5 owld (2009
4 Gi8lg Ce p g duoyd o YL A wisls )Las By oL
VO slod b )b -V (shol Jouily 5 pedS” w0157 Jles
ot bl adlas jo el olais! jogedw a> )0

PR OML.ZA uuj.a.mlw 4.?)& Y‘ (_Q‘Loo lJ )l). —\ﬂ (_g‘)M‘

dodilo

O9x8 59 0,5 4 3l RiCinUS communis L. > 5
0yt ol el 5 0 g0 0y (S ymmme 5 Blie ;0 45 o
YU sl ogdle oLS cpl (Anjani, 2012) couls, 3l
5 Son slSny Jdoa () e a0
gl sl as o)l (il (25,15 5 (Frio sbao )5 (89,
Ble glo by o b 155l nio sloonisS s 5
30 59938l eole ¢ Lo Jaus wile (SO iSIl slaoslaiul (gl
Metzger and Bornscheuer, ) sgs oo Jolis 1, cdlanl
S8 oS gl jlade g6 515 elul (2006
Jode 5 LS ks VIPA il ol 0 YoVF Jlo o
S5 S 5 s 32 03 Ggeben FYVY T, g
S5 YEE T adgs e 5 e Ll VY Ll ol s
adibge o5

i S GLS 5o 5 0l SB (550 Ll cnl o
Sa900 < ol Slom O (o iten 5 (S 5 30
Ol yoaS Canloals 00y a0 o oS |, Jaazte
Sl sess ) (o) S elee it g0
2Ok 5o oS BB L2l 5l a0 B0 5 (e cobawe
Parihar et al., 2015) ails 1,3 (6,55 wags oo
&9 b slaSs 1,1 o (Charfeddine et al., 2019;
b 698 b glasls 5 )lSe (ygaleo YOO Loy U oS
Mohammadi et al., ) wloois 5,51 ,tSa yeula A/D
2 Syl QAT g (G ORI 4 e (5,50 i (2019
SoaisS W55 b (6,95 Guizad 335 e LS sl ol
LS 53 5ilipnST 25 sll sl (ROS) (5051 Jlad
o 2S5 sladshe sl Yo laclale o a5 050 o
sl 5l sl o (Blndig et al., 2016) scwn
d=lre 5l azels sl ad; 5 (Sialsr A e o)
chale ylpl.cwl oo glo yiis oo cons wlas
s3> Lel oo o (IS 1) o yiass B DT (50 s 5ol
Sl ol G e g miae aile ol lags
w13 8b cou ) Gesaler ol A (o s
@ olS b, J>le 5l SO e (Ghasemi et al., 2014)
Al 5L (liie Ay sloo


https://jcesc.um.ac.ir/?_action=article&au=23585&_au=E++Izadi-Darbandi&lang=en

OA-VEN Vsl olas [t Jlos [l i ligaos 5 asle

ey lod g (5590 730 )y

03)ailgz Hody Sl jg, & Nad osbye mraw WIS
Sa9% 3 oled pllim 4 g (59, TV L) wiad (4)les
5o Bl lagl azasy; Jsb o5 Sadoe b o3jals>
e slas o (LAl aS Lelie U Lled S e e
~dilg> Aoy 0,90 pl Ho il dslsl cais salice 0o jdile
azadle g dzdiy ) SUS (59 @xddle g azaty, Jsb (55
A (6 S ol

() abaly bl (Gl Sae pom 0,98 (ol pled] 5l ans
Mazaheri and HosseiniMajnon, ) oo 5,5kl
(2002
GR =n/yDn (V) akl,

sl e GR

Sialejl sy, JS olass

AN 555 50 033ailez> 4edy olass DN

slaydy S olaws 1S5 5 ks o 0 gge3l obL o
e, slaws 51 Giailer ao e o5 i led 0ojails>
Otalojl )90 y9ds S slaws 4y (3 leds 51 55, 0 00ailsr
Mazaheri and Hosseini-Majnon, ) ol cossa
(2002

(V) a5l oolal L (MGT) S5l ae (Kl
Mazaheri and Hosseini-Majnon, ) ws,5 acwlxe
(2002
MGT =¥Dn/¥n (¥) abasl,

N5 Gialszr osail 5l o Wojey olawi D alady ol 5o
b oo D gy 50 00jailex sla,dy olass

b mdsS 5l azadle 5 azaty; Jsb (s pSejlul cqx
Hleazals 5 (59 (njs slr g Sashes mos S 2o
-l 5 eolaiul o 5 0 li0 S B b Lz 53l
g S (sl ol and jhaie O )5 L g (lee sl
ooliinl (w23 ) Joygm Jolowe 3l 5 ladin; (98
Laplail cnl (e plal g 4ty ) i (59 mesd S 0
VO sloo jo el FA oy 2S1 J2lo o ailSlas jsboay
el o3l 13 S Sl sl SN o gl 430
& gl sleplal g ats) 2188 polie s pSoslail cqa
VO les b gl gy celo VY Sowas ailflos & g0

Ages 5l e )5 S godd ;05 L 5SS gudis 4> 50

4l

o I8 sl jles jo axaBle Job (p 5 e (uicren
6u¢5(@91)&udwl&w@pw%;§5
Sbl ioen L(a(j Sl 092 wgamd ax,0 Y
Yool SYL slos 5 g (el Jumaily ioli8l b oails
yoba Soi Joloxe 90 2,0 Slas ded Lugewdaw az 0
il lid yrels L_S)L)@M

Golel alaulsay j58 GlaS 1 4558l 59, 0b, 4 ax>gi b
Tl gmyp Bap b pols G canlial (20055
iz zohw 4 S5 LS Sa g Siailsxr sleadlse
2 Gos 5 led Sy oy g Al slales g (5,90
Ol b Lo sboadlse 5 Sialez ;0 olS ul Hedy Cudidgn
IRVSC g S L,>_->|).b Gmli.i..il.oﬂ Lyl s o

g, g olge

N T J""’L’ i)l hieas aslllas ()
P SES aels wl b SRy B s b
JLo yo 0blge axly ol sl3T o Riils (65,5l oo e
TR ERCN IS, FERAE AL 2
iilejl bl 392 S5 oz 53 ol LlS &b
FrogTer dee B 70 Gio) (5,90 o b Jols
T 00 ol los gl Jlez 5 (oo w157 Yoo e
5 ooliiul 5y50 S5 08, 09 gl a3 Y 5 VO
St 55 syl ikl 168, (ol g ey )l 15, anlllas ()
ahg2 «Sigy Sloog) (Bree (Tnp b S5) w5 pes
0,55 Job 5 oo ylawgie chawgie algs (ST () e
.(Mousavi et al., 2015) ceul bwgie palS

sl b (Gshe 05 5l oy Lajly ol oo 5o
L lgo aids G aedy o )0 gl ot oIS gn
b oileys pas ) pliebl 5l (g il 929 S Slaie
Boyb ;o Alilaz &jgon 3 sae BY slass Hed Sly>
395 B 5ot So90,0 b e j2 sl p 355 lez) (Seidly
Oy50 Ndg S 0dbdinmds Sy Gyl aS lgp 4 Cud
AY 69 0,90 Lo, SBUI o Liolesl s 518 csS
Lo Jlozr 50 WS V0= + 95 Dad b ((olidy 1 S0, VY
IS b Byl o alomil (Lugandes To 5 YO Y- 00)
Nyoden Foo 5 Yoo dee B0 X0 o Jobne i



OV E Vo ke o bos fngs Jlo [0 pe) s Sl 5 psle

oa‘)‘st.i 9 Lg.)L:..a

Voo dio £0) 9> (NACl Voo Lo £+) sai5 51 5YL
Grieve et al., ) el <5 (LS 5l 6,les 5 (Nacl
e o daline pol> wyp j0 a5 sbiles (2012
Silosne Oygohs Yoo deo Feo g Voo Ve polan
wols yals' ) giaile> sla sl

Ol$sr 1y 6rod Gl L Sale ao s rals cle
ogdle a5 3lo Cunns agygil 9 Loy 5ilS 0 Sl e j9 @0
2l o gl pog Pl LB 4 a2 g5 b Coon ol
pssle A b wims e ials 3 |y ol Jedly
» gl Sly codil Sl cdeay Lo )3 ©f 0929
ol Gix 4 ol olS 0,5 o 8 e e sy JLS
Smith and ) sgi o axlge Ol 25 55 b g 004
oo sl g Ll o 5l i 381 (Dobrenz, 1987
Sp oRy Ceew dml cew 690 G S
508 e g CSgw ,o Plsl (Nabizadeh, 2002)
LIS g g pemlis b e 2B wiile (2138 (slo paie
Slayais iz )3 P cage pol (nl g 990 o0 Sy
slanlp ol nl wsdoe ey 5 Sl I
4 e WS e 5 S e 3B ol Syjslsd
sz (Zhou et al., 2010) o5 Siails> sy ials
S5 89y p a0 (Majdenasiri, 2013) s yeas
s 9 2oy (65040 e Siuli8l L pKen a5 wisls Lis
FeooiVer Glojles jo als ol gl als gjale>
doyd g Sy B 09 o e Jlews 5 5 Jgasles
Ol 5 saale Slalllas )3 (5598 s ST o (Gjals>
OLen g comsld 51505 (59, » (Mamedi et al., 2016)
0l o)l 55 lg; oL ,o (Ghasemi et al., 2014)
R

bgio b wged 4250 Vo slos pol> g o
ol 1) (Gl Cae s n 5V 55, )0 pd #IVF Sy
S gk 42,5 VO glos 5 550 el (e 2iz 0 0l
a0 V0 led il ons (gl gme S (g Ll Ll
VY begie b mgede
Yoy Sialer o slo bas ol plas 1) giale>

ol lad o sme Dol wgadis a0

Sy (S 39y 50 N

Y

Doty ogeds 4250 00+ slos b (S xSl 055 (49,0
s s LS 2515 4 23 B 285 13 el oy
pold ol 3l ol g o Cile (6 T 05l (gl 09
Okl jga8 el ENWAY S )Le) jiegid
S oole 0,5 SO0 p T o s g D oolanl
Sz ol 4 el 5l S Cole jo ol il
e Slao oy5e )0 uibyly aes Clogyhe (g)l8 5
B Qog o )0 D jsoas b g Wdg oals Juol> (5l
slrosly e 285 Ojg0 (wMﬂ Jrad) oslo
30,5 ibyly 4525 SAS 9.2 58l 5 sl oozl L Jol>
0903] Lag (o) 2 990 Dlio (:Silee duylin rizman 5

Al bl as jo i Jlia | maw jo (Sl (glaels i

ool SOV Jga) obly 3o Jooo mls ob
$3¥loz S | e (g 2 )90 Dlao alS (5598
e Lo ool jilog jlo pme do 0 S Jloisl mdaw o
S G357 Do (2 Nls vazradls Job azasy, Jsb
2 2lop plail sy 4 e S g Az aBlo 4 az ey
SaS (3 (Sialez S g vy S Lokl mhaw
v ) 2lse plail psslty g cazralle Sis (59 azadn,
2 Ss o bes hlie Flog o pe do o w2y Jloxo
g 20,0 S izl mlaw )0 dzady ) el cdale Slao
Al Lo gre do s iy Jleisl mhaw (o lee plasl oo
O Jsoz)
38192 (o) (Rileo 9 Cas w0

Yoo e ol aS ol i uSilie Sluglie gl
Mo sre (RS s asdllas 9590 Sl 5l Vg o Fe v g
Foogoald zohw gy p cpl )3 0l Sialer ao)o
= 2o, YAIFY 5 AF/EPY lawgie b cod ey Ve Lo
woly plansl g ay ) (Gials> do)d (nieS 5
(Y Jgo2)

(S¥lsz ploy Dae n 6ysd zoke Fl gy 0
mdilg> loy Do (50 paw o8l L aST ol cnalise
2L Gord & Joos alia] (Y Jgaz) ab 03938l G5
S e Gl aS ailes S (3155 Yoga doo Voo S5 8



OV Vol o)lads [ogd Jlo [] 0] jde Slisdos 5 psle vy o3 5 (5,50 )-‘-‘L’ R

S5 4zl b Shg 695 Lo 9 6yed Jilite g Lol syl ST il ,lg a2 328 ) Jgux
Table 1. Variance analysis of the effect of Salinity and temperature on germination characteristics of castor seeds
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S.0.vV «sl;1 Germination  Germination s, Plumule JESTvpes asais a5l =l 4
ercentage speed L length c C A ’ '
aF P g P Radicle length g Germination Radicle dryPlumule dry Radicle/
mean weight weight Plumule
%= Salinity (S) 5 0.12% 0.004®  2556.10%% 271348  67.19%*  5853**  4534%%  0.019%*
L.> Temperature (T) 3 0.41m 0.008* 2821.35** 7912.03** 84.31** 33.75* 32.67* 0.016**
ST 15 0.0001" 0.0001" 94.69™ 101.43™ 0.78m™ 1.18™ 1.32™ 0.0007"s
LnlldcsiError 42 0.024 0.002 171.21 164.31 1.56 9.19 937 00015
5.61 5.25 4.65 6.93 4.14 4.36 12.91 5.57

Sl i o CV (%)

Ao )8 S g g Jloiol mdaw o ls g lo g pae o i s g % NS
ns, * and **: Non-significant and significant at 5% and 1% levels of probability, respectively
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content Sodium potassium Potassium tassiumShoot
content  content content potassium)shoo
&5 Salinity (S) 5 4.79" 14.98**  4.61** 14.11%* 19.49**
Les Temperature (T) 3 0.92" 0.12m 2.84* 1.06™ 1.34**
SxT 15 0.73* 0.27m 0.27m 0.15** 0.26™
saljl olsl Error 42 0.37 0.20 0.96 0.05 0.21
i gy CV (%) 11.49 16.75 21.54 8.63 20.83

Ao, S g g Jlesl a0 lo g )lo S pae o iy i g % NS
ns, * and **: Non-significant and significant at 5% and 1% levels of probability, respectively
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Table 2- Comparison of the mean effect of salinity levels on the studied traits in castor

Gy el aeys mady, b -dle Job o Sile O SES iy e sl sl S
k) 3 ax a S S azadle 039 D ) o &
(Yse f)iﬁ'pégg%‘;” Gregheo)  Glaghs) Gl axam, () i, peS ke e el ey
Salinity Radicle Plumule Gyl o) @) Plumule  _.sL, o (-5 JUPSC SIS e
length length - . dry weight
Germination  Radicle e Na (0,5 Na/K
(mm) (mm) @ 3
mean dry Radicle/ (M99 K
(Seed / Day) wzlgg;ht Plumule (mglg)
0 94.62a 301.10a 204.92a 1.47e 11.51a 10.11a 1.13d 1.63e 3.83a 1.47d
25 93.87a 294.11ab  197.63ab 1.49d 10.93a 9.10a 1.20c 1.72de 3.64a 1.49cd
50 93.42a 284.65bc  187.38bc 1.52¢ 9.34a 7.62a 1.22¢ 2.21cd 3.02ab 1.52bc
100 89.32b 277.27cd 181.67c 1.53b 9.34a 7.00ab 1.33b 2.55¢ 3.11ab 1.53bc
200 85.21bc 267.80de  172.43cd 1.55a 8.99ab 7.27ab 1.23c 3.31b 2.99ab 1.55ab
400 79.61c 260.68e 165.05d 1.58a 5.95b 3.95b 1.50a 4.57a 2.06b 1.58a

s do )8 iy Jliol mha s poe BN W il By > sl Kl
The means with same letters in column are not statistically significant at the probability level of 0.05
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Table 3- Comparison of the mean effect of temperature levels on the studied traits in castor

s d e oSl Job malegsb o5y SES g5 e ey Ced
(Uwgamlas &) Cdwe Azxdly, - o) a4 S azadle 539 plul A
Temperature Germinacljtion Sile> (o sheo) e axdds, ) Ay &ls2 ool
Celsius ) Spee Germination Radicle Plumule 5 Plumule “lea e L) gl o

(Degree mean length length Radicle dry weight ~
(mm) (mm) dr @ 3 S5 r Gl
wein Radicle/ K Na/K

ght
@ Plumule (ma/g)

15 0.22b 1.63a 268.57¢c 172.89c 8.03b 6.17b 1.30a 2.73b 1.55a
20 0.26a 1.40c 297.26a 200.49a 10.84a 9.31a 1.16¢ 3.56a 1.48c
25 0.24ab 1.46b 283.59b 187.73b  10.00ab 7.76ab 1.28bc 3.33ab 1.51bc
30 0.22ab 1.60a 274.32bc  178.24bc  8.32ab 6.78ab 1.22bc 2.83b 1.54ab

A do )8 gy Jleis ] e Hlo ge BT W8 ailive By > (sl 1y Kl
The means with same letters in column are not statistically significant at the probability level of 0.05

0



OV E Vo ke o bos fngs Jlo [0 pe) s Sl 5 psle

oa‘)‘st.i 9 Lg.)L:..a

g axadle Job Wil o Lo (hmadi and Kafi, 2007
5 % o> alS G Jlgs » 5t Byl 5l azass,
Ao 13 Sh cou Jaler sl d den
azadle g axals ) S ()9

Sopd gl Gl e ols (Las xSl dunlie s
S o fh weboe dzady, S (G5 el G
o5 Ao ol 0,5 B30 bawsgio b Voo Lo T v xlaws
1y Sde opl lade g axtlo 1) azaty, a3 039 (n
o) N azasy ) SS9 bawgie L) wals b avslis
3 Oezmed (Y Jgaz) ol yials as 0 VOO/AY (6,5
ook Voo mhaw U 598 cbale il yol> 3aio
Foo maw a5 Jb o ccily azadle Ses 5 )
S banlie o ) az alle Sis (459 590 Vg0 e
Vs ez 100 Jsiz) ol galS 5,98 o e
sk ¥oo sled po azalle g azats, SiS ) el
2 Sl g S SOl 58 e Sl Gleee 5550 Y 9o
5 ol G55 LT o yte LT alox 5l a8 55 olil oS
soba ole Qia oy a5 ol elwsl gl aiy
(Guo et al., 2019) 005 o axlge (25 b il
ape (AU Sl (Sen azdile 59 Rl uizmen
o bl e 65l 4 by e Sglie 65
iz el @bl gl sl )0 piwgd g5 Grals
L olelS &5 abl (S cdale pSlas a e, 9 25
Jlad zals (Zhou et al., 2010) oS o Joss
G5l B sk anngs 5wl el g il
axddy; g azadle 59 Rl B0 5l sl oo 55 (559
.(Safarnejad et al., 1996) ..l

» (Nasiri Majde, 2013) (¢ jeas ae glandllas ;o
Foolowd )0 azaty, SaS (55 00 15 S5 s,
Sall a4y Cod golo gl jeba i) o Jsedie
5o azaBle Sz 39 9,50 0 b cpl Lol las als
S o o g WS 5,90 i Gl alaw
5 89, ol (Jamil et al., 2007 ) ), Ko 5 Joox
18 oS4 (lzadi-Darbandi et al., 2012) | Koo
e halS (Jald gl g Yol S 5 IS «lS 57 )95
axadle (59 prgara Sialer slaasls )l

24

5 ulise G2l ol iy g 3ol iy Gal381 L

o 2l S iz 08 e 8 0 LSt s eSS
a2 byl Jlisa ),k i sladshe bl tals
ol Jsls bl Jshos s sl 258 51 Sy a5l &
2 embel Aol 30 550 (o itws po O el b axs o
(Xirongetal., 2002) sl o 2olS axals o) wolys
3 el S az il Jsb 2l epdle (59 I3
a7l (S8 Sloo Gl JnpslS Jsbo 2alS o b
pas b rals ol asls ol jenay 1) adiew oK o
Jsb smals Yo 5l g, 4 o ypmsgail 5l 2138 olse Jla]
Jamil) coul oot 5,155 (5,90 i sl yo axadle
30 S5 oS 0w, slaasls el (et al., 2007
el 00y DLl &y 55 (6,500 Sladllas 5o (5,50 5 Sl
Zhou et al., 2010; Sa et al., Lima et al., 2018; )
@l zokaw I ow,, 50 .(2016; Guo et al., 2019;

Zheng et) o, Ken 5 SUlj oSz S Sloogas (5558
Jsb oYL pBl ads o aS wisls oles (al., 2021
Plaitl (s o) sals Lo 4y azaly) 5 axalS
b Vs ea VB0 48% 5l 69 s i3l 5 il
OeSilee duslae bl (sl H550e Cav 9o 3l (g lo s
YAV brsie b azais) Jsb oVl o5 ol olas bl
Pk Ve o [F8 Lagio b azadle Jobo (n 5YL 5 o s
Sl 53 a5 p3Y s odplics wgandis 4> 0 Ve gleo o
VIND Lo b oo Sy 59530 Cdo 95 polie (p S oS
welais! g 4z 0 V0 glos 4y e Lo VYY/AQ
el Gugmadws a0 Vo glos dalllas pl jo ccils
5 SV slales 5 0g azalle g azats, 0b) gl L
CawlS azddle g axdin ;o 5lead S8 gles 5l Sl
(gpds 4z 0 Vo glos (o Ladd ol S cils SlLebl olg5 oo
0dgice Ay g 4y g AL Joub BB w9 Jiailex
Foo Sopd G Bl Jad e cadlys o 5l ) (ples
- S sty JB 1 s STl sl
339 Si¥ler S g 003 g9 yh abox | Sialer lo
O s (nlply 0)lo olS @ 0y g Rl ] 4z
S Wlgs oo g ails azolS liuul jo 6, LB e
Jami Al-) asl azadle 5 azasy, Job ilidl iy


https://jcesc.um.ac.ir/?_action=article&au=23585&_au=E++Izadi-Darbandi&lang=en

OA-VEN Vsl olas [t Jlos [l i ligaos 5 asle

ey lod g (5590 730 )y

a0 Ve V0 zhu 9o sl slo,les oo 40 (2003
DS ogdas 4258 Ve e g 0 YL Gugaeds
azgi basoly plaizl oss | axddls 4 dzxdin ) Cad
Lo (n el il bl Glgs oo pol> Brdow @l &
arye Vo S8 ol jo ady; 5 2lee plail aly ol
sdas Vs 51 S cesliol slos Lyl o LTl 0345
Duttaetal.,) coul axals o, g Jiailsz duojo ials
.(2006
Ay 9 2lep plul o cdils

S Ooed §y9h e Rl L ey cnl o
u.v‘ » odube LA 009}5| u.»l}m IQL.\.:‘ PNTWY cdale » 6}"5
Ol sl o cdalé (6 e il ple jo 45 Cul
Mohammad Khani et) ,Kes 5 Slaese .ol
Slade gl cxe 3l (5,50 4T Winged L,l55 (@, 2012
chw Gl Loy oyls slsa plail jo 4l aesd o
mso 0398 2l plail mas lade  plejen b s )9t
a_ (Shahid et al., 2011) ) Kea 5 (soupds 04
el Sigledige 9 Smiglsnsed SlrdS ()
ob=il By gy s Sl cesy
ABln jo IS g o cdale a5 a5 5l S
5 S S by cale g sl Gl (658 Al
G 9y ymaie S lgieds puaws oy las mals a iy
o= Ll s 3o kS 50 T e g G gyhao oLS
42 51935 o0 el 5 a8 Slag g LS e
SoS ilwyyer Sz ol 8l ay ailes o pad
S wile oy locodled jo wlgy ad Lol oS
Sl Jslee wib Laputis i 5 Lol sbe
318 e 0,8 Son slo ST cnlplo 098 pesly
Cde d aslh wils o pelies oSl o 4y s
el g el Sile (65,0 (dne yolis lade als
(Ashraf and Ahmad, 2000) ol oLS o

2 e dale lade p 6500 sl Py p 0
CLLE s 69 s agl38l L aS 0 somline S S 4y,

44

29,13 0LS (59, p (Ao ;0 Widged (515 ) Az aie;
(Gholamniaetal., 2021) l,Ken 5 M Jals sliss
5 5 039 B crge Y slos g (5,90 L sl ()l

Yo V0 5l les aolidl bools lias pols Gudss gl
OB 03938l dxddy ) g az Bl SUS (59 2 (wgembes 42 )3
gy azadle g azady, Sas o5 b SRl b o 5lam g
araiy, SES 05y AVl pol gy o sl (b
Vo los ;0 AN gV /AY lawgie b ol 4 azddls
9 MoV hwgto b iy lade (n 5pS 5 ogemndesr 420
(Y Jguz) s o wgmndas a2 0 VO slod j0 0 S F/VY
4,0 V0 gles jo axddle g azai,; SS9 LelS
cladl 1 olde olge JEul pae b olS a0
OhSes 5 guleggs Sl Gz a4 Hd Glopd
YL sl a5 cusls bl (Toyomasu et al., 1993)
&J.ﬂj Al (YU glgiome Jras lawg |, @)‘4.3‘}?
Sy dpl Slgime olo)) 8 b con a (g0
J.».f‘sa Sgdine |) @9)0
azadln 4 axdly ) Comd

G g Gial38l L ol lias .Sk Dluglie gl
@ azady) S35y Samd Ve Tro 4 i
Syg oLl jled aS (g gbay cudls Liol5dl wigy axadle
Fomm Yeeskee Fro w5 0568 (Go9d 2e)
- i sy lid | dzadle 4 azdiy ) S e Comd
PSS jgods ()5 i 4 (iSTy 50 olS alise gla
S ok olS Slsa slaplail o, Yeene S o5 Jos
Jamil et ) 5,5 0,13 o908 i il Cow aty, 0,
azals Jlea plail idu jol> adlle o (al., 2007
3 6ied pae Sl b cow g e 4 S5 S
g adyy &5y GRall g dise olS p0 (So SOl (05
Lacerdaetal.,) aias oo coud (5,95 5l (56 slasdes



O-YENNVE Ve o)las [t Jlo [0l 5y ligioss g pole

oa‘)‘st.i 9 LgoL:..a

10 7 YO
15 378
. o T
T~ o o0 —
3 @ 8 1 o Saoo<
4 £ ea8@g &55°
3 ] = === .u*’%*“l“’ a0 )0
= :
_%Df § DL)“"?""“‘J"" d.?)é Y’
o
v = B gl 4z 0 YO
v, B o .
(+) sals 25 50 100 200 400

Salinity (MM)Yse ohos peie 22,05) (5,5

2o eIl o CIE b 6y i 9 Lo S o mSleo dun Lo —Y STl
Figure 1. mean comparison of temperature and salinity stress interaction treatments on aerialsodiumconcentration

ol GRS o plibul LlaE jolie cble 5 ab, 5 SB
e ddy) 9 (2l el o e (590 STaS Wols
ot 2,15 S e 331 wiols ol Loy T eogs o
el il zlin iy, 5 2lsn il o podes il
(Zhengetal., 2021) l,Ken 5 S5l anlllas ;o pimen
o e & S 55 oo ol o e 0 YU
orlaitl bl Jled 4 jlade (p5eS 5 Vee e Voo
ks
apiny 5 slyh ol panliy CALE

plal )8 by CBle p (ate ST 690 sl lis b
) 6p s I b oS sty tls S5 il
pae) dall maw cwyp ol Ho al AllS el cdale
PR 5 53 05 s VIAY Lawgio b (595 00,18
gl (m 4z STl pplaidl ooz 4| ety ) el ol
o sire S )Ll Ll 51 Voo Lo YO s 5 55530
RS VP bagie b Yoo oo Frv mhaw 4 13 6558
oSils dmglie (¥ Jpz) il plaisl o e
g Lo ol ol lid Lo g (6,90 Jlaie 51 slales
" QLB Ay el jlade (LAl ST (6 9h
iy pely lade 5lLes g (6598 haw (I L a5 5920
0wl 5 (YL )ed ol 4S50 5 358 00 aulS
gk 4z 3 Ve 510 (lood mhaw )0 Ay penliy jlode
O cdale oyed s )l o (Y JSG) ol cvaline

A

Ay e Cdalé aS 6 abd 040 0 09938 Az als ) padw
oS 05 % S ke VPY lansie L wsls o s
5% 9 09903 Iy (al38l (6558 el l 1L s 5 jl0ie
@ e p Sk YOV bwgte b Voo oo ¥ro o
MLJ u&ls (Y Jj""') Cnal 0duw &? )‘J.CLA J.Slg).}
J36 4 JLail sl o 2 oot oS, e lgi oo
» st (Lacerda et al., 2005) asl  olewdl
Jle 5l ailg oo 58 ad) aliwg 4 prly Gl el
U5 E589 Hley o blS sleplal ponly clale pals
Luls oo, Jlbo o obls a5 cad (5,18 sl 6,8
A s me sloags jl o 5l G iz (s)ed S
009y Sy g oS Sosocawl cel a5 wls |,
0 9> 5l e e ( ok g )0 0gh 0 Lo
0,8des ;0 PLST oo oloul el 0y IS 5 oo slo
o =ty S ol )0 5 S gl Ay el
slaye55 wi> (Cabreraand Perdomo, 2003) a4
o Caz y0 g Jlb pf Ojson Ysene ()b g
5 ol auisSny (a8 abuly 4 jols Qlr ey
Sle oo oo plad olidl jlasl o slosgy by il
Alid Nejadian Bidabadi ) ), Kea 5 soblow Lol
G5t 5 ol Gyed 5 e 5l aslllas o (et al., 2018



OI-VENVE -V /p oz olos [ags Jlo [l jd Sliins 5 agle

ey lod g (5590 730 )y

(Zushi etal., 2009) 5,5 a>55 (59, » hbos ;o
Khaled and) =5 5 (Nemati et al., 2011) e,

pely Cdale g )eh 25 45 0l svsliw (Fawy, 2011
ol ol aslllas gl b guon a5 sls alS ) 5
SS9y axeS (53, p sladdllas o (Lolaei, 2012) Yo
S el slyie NACl S o ,Sadlal a5 5,5 Lo
@ als leg jo S Gjg 0,5 p S ke Y/ ‘)
s GralS Sa s 8 S e VEIR

ST demilty 10l e 5 438l ial3dl S Jslows (sl
olS Aty bawg Ol G am 0 Wsd se CuiS lagre
"0 0 el pate ©dz ol (g 50 9 99,5 (0 Sgae
e e jouw (53, y anlllas o (Ricardo, 2012) aub
lod ) Giel 25 lé 5o (LS slacdl o el
9 99 Foke s sbles 4 Cond gl 4z )3 YO
Hlas zmels wgande a>,0 YO 510 slos o o jlade
oLee 3 Iy axlas o (Jafari et al., 2021) ols
lop plail by slgie o YL (Zheng et al., 2021)

ubls polatst Voo deo Ve (598 mhaw 4y 4ty

= 67
S

- UO_
j; £ 3 1 Cae T —%%% %33— B o a0 10
w 5§21 EES ==L, Bl
18'0_ Du.;]“ l<4_~'>)¢\"-
3 (+) oals 50 100 200 400

3 ¥n olos i s f5)Salinity (MM)

Al by SIS (559 (A g Lod JiSod  (uSiloo dun Lo - T S
Figure 2. mean comparison of temperature and salinity stress interaction treatments on root potassium concentration

"o 55 ok e ilie ;5 Pl el S Jolss o908
P plalS 10 Bracy yaie G ol pewly 350
o o 5l (Giliwgen) anlaog:  slapailSe
Obaisle g 5 Ol > ¢ ol (S SN L e ol ulel
= b gusn (Shiro et al., 2002) s,ls udi utisp
Zang et al.,) |, Kep ¢ KI5 anlllas jo yol> Gudos
Al 58 o 4 el s 1 (5l e O jg0dy S S
el 4w S (2 505 (abes slajles (o

(sl plaid] Gugaadw a0 Vo slos 4 Slga plul
4,0 10) b sles (o 55536 Cod o YL a5 Jb o
A sdslie (U’“’M a0 \") }/b (_.;‘Lmb 9 (U“W
Cble e Jolo iy 4 paod S aS pl a4 azgi

£

s21g® I sy 41 o e S
@ o 3l 690 gl (RIPIL Gl addllae ol o
gy @lop plal pewly @ o Cod Yse Joe ¥0
Mohammad ) ) Kep 5 Sl deme cuils il
2 o IS (6,90 il adllas yo (Khani et al., 2012
olS 009 dw yo yolie & Jlul 5 Ol s o Sles
S fles 2 6y9h A5 S AS WS ealie S5 29l
slaplal 5o medS g e el polie cdile wils
Wioged bl o)l (rizmen Coul Jlogine a5 oo
sls il a5 2lom sloplal 5 1, s il (g5
2 miieke g peedS sl polie clile ol el Jy
R iy O Jlade (6598 YL polie ) ad lacdly

-JWfos)Lc&«cd\AScM u.:).i:b pawlagwl.:



OV E Vo ke o bos fngs Jlo [0 pe) s Sl 5 psle

oa‘)‘st.i 9 Lg.)L:..a

azady) Job (Sialyz S (0 SVl rizmen ghi o
wzallo wzalle (55 @zaiy, () azalle Jsb
5 azelS Job wzdlle Sz (59 dzads ) SAS ()
Bl Glgige b Cud ogrdis az )0 Ve ples jles
53 5 Syallsz lp b on oo joSde gl s
6355 g il b sl (s gl ol 2 4ol
A e S g Az Al i ¢ 2len il s jlade
g RIB L Grimres il 03538l alse plail penlsy
&l plail g adn ) el Hlade 5l Glojen & g0 (5555
Slado 31 lejen &hgods bos ol L piores ol alwlS
R 195 o0 e 00933 s Jlaie g dlS 0LS posly
S5 olS 50 G JoleS cewliab los 5 (598 (25 cuils

Wjss o 4,

Sloyud g LS
Sl3T oBiils (gt (6, Ken 3l allie ol 15705,

5 @l el maoer Shle ()5S g Conl paliy 4 paoes
a0 Ve slod Jleg a4 olsn plail pewly cdale o YL
DApS Cadlys HeSde jled cuily plais] egmdes
G9y 2 oS ;0w plaisl sgs 4], jsSde Coud
oy & o s Lo (aal3l 08 aseie Gl Kolid]
Jahanbakhshi et al., ) sls zly3l Slea alail jo 1,

(2014

G S 4
Satls s 5l 6,08 e (Rl L (om0 ol 5o
o5 Yseishes Fro gl a5 ek ol S Sl
maly) SS9 ez ddle Job azaty) Jsb jlade on 5
elaidl 09 1) azolS Job wazadle Sis (59 ez
by sl ezl p (5)5d oo oo Gl )5l
Soteie Yoa oo Voo VL zolaw )0 S5 5 Sialex 5
2 sbarls 5 Sl 85 am (e o
JBee ol (i3 blml Jdows j50 slaSE 0 S S

&lw

Alid Nejadian Bidabadi, A., Hassani, M. and Maleki. 2018. The effect of water content and salinity on soil
salinity and growth and concentration of spinach nutrients in pots. Iranian Soil and Water Research,
49(3): 641-651. (In Persian) (Journal)

Al-Khateeb, S.A. 2006. Effect of salinity and temperature on germination, growth and ion relations of
Panicum turgidum Forssk. Bioresource Technology, 97: 292-298. (Journal)

Anjani, K. 2012. Castor genetic resources: A primary gene pool for exploitation. Industrial Crops and
Products, 35: 1- 14. (Journal)

Ashraf, M. and Ahmad, A. 2000. Influence of sodium chloride on ion accumulation, yield components and
fiber characteristics in salt-tolerance and salt-sensitive lines of cotton. Field Crops Research, 66(2): 115-
127. (Journal)

Basra, S.M. 2005. Effect of storage on growth and yield of primed Canola seeds. International Journal of
Agriculture and Biology, 5: 117-120. (Journal)

Brady, N.C. and Weil, R.R. 2002. The Nature and Properties of Soils. 13 th Edition. Prentice Hall, USA.
pp. 935. (Book)

Bundig, C., Vu, T.H., Meise, P., Seddig, S. and Schum, A. 2016. Winkelmann variability in osmotic stress
tolerance of starch potato genotypes (Solanum tuberosum L.) as revealed by an in vitro screening Role
of proline, osmotic adjustment and drought response in pot trials. Journal of Agronomy and Crop
Science, 203: 206-218. (Journal)

Cabrera, R.1. and Perdomo, P. 2003. Reassessing the salinity tolerance of greenhouse roses under soilless
production conditions. Horticultural Science, 38: 533-536. (Journal)

Charfeddine, M., Charfeddine, S., Ghazala, |., Bouaziz, D. and Radhia Gargouri Bouzid, A. 20109.
Investigation of the response to salinity of transgenic potato plants overexpressing the transcription
factor StERF94. Journal of Biosciences, 44(141): 2-16. (Journal)


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=B%C3%BCndig%2C+C
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Vu%2C+T+H
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Meise%2C+P
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Seddig%2C+S
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Schum%2C+A
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;

OAI-YDINT - Viplezr oleds fots Jlo 11l 53 Sliios 5 psle oy o3 g (55 )*-’b &r

Dutta, T.K., Jana, M. Pahari. P.R. and Bhattachaya, T. 2006. The Effect of Temperature, pH, and Salt on
Amylase in Heliodiaptomus viduus (Gurney) (Crustacea: Copepoda: Calanoida). Turkish Journal of
Zoology, 30: 187-195. ) (Journal)

Ghasemi, A., Hamidi, H., Arves, J. and Masomi, A. 2014. Effects of salinity and temperature on
germination of Hyssop. Journal of Crops Improvement, 3(3): 155-169. (In Persian) (Journal)

Gholamnia A., Mosleh Arany, A., sodaeizadeh, H. Tarkesh Esfahani, S. and Ghasemi, S. 2021. The effects
of salinity and heat stress on some physiological and vegetative characteristics of peppermint (Mentha
piperita L.) at different time intervals. Iranian Journal of Plant Biology, 13 (2): 2021- 1-15. (Journal)

Grieve, C.M., Grattan, S.R. and Maas, E.V. 2012. Chapter 13 Plant Salt Tolerance. In ASCE Manual and
Reports on Engineering Practice No. 71 Agricultural Salinity Assessment and Management, 2nd ed.;
ASCE: Reston, VA, USA, 2012; pp. 405-459. (Book).

Guo, X., Zhou, G., Zhu, G. and Jiao, X. 2019. Effects of calcium on emergence and seedling growth of
castor bean under salinity stress. Current Science, 116: 2028-2035 (Journal)

Hashemi Nia, S.M., Nassiri Mahallati, M. and Keshavarzi, A. 2009. Determining the threshold salinity and
appropriate temperature, and their combined effects on germination of Cuminum cyminum. Iranian
Journal of Field Crops Research, 7(1): 303- 314. (In Persian) (Journal)

Izadi-Darbandi, E., Mohammadian, M., Yanegh, A. and Zarghani, H. 2012. The effects of temperature and
salinity on germination and seedling growth characteristics of sesame (Sesamum indicum) landraces.
Iranian Journal of Field Crops Research, 10(26): 335-345. (In Persian) (Journal)

Jafari, F., Panahandeh, J., Motallebi Azar, A.R. and Torabi Giglou, M . 2021. The Effect of Osmotic and
Temperature Stresses on the Some Physiological Traits and Nutrients Uptake in Different Potato
Genotypes during in vitro culture. Plant Process and Function, 8(33): 229- 247. (In Persian) (Journal)

Jahanbakhshi, Z., Modhej, A .and Alavi fazel, M. 2014. Effects of Heat and Salinity Stress on Seed
Germination and Seedling Growth ratio sodium to potassium of Sunflower Genotypes. 13 th National
and 3rd International Iranian Crop Science Congress, August 24-26, 2014, seed and plant improvement
institute Karaj. (Conference)

Jami Al-hmadi, M. and Kafi, M. 2007. Cardinal temperatures for germination of Kochia scoparia L. Journal
of Arid Environments, 68:308 -314. (Journal)

Jamil, M., Rehman, S. Lee, KJ. Kim, M. and Redmann, E.S. 2007. Salinity Reduced growth Ps2
Photochemistry and chlorophyll content in radish. Journal of Agricultural Science, 64(2): 111-118.
(Journal)

Khaled, H. and Fawy, H.A. 2011. Effect of different levels of humic acids on the nutrient content, plant
growth, and soil properties under conditions of salinity. Soil and Water Research, 6: 21-29. (Journal).

Khan, M.A., Gul, B. and Weber, D.J. 2002. Seed germination in relation to salinity and temperature in
Sarcobatus vermiculatus. Biologia Plantarum, 45: 133-135. (Journal)

Lacerda, C.F., Cambraia, J., Oliva, M.A. and Ruiz, H.A. 2005. Changes in growth and in solute
concentrations in sorghum leaves and roots during salt stress recover. Environmental and Experimental
Botany, 5469-76. (Journal)

Lacerda, C.F.D., Cambraia, J., Oliva, M.A., Ruiz, H.A. and Prisco, J.T. 2003. Solute accumulation and
distribution during shoot and leaf development in two sorghum genotypes under salt stress.
Environmental and Experimental Botany, 49: 107-120. (Journal)

Lima, G.S.D., Nobre, R.G., Gheyri, H.R., Soares, L.A.D.A., Azevedo, C.A.V.D. and Lima, V.L.A.D. 2018.
Salinity and cationic nature of irrigation water on castor bean cultivations. Revista
Brasileira de Engenharia Agricola e Ambiental — Agriambi, 22: 267-272. (Journal)

Lolaei, A. 2012. Effect of calcium chloride on growth and yield of tomato under sodium chloride stress.
Journal of Ornamental and Horticultural Plants, 2(3): 155-160. (Journal).

Majde Nasiri, B. 2013. Investigation of the effect of different salinity levels on castor germination, the first
regional conference on medicinal plants in the north of the country, Gorgan. (Conference)

Majdenasiri, B. 2013. The effect of different salinity levels on castor germination, the first regional
conference on medicinal plants in the north of the country, 11 May Gorgan, Iran.pp 211. (Conference)

\A


https://jci.ut.ac.ir/?_action=article&au=152821&_au=Ali+Akbar++Ghasemi&lang=en
https://jci.ut.ac.ir/?_action=article&au=152820&_au=Hassan++Hamidi&lang=en
https://jci.ut.ac.ir/?_action=article&au=152822&_au=Jaber++Arves&lang=en
https://jci.ut.ac.ir/?_action=article&au=152823&_au=Ali++Masomi&lang=en
https://jci.ut.ac.ir/article_36393.html#aff4
https://jcesc.um.ac.ir/?_action=article&au=23585&_au=E++Izadi-Darbandi&lang=en
https://jcesc.um.ac.ir/?_action=article&au=86026&_au=M++Mohammadian&lang=en
https://jcesc.um.ac.ir/?_action=article&au=29802&_au=A++Yanegh&lang=en
https://jcesc.um.ac.ir/?_action=article&au=27938&_au=H++Zarghani&lang=en
https://jcesc.um.ac.ir/article_35510_016fcadb147dc994f9cb4836592a648f.pdf?lang=en
https://jcesc.um.ac.ir/article_35510_016fcadb147dc994f9cb4836592a648f.pdf?lang=en

OV F Vo oz oot fogs Jlo [l sy i 5 ol osliissi 5 s3keo

Mamedi, A., Tavakkol Afshari, R. Sepahvand, A.A. and Oweyse, M . 2016. evaluation of various
temperatures on Quinoa plant seeds under salinity stress. Iranian Journal of Filed Crop Science, 46(9):
583-589. (In Persian) (Journal)

McDonald, M.B. 1999. Seed deterioration. Physiology, repair and assessment. Seed
Science and Technology, 27: 177- 237. (Journal).

Metzger, J.0. and Bornscheuer, U. 2006. Lipids as renewable resources: current state of chemical and
biotechnological conversion and diversification. Applied Microbiology and Biotechnology, 71: 13-22.
(Journal)

Mohammad Khani, A., Atar, R.F., Salehi, H. and Hoshmand, S. 2012. Effect of sodium chloride salinity
stress on uptake and transport of some elements in three castor masses of castor (Ricinus communis L.).
Iranian Journal of Water Research, 7(12): 99-109. (Journal).

Mohammadi, Z., Motallebi Azar, A., Zaare-Nahandi, F., Tarinejad, A. and Gohari, G. 2019. Effect of
sodium nitroprusside on growth, physiological and biochemical characters of Solanum tuberosum cv.
Agria under salinity stress on in vitro condition. Journal of plant production research, 26(1): 155-167.
(In Persian) (Journal)

Mousavi, M., Sadeghi Behnoori, A., Pasban Islam, B. and Mohammadi, H. 2015. Effects of sulfur, nitrogen
and phosphorus spraying on yield and yield components of castor in water deficit conditions. Journal of
Plant Ecophysiology, 9(2): 323- 336. (In Persian) (Journal)

Nabizadeh, M.R. 2002. The effect of salinity on growth and yield of cumin. M.A. Thesis. Mashhad
Ferdowsi University. Mashhad. (In Persian)(Thesis)

Nemati, I., Moradi, F., Gholizadeh, S., Esmaeili, M.A. and Bihamta, M. R. 2011. The effect of salinity
stress on ions and soluble sugars distribution in leaves, leaf sheaths, and roots of rice (Oryza sativa L.)
seedlings. Plant, Soil and Environment, 57: 26-33. (Journal)

Parihar, P., Singh, S., Singh, R., Pratap Singh, V. and Mohan Prasad, S. 2015. Effect of salinity stress on
plants and its tolerance strategies: A review. Environmental Science and Pollution Research,
22(6):4056-4075. (Journal)

Rezai Jafarabad, S. Nabavi Kalat, S.M. and Sadrabadi Haghighi, R. 2013. Study of cardinal germination
temperatures of Castor Ricinus Communis L under salinity stress, Third National Conference on
Medicinal Plants, 15 November, Amol, iran. Pp114. (Conference)

Ricardo, A. 2012. Effects of drought on nutrient uptake and assimilation in vegetable crops. In: Plant
responses to drought stress (eds. Raphael, Y., Cardarelli, M., Schwarz, D., Franken, P. and Colla, G.)
Pp. 171-195. Springer Berlin Heidelberg. (Book)

S4, F.V.D.S., Paiva, E.P.D., Mesquita, E.F.D., Bertino, A.M.P., Barbosa, M.A. and Souto, L.S. 2016.
Tolerance of castor bean cultivars under salt stress. Revista Brasileira de Engenharia Agricola e
Ambiental — Agriambi. 20, 557-563. (Journal)

Safarnejad, A., Colin, H.A., Bruce, K.D. and McNeily, T. 1996. Characterization of alfalfa following in
vitro selection for salt tolerance. Euphytica, 92: 55-61.20. (Journal)

Shiro, M., Katsuya,Y., Michio, K., Mitsutaka, T. and Hiroshi, M. 2002. Relationship between the
distribution of Na and the damages caused by salinity in the leaves of rice seedling grown under a saline
condition. Plant Production. Crop Science, 5: 269-274. (Journal)

Smith, S.E. and Dobrenz, A.K. 1987. Seed age and salt tolerance at germination in alfalfa: Crop Science,
27:1053- 1058. (Journal)

Toyomasu, T., Tsuji, H., Yamane, H., Nakayama, M., Yamaguchi, I., Murofushi, N., Takahashi, N. and
Inoue, Y. 1993. Light effects on endogenous levels of gibberellins in photoblastic lettuce seeds.
Journal of Plant Growth Regulation, 12: 85-90. (Journal)

Ungar, I.A. 1995. Seed germination and seed-bank ecology of halophytes. P599-628, In: Kigel, J. and
Galili, G. (eds), Seed development and germination, New York, Marcel and Dekker. (Book)

Xirong, O., Voorthuysen, T.V., Toorop, P.E. and Henkw, M.H. 2002. Seed vigor, aging and osmopriming
affect anion and sugar leakage during imbibitions of maize (Zea mays L.) caryopses. International
Journal of Plant Sciences, 163(1): 107-112. (Journal)

\Al


javascript:;
javascript:;
javascript:;
javascript:;
javascript:;

OAI-YDINT - Viplezr oleds fots Jlo 11l 53 Sliios 5 psle oy o3 g (55 )*-’b &r

Zheng, J., Suhono, G.B.F., Li, Y., Jiang, M.Y., Chen, Y. and Siddique, K.H.M. 2021. Salt-Tolerance in
Castor Bean (Ricinus communis L.) Is Associated with Thicker Roots and Better Tissue K +/Na+
Distribution. Agriculture, 11: 821-839. (Journal)

Zhou, G., Ma, B.L., Li, J., Feng, C., Lu, J. and Qin, P. 2010. Determining salinity threshold level for castor
bean emergence and stand establishment. Crop Science, 50: 2030-2036. (Journal)

Zushi, K., Matsuzoe, N. and Kitano, M. 2009. Developmental and tissue-specific changes in oxidative
parameters and antioxidant systems in tomato fruits grown under salt stress. Scientia Horticulturae,
122:362-368. (Journal)

Yy



Effect of salinityand.................cuee..... Iranian Journal of Seed Science and Research, Vol. 9, No. 4, 2023 (59-74)

Effect of salinity and temperature on germination and seedling growth indices and
ionic relations in castor(Ricinus communis L.)

Roya Sayadi'*, Ismail Nabizadeh?

Received: September 27, 2022 Accepted: October 24, 2022

Abstract

To evaluate the effect of salinity and temperature on germination, seedling growth, and ionic relations
in Castor a factorial experiment in a completely randomized design with four replications was conducted.
Treatments consisted of salinity (zero, 25, 50, 100, 200, and 400 mM NacCl) and four temperature levels
were 15, 20, 25, and 30 degrees Celsius respectively. In this study, germination percentage, germination
rate, average germination time, root and shoot length, root and shoot dry weight, root to shoot weight ratio,
shoot and root sodium, shoot and root potassium and the ratio of sodium to potassium was measured. By
the increasing salinity levels, all germination indices decreased but salinity increased Root to shoot ratio
and Germination time. Results showed that 20 °c had the highest germination rate, root length, shoot length,
root fresh weight, shoot fresh weight, shoot dry weight, root, shoot dry weight, plant height Compared with
other treatments. In this study, with increasing salinity level, the amount of shoot sodium, root sodium, and
the ratio of sodium to potassium was increased. Also, the amount of potassium in roots and shoots decreased
simultaneously. The temperature of 20 ° C had the lowest shoot and root mean germination time allocated
shoot to root ratio and mean germination times. With increasing levels of salinity, the sodium content of
shoot, root sodium, and sodium to potassium ratio was increased. Also, amount of potassium in roots and
shoots increased by Increasing salinity levels, With increasing temperature amount of potassium reduced
and sodium was increased
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