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Figure 7. Mean comparison effect priming and salinity stress on chlorophyll a

claw GIB L cdl alS Vaedee Yoo i
5 by Olis ghe g0 Syg RS
2lpe S5 B8 Glime Pl b Selngyoen
VeIP) 5elee b Sianl gy lod a5 (5 9bay ial
PP Gyl Yge deo A0 25 10 (05 5 p )5 e
» ﬁ)f‘sl.w ) Silewdle ool oﬁ)lf.oy Ql}fc
G 30 (pS g )5 e VIFY) Sivasly poe 5 (o5
Ol (2P 9 (i ke Sl cud fay Yeo Lo Vet

(oA JS5) siten S Jido)lS

lacsl

59 b Judg 5 glgixe
bl Sy 6y0d 25y Smly ol S
Jedo,lS o b Ldg 15 elyime  (g)9d i 5 Siraly
S0 slajled o o (Y Jgaz) ab b gxe S
@ bgrye B Jds)lS lyime (e 0t caalllas
£ 2 S VITA (Sl b Siasl g youn Lo
b ds k5 slgime (npnS 05 Vsodeo U0 25 50
Al oanlie wald xhw o VYo o Yoo i g
5 d9l5 Ol o9 A5 Gl L (@A S)



(FAY=FN NVE e+ fog oo [pii o [l )y ligios 5 asle

oo 5 S

=
N

=
o

Mg/g FW) b J.35,15 (slszme
Chlorophyll b content (mg/g FW)
(2]

Control

Hydro-priming

E0 B30mM B60mM B90mM ®120 MM 0O200 mM

KNO3 SA

E0 ®B30mM ®@B60mM ®B90mM ®K120mM 0200 mM

= =
(o)) © o )

(MGG FW) Js' Jd5,I5 slyiome
D

Total chlorophyll content (mg/g FW)

N

o

Control

Hydro-priming

IS JedalS (0) D Judg s () 51 (39 i 3 Sommsl g 51 (sl crRilno dunsy Lo A S
Figure 8. Mean comparison effect priming and salinity stress on: (a) chlorophyll b (b) total chlorophyll

eles dnlie gl 4 azgi LAY Jguz) 09 o sixe
Tobw 0 Sp 8L Gdsn Glgise e
Slyome (npS ol edalie 5 05 2 pS ke
Szl gy 005 9 (5,98 5 pas )0 55 pdgp
pas ;0 el Cawsty 05 a5 Lo Y ke b
olas alie 6,8, Siualp o)l don (5 90 S
@ SV U VNGO BTG CUONY JUPIR Ur S PUL IR
GBIl g n Gl yo bz BB Ll Sl
Sl Hlesd (6y9h GBS pae 0 g cbly (geh S
5039 PN 2 pS e 0 Sl b Sl

O JS8) b esaline sy (liee (25 e

G5 g Siresl gy

.Y

Sigid 9,15 (lgixo
2 lapl Sy Bl ged (Sily @l b
(Y Jgaz) ol las (sl gime 58l wysss IS (slsime
S 05 e el 6)9 Rl b ases)lS ol
besd 5 eSS WSS Gl (RS 9 F
ol b Yoo Lo 7o
G5 50 ey Sl s 5 ()5 e )5 e P01TR)
A osmlis (a5 5 a8 e AIYA) Vg oo Yoo
bolal 5o el Sl 5 Smalngynen slojles

N ti»-a-a-i‘)"ﬁ)m

55 8L Rl aSsg )5 Glime (5598 A Sl
(1 JS8) wisle lis mals aels!
o9 n lgioe

28l il S g n slgiome (6ye8 LIBIL
oy T hlie 51 5 (5598 « Sl il)ly 4528 ls



(YAY=XN N pgas 05las [piin Jlo /)l 53 Slidions g pole vt Sl Sl o

20 EO ®30mM ®@60mM B90mM m120mM 0200 mM

a
60 . b

50
40
30

20

MY/g FW) 63555 slgimo
Carotenoid content (mg/g FW)

10
o U N

Control Hydro-priming KNO3 SA

S g 9y glgime (5 ygh A 9 STl T Gl aRilae o o - S
Figure 9. Mean comparison effect priming and salinity stress on carotenoid content

5 m0 ®@®30mMM @E60mM ®90mM ®120mM B200 mM
a
< 45
=
g2 4
= o
9% 35
S E
73 = 3 C
—~ [«5] — -]
2o d
> £ 15 e
ES hk o &)
a 1 Lo JK o
0.5 0
O -
Control Hydro-priming KNO3
Oy leime (59 T 9 Soaey] 5 (Sl pRilne Lo — Ve S
Figure 10. Mean comparison effect primingand salinity stress on proline content
Slyme Gl el yn 255 (PO.0D) il gl (slgicmo
A 483 gl ol S Sy prilangi] SiSen p Sl g (690 Sl @S cwyp b
s plias g ylssime il liwgil slgime Lo
8 B0 ®30mM ®60mM B90mM [120mM 0200 mM
a
27
15 - : :
KR 6 —
=5
45
¥ E 4
S 8
o = 3
22,
E g
1
<
0

Control Hydro-priming

Crilomgiil sl (639 (i 9 Siomonpy 31 (GU Sl oy Uito 1) JSL0
Figure 11. Mean comparison effect primingand salinity stress on anthocyanin content

Yoy



(FAY=FN NVE e+ fog oo [pii o [l )y ligios 5 asle

oo 5 S

o sae oy O Jlixl mlhaw 0 S Jelxe slaaisd
Glyze Gl cel o)l i (Y Jguz) ol
Seloddlos senl Jlosd G cnl 5o 0D Jslre sloaid
e TIVO Sl b Vgo oo Voo (g5 25 )0
ke FI20 ko b vl s 9 5 039 05 2 p)S
OO LIS b fan S pas 50 5 i py5 p eSS
(eSilee dunlie S &y az gl b oy Hladie (565 5
DS L Gapd S el Gl wals LS o
Tob ol azlye Jolxe lanid (liee jo Sl yss
21y GR35 e ey Sl 5 Sl ol
Ol st a5 Rl o el slaaid (glgime
L Yoo koo VYo 25 U Sl gy 0,5 Ladsls
5 9 <l Rl 5 el slaaid Glie (25 Rl

QO ) cals Sz yalS Vg Lo Voo

uv.a.}

|0 #30 mM

w
o

N
ol

N
o

=
(¢;]

——————————

Mglg FW) Jsle sloois
Soluble sugars (mg/ g FW)
=
«

ol

Control

o

Hydro-priming

860 mM

Sopd G5 50 Sl pgiane Jles e opl o
F 09 eSS RSk FIFY (oSl b Yoo Lo Ve
- VIA S0k b SClwcdl ol g vl jled
RAGRe Gl Say S pae 0 5 59005 S
‘¢J¢§3L?a dﬂﬂiLi‘ EEitJ LY d;?js L 'JJ°5% )‘JJLQ g)ﬂ)sﬁ;; 9
G Lyl C}‘d«.} L,..Jljsl L S_....o.;l).‘ pas Sles o
mo2 ol sadlice filiwgil e j0 Sl o 5eS
Gl g el Ol A Swly pebe i
OBl cage Gph S Gl bS]l
Yoo i ,0 a5 Gl wind ybwgs] slge
£S5 e OIAD 4 01D 1Sk shhlo o Fan Vg Lo
(V) JSC8) wiagy bl slgiome 5 (359 05 2
ng:u 6[.9».‘»5 6‘9.7.‘&0

slyles a5 ol las Gubyly aes mls

Slyze bl piSmay Sl 688 «Spealn
890 mM 8120 mM 8200 mM

b

F
e
i
14

T
P,

i

£

'I?"
-
TR

b

{3

F
b
14

i
i

T
b2

i

i

L

i

T
i

i

ik

i

F
£

b

BB R R
SRR
SR

S

ket
£
bt

i

Jolomo (Laid laixo ()9 i g Souosl g 51 (S (S lao du o - VY STl
Figure 12. Mean comparison effect priming and salinity stress on soluble sugars content

Wi )3 W8S 18 (5, 5SS )l
Ny a9 ol Dd o 3l el Wi oo )9
Rajabi Dehnavi et ) aas )13 50 cou |, Sl
SlsFpe 5 pheeh ool sleasdl L o5 (@l 2021
2 peely Sl s Semlngyaee ok b
Wdgr g 43> pg)ld olS ek (Sl G5
A 5w Slapm @i SRl e 6598 8
slowl s ogdle apygy ol ojlail 51 i Cds a5 04l o
e pole plo puadgln ;o PLS v (Congons
5 i O3 Sy 4 ol oo aloz o] 51 a5 055 e 5
ST crge a5 0,5 o)Ll SIS LIS (g g el

Y-f

Co 483 gl oS adllas 350 Slas gy 5

(Siler Ly 5 20y (g5 g Sl o)l
o 8l o amelS a sk s i ele
el (lidone s )5 oy 2alS 5 wss S )13 (600
2 bl e se dae o O il a5 ais S
@l Jeily o598 i gl Hd el g Ol Ol
Sl Qde gals b aws oo ymals |y Ol Qi ass jo
Salyz woys sl g als (Sialsr Cobl s alwga
sk (Khammari et al., 2007) ogi o arwls
o (Si8lgr o) wile Sials Slie lagh
sbas psS )0 (Siailex Oloy Do (ke 9 (Sialsx



(YAF=FN NV F e pgs o lod i Jlo [0y ) jd Sliios o pole

o Sl S oy

Gl e 59y Sianl s yae (Abdoli, 2020)
5 aplS Jsb (Sl S glamyl ool
s Gl @l 0w See b a3l
M Smly Glaea Sislpg o a5 ob esalie
@zl Job osd Gl sl Shs » suie
SIS 6yph S Cod ady azalS SAS 5 5o
Ladan ) e.alpl g poie oY Gudm pl mlo b sllas
s,y b (Moghadam  and Ebrahimi, 2020
Silybum ) Juw,le og)ls olS 5y, » 04
slasls YL aSws, S 5,55 (marianum
22 yd (il Saepun Sialex woys Jald) (Sailse
2% Simalp sled 50 G a5 (b azalS
ol Cwddy (g )y5b g bl

ool (Jafari et al., 2018) Ko § (5,00
il e S Ol s lgime alS a5 wols
Sl iz ol s a gl | )sd G5 as
LSy & s of Jasl o1 Jlises 5 basy, lawy
Javadipoure etal., ) .|, Ken 5,5 (g0lg> ol bL3)|
Sl o g o g (alS S5 s 55 (2011
I ol ade g aisls B)I5 1) p9d (i 51 50 Sy
Oabogase Az ye uilwdys Jlad i8 s
Sy jals wlaly Joko glp Sl g ws
o oilesl ol @l )0 yed 8 e O o
oS jiwgid slapll o palS boad osslis
Sl jed bame jo 3wgid (e GalS g (LS )
Rahimi et al., ) ol o 2als ol5 iz oobe
Jebs IS b8 Js lS lies r ite I (5,95 (2011
G2l i IS I LSBT ages S s S
Gogd M5 e & S 1) 03958 5 L89,lS (e
by o Ll o Semlngyuee cls (o 59
@ Camd GF G 55,5 5 oS sl 58
Olyee 205 s 05 0,55 5 (s)lerd zobaw 500
Ol e Gl s i il e g ks
a5 P 555 bl colo 265 L lao S,
Al sres GloalaSs, e Jstee slap sl
g &S ea i,l;5 (Davoudi Fard et al., 2012)
A gl ez g0 ;0 8 Jdg) 5 lade alS o
@ olgee |y odep aezs (Sarani et al., 2013)
Ol 5l ke 5o sk o 58 (ol Jolas Lai>

ol ol 0gd oo Sl g ey (2188 jolie Qi 5o
"t 5 LB e ;5B oL Syjglsn b slaan] S
sl el ple g Siailer doys alS Coge wilgs
5l eolazsl L (Dadkhah, 2010) o4 olS (gous,
Si¥lsz 2 i A sgm Sl lgies s Srelny
W3 oo Kol sl o Jlasl Yool o5 ade 3
0dlo >3 Slge JUl 5 i ali8l o (050> U
5 w08 Gl ol ek o5 985 olis, 4 s o
wzalS Job aile) Sialez Slao o] e oS
5 (a3alS (39 9 aelS a2ls (Gialsr aSlo
alax> 5l calizes sclusol Lyl s cod wlgs oo azals
Hussain et al. ) oise ogup |y o,y «g9d i
5 Syl a8 Gl3Hl Ghgyb 655 a5l ol 51 (2016
Sl Gk 5l Geizer 5 ol wde Jlell ax o
oS | Giler S g mas pozmes lagg (oo
o a5 azadls Job 2alS was )3 il
ez s ol adsl Qi Ce g s e a5 @ ol
2 oy Saew g 05 el laenily Ghe 56
Safarnejad and ) ols cors olardgn slool s
6‘)‘3 oé).ié )Lim\) S 6)‘;\:’ &w‘f (Ham|d|, 2008
b Sglie coled Jows b amalS s, 6,105,506
Ol S psbar g ada; Hseb 5 LS (Gialsz
ol sl(Mohammad et al., 2010) ¢l oLS & Shoe
Orze® 5 olS gg A diey okS WD) 6y, s
Getod 5o el Sglae 4eT S alize slacuds)
WI pmyp 403 gl olS ab) adgl ol ol
B olS ol o,Sles g aiiiwd Jool (o ycanlio axals
Alietal.,) s)ls S azals Slasie 4 ol o>
6L®)LA...> FLERWAPR V- R0 PR L @L».: o (2020
@Wblo Jobo o) Jsb p «s)9d 9 oy il
SAS (59 sy Sl 09 aBles (359 dda;y 09
d;yl.v S).’C.‘a.msuj‘j).’c‘a.mujf Sloss a8l
, (Rezaei et al., 2019) cosls o e ,5b b,
a8 ol ol mls wd plxl b5 LS (g5, a5 (slaslllas
5 lsn it Jsb e ap IS Ko el yl3al
Sl pobar (plop s SAS g 5 s )3
s mls &b (Moradi et al., 2019) csl  zals



FAYYY N F e /g ol o Jlus /) e ol 5 pole Sl G

— b sladale o ClS 5 cpl ol oS pucdgilie Weisany et ) sl cas YU (5,55 zokaw ;o ambod,
me ] Gl g pogei Jlad b cilansT T Sy @50 Lilre slaeeS 5 poxd 5 3w b Jsko (@l 2012
ol Jel Jlb glaaiss clapnsl sl o SeolisS g Sowsils (698 A5 4 Gelgn e el
ol Candg dsne 4 e 5 03,5 gl | sl o 5 S8 sbasSse oS 5 onl aed oo Ealy
= L a5 (Dehghan et al., 2018) s 5 o (5 5 aws o il Jsbe (greml il a5 siiin
iy cillas s iolesl oyl S5l odem Lliél (Celik and Atak, 2012)

il 4508 Az g iz Ol ) mie 0I5 lade

&S A JU8 (e 9IS (598 A5 cod SLligls e o

w5, ol S3ailsm sl asll das 1 (5,58 i oo IS sl o Gl g i g e
15 o ek Siaarly b Ll el e Lol ass S5 g0 el ol eaiiS i o) S, g
el LB sbay 55 ges oYL cleakl Ol sd ol L (Dehghan et al., 2018)
s b oSl gyeh B slasaly Ui g a8l Gl 51 e gl oS 50 gy
SVl a5 50 Slis St 5 Seylysyied 95 Fo p oeiejewd WYl 50 s ol (5
15 Siteasly o 58 51 Srgayl g youd culs 1 55k ssalio wals Jla 5o ol (nipS 5 Smaln 2p)8
Syt 5> 685 YU skaw 45 S 5 ed i il Casddy i b a5 (Azadbakht et al., 2020) a5 5
@9)ls ok (S g b Slio (Sl sla Sy GrS e als sidbe s sk cal ) el
o)y S (538le, Gl 4 axgi b ogy a8 >  dolore gloasd Slglie B pae Wlgs oo Sl
asmed ol 5 ol be)Sal, s se 5iS plaw 4 a8 ol Jbb saz sl lo)lisle 65 USS ol
Gy s s oS Ll 5 Sailsz ek Siaslys lales 5 ) S0z oomnilSe plsiear 55
Sy 54 mwy o o AL 5 olKiulejl Laylps 5 1, Pl el cage g olS S n dsn @ A
o a0 ol p0 (golaml Coie mll Gygo 0 (Jafari et al., 2018) sgi 0 (5)9d (b (2,55
3,5 Sl 2 &S s 5l glacgenl 1 Joowe slaaid

Bl Jelge (lgieay 5 4l oz (6590 (25 Lyl

1948 o S Aghasi Yazdi et al., ) oS o Joe LS o

0aS2ils Ly (5,slid olEisles] Jstume 5l akewginay Sewl bl 5o JS Jolre slaaid o5 (2011

80,5 oo (Sl g Sis wall olBiils (65,5liS pole Sl Dygon 85 oS Iy e Sl
o> oly oo (Dehghan et al., 2018) <ol zl38l

poelilBe B Sl ol a5 Cé 8 asms

&l

Abdoli, M. 2020. Effect of aging of seed and hydro-priming on germination characteristics and
activity of some antioxidant enzymes of hybrid corn (Zea mays L.). Iranian Journal of Seed
Science and Research, 7(2): 147-159. (In Persian)(Journal)

Aghasi Yazdi, N., Abbaspour, H. and Mahmoudzadeh, H. 2011. Investigation of the effect of salinity
stress on germination and some physiological characteristics of marigold (Calendulaofficinalis).
Master Thesis, Plant Science Biology, 112 p. (In Persian)(Journal)

Ali, AY.A., lbrahim, M.E.H., Zhou, G., Nimir, N.E.A., Jiao, X., Zhu, G., Elsiddig, A.M.I., Suliman,
M.S.E., Elradi, S.B.M. and Yue, W. 2020. Exogenous jasmonic acid and humic acid increased
salinity tolerance of sorghum. Agronomy Journal, 112: 871-884. (Journal)

Arnon, D.l. 1949. Copper enzymes in isolated chloroplasts. Poly phenol oxidase in Beta vulgaris.
Plant Physiology, 24(1):1 -150. (Journal)

Y5



VA=YV ONE e fpga ojlods [t Jlo /ol jd Slidos 5 pole RSTRS SUPI TS ppevIge

Ashraf, M. and Foolad, M.R. 2005. Pre sowing seed treatment-Ashotgun approach to improve
germination, plant growth, and crop yield under saline and non-saline conditions. Advances in
Agronomy, 88: 223- 265. (Journal)

Azadbakht, F., Amini Dehaghi, M. Ahmadi, K. and Alipour Gravand, S. 2020. Effect of organic acids
and salt stress on germination of seed and physiological properties of (Echinacea Purpurea L.).
Iranian Journal of Seed Science and Research, 7(1): 27-40. (In Persian)(Journal)

Bates, L.S., Waldern, R.P. and Teave, I.D. 1973. Rapid determination of free proline for water stress
studies. Plant and Soil, 39: 205-207. (Journal)

Celik, O. and Atak, C. 2012. The effect of salt stress on antioxidative enzymes and proline content of
two Turkish tobacco varieties. Turkish Journal of Biology, 36(3): 339-356. (Journal)

Chauhan, B.S. and Johnson, D.E. 2009. Seed germination ecology of Portulaca oleracea L. an
important weed of rice and upland crops. Annals of Applied Biology, 155(1): 61-69. (Journal)

Dadkhah, A. 2010. Salinity effect on germination and seedling growth of four medicinal plants.
Iranian Journal of Medicinal and Aromatic Plants, 26(3):358-361. (Journal)

Davoudi Fard, M., Habibi, D. and Davoudifard, F. 2012. Effect of salinity stress on cytoplasmic
membrane stability, chlorophyll content and yield components in wheat, inoculated with Growth
Stimulating Bacteria and Humic Acid. Journal of Agronomy and Plant Breeding, 8(2): 86-71. (In
Persian)(Journal)

Dehghan, Z., Movahhedi Dehnavi, M., Balouchi, H. and Salihi, A. 2018. Effect of salicylic acid on
some physiological characteristics of common purslane (Portulacaoleracea L.) under NaCl stress.
Journal Plant Process and Function, 7(23): 97-110. (In Persian)(Journal)

El-Hamamsy, S.M.A. and Behairy, R.T. 2015. Effect of Salinity Stress on Seedling Vigor and
Biochemical Characters of Egyptian Barley Landraces (Hordeumvulgare L.). Middle East Journal
of Applied Science, 5: 786-96. (Journal)

Faroog, M., Basra, S.M.A., Warraich, E.A. and Khaligq, A. 2006. Optimization of hydro-priming
techniques for rice seed invigoration. Seed Science and Technology, 34: 529-534. (Journal)

Gu, Z., Chen, D., Han, Y., Chen, Z. and Gu, F. 2008. Optimization of carotenoids extraction from
Rhodobactersphaeroides. Learning With Technologies, 41: 1082-1088. (Journal)

Hozayn, M., EL-Mahdy, A.A. and Zalama, M.T. 2018. Magneto-priming for improving germination,
seedling attributes and field performance of barley (Hordeumvulgare L.) under salinity stress.
Middle East Journal of Agriculture Research, 7: 1006-22. (Journal)

Hussain, S., Khan, F., Cao, W., Wu, L. and Geng, M. 2016. Seed priming alters the production and
detoxification of reactive oxygen intermediates in rice seedlings grown under sub-optimal
temperature and nutrient supply. Frontiers in Plant Science, 7: 439. (Journal)

International Seed Testing Association (ISTA), 2010. International Rules for Seed Testing,
Bassersdorf, Switzerland. (Handbook)

Jafari, L., Yadavi, A., Movahedi Dehnavi, M., Balouchi, H. and Maghsoudi, E. 2018. The effect of
ascorbic acid and salicylic acid on some physiological characteristics of safflower under salinity
stress. Plant Production Technology, 18(2): 69-82. (In Persian)(Journal)

Jafarian, E., Yadegari, M. and Irani Pour, R. 2019. The effect of seed priming of Purslane (Portulaca
oleracea L.) with salicylate under chromium and lead contamination. Journal of Iranian Plant
Ecophysiological Research, 14(53):74-89. (In Persian)(Journal)

Javadipour, Z., Movahhedi Dehnavi, M. and Balouchi, H.R. 2011. Evaluation of photosynthesis
parameters, chlorophyll content and fluorescence of safflower cultivars under saline condition.
Journal Crop Production, 6(2):35-56. (In Persian)(Journal)

Karbalaece Gholizadeh, Sh., Mirmahmoodi, T. and Khalili Aghdam, N. 2014. Theeffect of
Hyropriming and priming withsalicylic acid on antioxidant activity andgermination in Cannabis
sativa L. Journal of Research in Crop Science, 24: 65-78. (In Persian)(Journal)

Khanahmadi, M., Naghdi Badi, H., Akhondzadeh, S., Khalighi-Sigaroodi, F., Mehrafarin, A.,
Shahriari, S. and Hajiaghaee, R. 2013. A review on medicinal plant of Glycyrrhiza glabra L.
Journal of Medicinal Plants, 2(46): 1-12. (In Persian)(Journal)

Ladan Moghadam, A. and Ebrahimi, E. 2020. The effect of Humic acid, Vermicompost and
Mycorrhizal fungus on the characteristics of Silybum marianum medicinal plant influenced by
salinity stress. Iranian Journal of Seed Science and Research, 7(1): 93-102. (In Persian)(Journal)



(FAYYY N e e pgs oylas et Jo /o), Sliios 5 psle OlSas § i

Levitt, J. 1980. Response of Plants to Eenvironmental Stresses: Water, Radiation, Salt and other
Stresses. Collegiate Press, New Yourk. pp: 187-211. (Book)

Mohammad, S., Nemati, A., Amanpour-Balaneji, B. and Gholipouri, A. 2010. Influence of different
priming materials on germination and seedling establishment of milk thistle (Silybummarianum)
under Salinity Stress. World Applied ScienceJournal, 11(5): 604-9. (Journal)

Moradi, S., Golchin, G., Sepehr, S. and Vafaee, M. 2019. The effect of sodium chloride induced
salinity and boron of irrigation water on yield and concentration of macronutrients in Purslane.
Applied Soil Research, 6(4): 97-108. (In Persian)(Journal)

Muhei, S.H. 2018. Seed priming with phytohormones to improve germination under dormant and
abiotic stress conditions. Adv. Crop Science. Technology, 6: 403—409. (Journal)

Nawaz, J., Hussain, M., Jabbar, A., Nadeem, A., Sajid, M., Subtain, M. and Shabbir, I. 2013. Seed
priming a technique. Intl Journal Agriculture Crop Science, 6(20): 1373-81. (Journal)

Omidi, H., Naghdi Badi, H.A. and Jafarzadeh, L. 2015. Seeds of Medicinal Plants and Crops. Shahed
University Press. Pp: 454. (In Persian)(Book)

Paquin, R. and Lechasseur, P. 1979. Observations sur une method dosage de la proline libre dans les
extraits de plantes. Canadian Journal of Botany, 57: 1851-1854.(Journal)

Parmoon, G., Ebadi, A., Jahanbakhsh Godahkahriz, S. and Davari, M. 2013. Effect of seed priming by
salicylic acid on the physiological and biochemical traits of aging milk thistle (Silybum marianum)
seeds. EuropaJournal of Cancer Press, 7(4): 223-234. (In Persian)(Journal)

Rahimi, Z., Kafi, M., Nezami, A. and Khazaei, H.R. 2010. Effect of salinity and silicon on seed yield
and yield components of purslane (Portulacaoleracea L.). Iranian Journal of Field Crops Research,
8(3): 481-488.(In Persian)(Journal)

Rahimi, Z., Kafi, M., Nezami, A. and Khozaie, H.R. 2011. Effect of salinity and silicon on some
morphophysiologic characters of purslane (Portulaca oleracea L.). Iranian Journal of Medicinal
and Aromatic Plants, 27(3): 359-374. (In Persian)(Journal)

Rajabi Dehnavi, A., Zahedi, M. and Ludwiczak, A. 2021. Effect of salinity on seed germination and
seedling development of sorghum (Sorghumbicolor (L.) Moench) genotypes. Agronomy, 10(859):
2-15. (Journal)

Rezaei, L., Baradaran, M.H. and Bakhtiari, S. 2019. Effect of Seed Priming on Germination and
Vegetative Growth of Basil (Ocimum basilicum L.) under Salt Stress condition. Journal of Seed
Research, 9(3): 1-11. (In Persian)(Journal)

Rhaman, M.S., Rauf, F., Tania, S.S. and Khatun, M. 2020. Seed priming methods: application in field
crops and future perspectives. Asian Journal Research Crop Science, 5: 8-19. (Journal)

Safarnejad, A. and Hamidi, H. 2008. Study of morphological characters of Foeniculum vulgare under
salt stress. Iranian Journal of Rangelands Forests Plant Breeding and Genetic Research, 16(1): 125-
140. (In Persian)(Journal)

Sarani, S., Heidari, M., Glavi, M. and Siahsar, B.A. 2013. Effects of salinity and iron on growth,
photosynthetic pigments and electrophoresis bands in two genus chamomile (Matricaria
chamomilla L. and Anthemis nobilis L.). lranian Journal of Medicinal and Aromatic Plants
Research, 29(4): 732-746. (In Persian)(Journal)

Soltaninezhad, F. 2013. Effect of solitary and integrated application of urea fertilizer and cattle
manure on cadmium concentration and yield of purslane (Portulaca oleracea L.) medicinal plant.
M.Sc. Thesis of Agroecology, Agriculture College, Shahrekord University. (In Persian)(Journal)

Sytar, O., Kumar, P., Yadav, S., Brestic, M. and Rastogi, A. 2018. Phytohormone priming: Regulator
for heavy metal stress in plants. Journal Plant Growth Regular, 38: 739-752. (Journal)

Talei, D., Sharifi, R. and Pirsalehi, M. 2018. Study of Morpho-physiological responses of Purslane to
methyl jasmonate under salinity stress conditions. Journal of Crops Improvement, 20(3): 667-678.
(In Persian)(Journal)

Tania, S.S., Rhaman, M.S. and Hossain, M.M. 2020. Hydro-priming and halo-priming improve seed
germination, yield and yield contributing characters of okra (Abelmoschusesculentus L.). Trop.
Plant Research, 7: 86-93. (Journal)

Tasgin E., Atici, O. and Nalbantoglu, B. 2003. Effects of salicylic acid and cold on freezing tolerance
in winter wheat leaves. Plant Growth Regul, 41: 231-236. (Journal)

Vishal, B. and Kumar, P.P. 2018. Regulation of seed germination and abiotic stresses by gibberellins
and abscisic acid. Front. Plant Science, 9: 838. (Journal)

YA



(YQV—V\’)/\Y”’/?W O)Lo.-':a /M JL‘J/Q‘).)‘ )J) uLO.as.vujia9l.c ).’&ia.uo."JJ )4‘ =y

Wagner, G.J. 1979. Content and vacuole/extra vacuole distribution of neutral sugars, free amino acids,
and anthocyanins in protoplast. Plant Physiology, 64: 88-93. (Journal)

Weber, D.J., Ansari, R., Gul, B. and Khan, M.A. 2007. Potential of halophytes as source of edible oil.
Journal of Arid Environments, 68: 315-321. (Journal)

Weisany, W., Sohrabi, Y., Heidari, G., Siosemardeh, A. and Ghassemi-Glezani, K. 2012. Changes in
antioxidant enzymes activity and plant performance by salinity stress and zinc application in
soybean Glycine max (L.). Plant Omics Journal, 5(2): 60-67.(Journal)

Yadav, S., Modi, P., Dave, A., Vijapura, A., Patel, D. and Patel, M. 2020. Effect of Abiotic Stress on
Crops. In Sustainable Crop Production; Intech Open: London, UK. (Conference)

Yazici, 1., Turkan, 1., Askim Hediye Sekmen, A. and Demiral, T. 2007. Salinity tolerance of purslane
(Portulaca oleracea L.) is achieved by enhanced antioxidative system, lower level of lipid
peroxidation and proline accumulation. Environmental and Experimental Botany, 61(1): 49-57.
(Journal)

Y-a



Effect of priming on........................Iranian Journal of Seed Science and Research, Vol. 8, No. 3, 2021(293-310)

Effect of priming on seed germination and morpho-physiological traits of
Portulacaoleracea L. under salinity stress

Zahra Hasani!, Nasim Amraie?, Khadijeh Ahmadi®*, Heshmat Omidi*

Received: January 26, 2021 Accepted: April 5, 2021

Abstract

Salt tolerance at the germination stage is important, because salinity is usually severeat the soil
surface.Especially in cases where the groundwater level is high.In order to investigate the effect of
primingand salinity stress on the quantitative and qualitative traits of P. oleracea, this experiment was
conducted in the Seed Technology Laboratory of the Faculty of Agricultural Sciences of Shahed
University in 2019.Experimental agents included pretreatments (control (distilled water), hydro-
priming, potassium nitrate and salicylic acid) in response to 6 salinity levels (no salinity as control and
salinity of 30, 60, 90, 120 and 200 mM with Sodium Chloride).This experiment was studied as a
factorial in a completely randomized design with three replications. The measured traits included
germination indices, photosynthetic pigments, anthocyanin content, proline and soluble sugars.The
results showed that the highest amount of germination components such as germination percentage
(97%), germination rate (2.16 seeds per day), plantletlength (6.69 cm), plantletfresh weight (4 g),
plantletlength index (324.69) and RWC (75.25%) were obtained in non-salinity stress and application
of hydro-priming pretreatment.At salinity levels of 60 mM, the content of chlorophyll a, chlorophyll b
and total chlorophyll in the hydropriming treatment increased and the highest content of proline,
soluble sugars and anthocyanin was obtained at the highest salinity level. Among the studied priming
levels, hydropriming at salinity stress of 200 mM had the highest percentage and seed germination
rate, chlorophyll content, anthocyanin and proline.

Keywords: Anthocyanin; Chlorophyll; Portulaca oleracea; Proline; Sodium chloride; Soluble
sugars
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