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Abstract

Gaseous molecules hydrogen sulfide (H,S) and salicylic acid (SA) enhance plant
acclimation to environmental stresses such as salt stress. In the current study, the effects of
priming of alfalfa seeds with sodium hydrosulfide (NaHS) (0.75 mM) as H,S-donor or SA
(0.75 mM) on the improvement of germination indicators and the growth of seedlings under
salt stress (0, 25, 50 and 100 mM) and also the decline of oxidative damages caused by salt
stress (0 and 50 mM) were evaluated. The results showed that under unprimed conditions,
salt stress had negative effects on different indicators of alfalfa seed germination and also
on the growth of alfalfa seedlings. In addition, under unprimed conditions, the accumulation
of malondialdehyde (MDA) and hydrogen peroxide (H,0,) significantly increased under
salt stress. NaHS-priming and SA-priming showed positive effects on germination
indicators and root length significantly increased in the seedlings obtained from NaHS- or
SA-primed seeds. NaHS-priming and SA-priming decreased the accumulation of MDA and
H,O, under salt stress conditions showing the effect of priming treatments in decreasing
oxidative stress. In addition, in response to salt stress, NaHS-priming and SA-priming
significantly increased the levels of total sugars (especially 1 and 3 days after germination),
when compared with their levels under unprimed conditions. Therefore, NaHS-priming and
SA-priming treatments enhance plant responses in the first days after germination against
salinity by reducing oxidative damages through activation of the antioxidant defense
systems.
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* Corresponding Author: esfahani_nm@yahoo.com
2322- 2204/ © 2021 University of Isfahan
BY NC ND

This is an open access article under the CC-BY-NC-ND 4.0 License (https://creativecommons.org/licenses BY-NC-ND 4.0)

DOI. 10.22108/1JPB.2022.131539.1270



https://creativecommons.org/licenses%20BY-NC-ND%204.0
https://ijpb.ui.ac.ir/?lang=en

FYFF o OF ol o5 e Sobe e o Sl 0l (S (ol
VE /A e 8L 55 b
VRN Y7 iadzme ) 2 300
VLYY ol By b

A9l J150 (59 g Ml guig s o e § bl sl b =Cipos [ g9 51
SJ9d i o (Medicago sativa L.) dxigs Wiy

T Sleho) i o e i g ) Sl
Q‘ﬁ\ "LT(’J’. LQ\L»:J} o@d\: L@_lﬂ (:}19 AM\A ¢‘5.~L.S:C_,mg_) o);

e (51355 Ll b 4 QLS 5 5Le (SA) eShad b ol 5 (H3S) 05 55n Al e (5587 58350
O o hen */VO) SA L ammi gy (sla s 6Ky 31 bl Bagh 53 dias oo Ll 1) (655 dile
5 3l sla e la s s 1 HRS odias Ol e a Y sa koo +/VO) (NAHS) ol s g jbp o 5
IS 25 2l 555 (G e b Vee 500 (YO ) (658 Ll 55 ani g slaamalS alyl s
J5S35m 93 (5 53 48 313 UL ks L35 GV g o B0 50) (5058 (A5 Lo 5 odiolon]
s 3 |y LaasealS gl di) 5 amsp sla,d 34l ialS amasl 5 NaHS 5 SA Kl
22 0355 Aoy 5 AT (20 e S (glalimDa 5 555 ez clp Ot il p3 55 (ol 05Dl
2 3l Cilise sl el (55 (ite OB SA 5 NAHS oKl b stalie (555 4 feuly
L) o5 Cod slaamalS atyy I b $Kasl ) Slajsled friomen 5 L2813 (6) 50 ol doi gy slaydy
5315055548 ST 5 WAT(g30 e g5 SA s NaHS | il 313 A5 s an O e 4
L NaHS L eSiasl s 5l odias 0lis 457 sl 2alS 6Kl 09l Lol 3 b e lin 3 (5558 Jaul 2
JS 5 o SA L NAHS b 6wl 1 (5555 4 omly 53 mopad o Conl 3108 25 20lST 53 SA
oy 05 5 b as e 55 (6515 e Ol 4 G580 ) g e 3 dslsllsy s eea s
2315 (S50 5 ey a5 e 3 ol (slaguly SA L NaHA sl ¢l b 5l il
@‘W‘&T(_‘JJ L s 03,5 Jled U a5 5l o806 slacanT 2als 5 b 5l g s Jilas
IRESUPCN |

(345 g AT (530 Jlo (Sl ol (el g5 5 s €K el 2 SMS” (S0 31
J5 ST BT b oy

STV FAYS 1l 5l cesfahani_nm@yah00.com :e$G s sl Sl 1 e 55,57

2322- 2204/ © 2021 University of Isfahan OO
BY NG ND

This is an open access article under the CC-BY-NC-ND 4.0 License (https://creativecommons.org/licenses BY-NC-ND 4.0)

DOI. 10.22108/1JPB.2022.131539.1270



https://creativecommons.org/licenses%20BY-NC-ND%204.0

Ve b i s e soled oas s Jle 01yl LS it

£e

Cosi |y e el A ST 5 b a0 5y (o
(Daszkowska-Golec, 2011) aas o 55 56
AL Sl ges 5 0315 5 I (558 criomen
(eS| FalS L (g 5d Sl das o i |
5 (SA) Shle sl 5 La o oo S g2
33 LAl sauls 5 ¢S5 Al 53]
(Miransari and 55 ol yos ALE (glacil
(e 5 mlas Smith, 2014; Yu et al., 2020)
3 9dmes JSle (odmie (Gl s o b (6,50
Olazst b g T (DT &0 (o > B 03 5
o o o Sl Il 5 a5 4Bl Ole sl
Sl AT B 4 ds ys adde 3 SldE )
(Machado et al., 2004; 1S s 5,5 caul
Zhao et al., 2020)
DA 5 55l g r Soulate AT
4S a3 35 )95 AT Lol d 53 1) LaaalS
oSS ol o s 5 K o de Saml
Sl i b &Koasl 5 s (lorahim, 2016) ol
U 25 o 0303 ojlarl )l 4 LS 51 A 5
dwg:_ppj.u%\_?m)dﬁijwcb
> 58 (3l Sl ey S plie sl Il O
Slgedd Cad g Siasle ¥ 56 s Jy () 56)
N g e T o Py
&l (Paparella et al., 2015) (v ;Ls)
Sl) Gl gloerd SLS 5 T L Wl o
Sy by Slid ol 0 IS ol
S5 T del) L0y 9 a2
2S5 DS 5 (SA 5l S o
Jles slaas 8 5 (ROS) 0381 Jlb slaa £
3,5 pLanil (NO) il &80 25 4o 055 25

LTSV
Lo A5 e 5 (S T 5 ST g5
WS it blie 2 i 534S Cul i
o s oy Cul gl ol 5 oSt aes
3L sl oS S AL K55 eoLT bl
LacoT 5 LasSTLs 0 )5 50 ST L 5uLT 5
ooty 45355 g0 ey 3 ol 8l 5
= YV O3 Laulgl b s JB Syl 5l de s
(Munns and Tester, 2008; 55, s
3 6yl > Shrivastava and Kumar, 2015)
sl 5 il anT bl gl S
S 03 e 0 e 3 s Bl S
s gl 25 5T G & wimea oS S5
S 5,8 e 5 T 5 S (558 050
SIS 5 S LS G b Sl ) 5
rswuutjjwtﬁu)lplc&g@;mﬁ-
iy St Al 4 et 53 5 o sl
PS5 e A 5 Ol s opan 5 5
e sl gle 5 ol); 0LalS o5 4y oLalS
(Ansari and Sharif-Zadeh 2012; . dal
095 595 sl e a= g L Javed et al., 2022)
A1 ST 5 S )b 1 5 Ol Camer
U i calsn 5 0T Ok dauls 4 Olgx L&
sydsy s 35S il JSae LYr0 Jlo
e p eSS sl l (ol L s Al
S5 i Jayl 53 pds a5 g 5 5B
Fria e AS 55, Ses 2155 4 il 5 oo
AT 5 6,05 (Jisha et al., 2013) s, 8
o T ol s el o b 51 S5adl



0 (5yph S o (Medicago sativa L) as g dsy adsl ol e 55 2 ol gyt b 5 &Sl il b iy )

Sl i o o L) Sl

M.Sv._lu SA (Mostofa et al., 2015) .
B SLS 5 s 8 a8l a8
ST 351 sy e s 53 3L
LB 5 B s 6 o 3 5o 65350 55

e °L:fJ~>=?>xe)>):530L»\:f)> EPY

Lo S e ¢ e I3 il Jases (sla i
(Rhaman et al.,, >l ik Sis 25
2020)

5 Sl ke OLALE oy frage 51 (S ai

gl 5 151 3l (s Sl o &5 Lo O
Ctenl oLE ol o3l ol sy 4l
1> sLaes sl mal 5l pls agdis ) ool
e ¢ mimmen oS ol Ctanl ST e (65L
23 055,58 oS o G S L OT (s jon
S S 4 059 05 3959 4 &S Sl ST
«J>= a4 (Vasileva and Pachev 2015) .S .
5 S E gyl oYU ST 5L elS ool
38l eIl el se o ege Ol e w6550
Ady s oo 53 0 gany oL Wy
mlin Il 48 lods 4t ld LadsalS
35 dms a 5 5T Cou | i g slaanalS
Loy laydn oSKmly oote 30 Sl
Al g(Yuetal, 2021) 55N usle SLS 5
!~ (Younesi and Moradi, 2014) ¢SJ o
el Al GLS 5Ly 6558 0 e il
oo 1381 sl IS s 5 5K ST
.2 (Salemi et al., 2019) Sax i 4
EIY B WG SN I PRE G PNE

Sl 6l oYL il 5 el L 5 015

Syl Coluial alkes 51 (Jisha et al., 2013)
Qo (el L g Aoy 184 0Ly e
02 VU dloamal S o 5 S5 g &
Aol Loyl b Lo S5l g (g1 5oy S slia
Cand codns ool sladgw ~Mol ¢ Jass
o olen 5 BT L ablin (ir Loy Wl 50 05,5
3 S e)ldle b 5 J s LS 55 p
S ias| y ote O 56 (Hussian et al., 2014)
Sl g (S5l Cadiee sla e LS 65
3 G A a8 S LaealS s
N par 8 Al ey Gt glaas S
(Feghhenabi et (.x;f «(Pradhan et al., 2014)
o155 (Tabatabaei, 2014) &3 5 al., 2020)
el 0l
Olseas oo slad S se 5 a0 po 92 528
il S Ul 0313 i (6l (sted 8l
e Bla i O SIS Jolie s ol
S (H2S) 05 asin sl o ool 0 slgiiy
SLa g 53 45 Col &K ST 5 o S5
530LE bl slagal L bl clew a8
(TOit, ol o glolis aes sla_i blis
4S Sl odi 035 Ol Lt Dlalllas 55 .2015)
(NaHS) sedd 35yt s Ly oL S i
05553 Sl Ce b HpS eu Sl 5 Ol e ey
le (aos Lo 25 2y 53 olE Joos a5
(Shi et >33 e oS 3l 5 (St 05555
al., 2013; Antoniou et al., 2020; Valivand
O3ls SralS 53 HoS s ol 56 et al., 2019)
N U O IS NS
L5 r DS 5T o3 (s i > Shes



Ve b i s e soled oas s Jle 01yl LS it

A

i hade OT U LU i byl oKl
U og Ls LSJ_‘:KIT&.L&KJW.\\{jaM )

S 53 o 5T slos 53 4l O35 & O

s S
Mlﬁgav\_& Ml}.; 6&)&\.3)36)9.2&3")&:!
Ohid

T B s JusSE D sen LT
3l 555 s |l 1S5 Sler b balas SlalS”
2l 0 390) Sm  Cikiie sLa e ol
S(SAL il sNaHS L oy T L ol
500 YO h0) 6y 5 Caliine sk p g3 5556
S 05,8 V8 3 g (e IS Y 5m Ja Vo
O Jsior) oy anllas ) 55
L NaHS (T L Sl 26 s 61
O Joml 5 (S5l o sla el SA
23 e S b o Ll s
J=15 53 by do e ol o lasdey b s lie
A Y o sl Gra sl d kL) s
S d e Ve algy 9 Ldd esls 5l 3 Sl
o b Ao IS Y e e Ve L 00 (YO J s
Sla b i sbo LIS s SLsl s 5
23555 &8 e ST (slad glows b ot (5T
ke L IST LIS 15305 E sl g Ol
YOEY glas s la i 0 555 5,8 ol
Ay olicsis) el V8 54 g5 5l Kl ax s
EOe ] U R W P R B W B OV
sy o354l s S (G54l e sla e L
S - SPr EECRT R EAL NP SR TY
A 53 il sl Olgea e e ¥ Jsbay
(il olg doys sla jesls i as S

Sl o ke 5 G4l Ol ke

S0 oI 5 e sla i 4 Joese
Lo Sl ol 23Y ol )15 J o
ollals Sl 31 2alS ol Cadee LS
besT 3,0 ol S 5, Shee 1 Jasms sla 25
DLl Sl S 5 5 S e 528 UL
slasdn Simly SU rosiy oml 52358
T L SA (NaHS) il pus g5t ot L a2
3 il Sl pe i s s 5 Jeo SRl 5o

W ) g o S Ll e Al

by 9y 9 3lg0
oy Sy Kl y Pl 10 g Tl ps
e ool 08w od 65 sl o)
23258 plnil Dlghl Sy 0T, S5 5l ek
SA s NaHS cbils oy ,ngr sl shiees ol
Sledde (LT oSG s s ol ol
/Y0 Glal ble Ly Sleiol o3 4y slayd,
F ke 1, SA L NAHS [Y e s VO 5 +/0
u,al_wlﬁg;ﬁtg;p,,\suﬁ\ﬁa\_w%ﬁ'
VO Cble iy felse g Sidl e sl e ls
Celuf Ol ; Ode 3 SA g NaHS (sl 5 )Y 5o s
el shteay s Sl sy Sl ol
Ry S EJUPES PN IV BN E PN
aads ) Sdmas (Ao ys o /Y) WSl
CTU iz 5 s byds s LS S ste s
Slo LY 53 Gl s fosg 5o ki
LNaHS U jhie O 2 s Vo ok onls 13
VD Cbils L SA L Y e e /WD kil
La o s, oAb ol b (iss a0 yY ge oo
53 95l Kl amys Yo Glos 53 Cole ¥ Sokasy

Ola) 0ol 31 e BB 0als 1,3 S,



Y ash S o (Medicago sativa L) as g sy adsl ol 55 2 o gyt o &Sl il b s )

Sl i o o L) Sl

033195 ampalE Vs i n e Sl Sl
L oasT s s L ol dslas jsbaso)s,
Celu VY U FA Sy 3l Ksib 453 Ve (glos
by asealS oS ist O3y o LB S 15

s 6,8 o3Il Jlms (551 5

(Ranal and Santana 2006) & 4—wl>s 7
Comed) Qg o Ld bw g Sjal g oy
S sl an 3T 5o, 8 53 G54l s
(Pérez- a_s o5 s (Ll o3l slajs,

Ol pluasl Iy [Fernandez et al., 2006)

o3 Caliin gl 5 Kooyl il (slajles =) S

Table 1- Different treatments of priming and different levels of salinity

EP10W

Ao OTLods LT soas ol p gloyd )

ot 85 Y e e YO Lok (6T o o sl Y
ot IS Y ge a0 Lo (LT et ol glady Y
ot S Ve Ve Loks LT o ol slaydy F

Aoie ST L ods (51T 5 ke ST L et ol laydy 0

ot IS Y e L YO Lonks (LT 5 e ST Lodks ol 5 (slasid #
oot IS Y e a0 Lokt LT 5 e ST Lods ol (slasd 4
ot IS e e Ve Lo (LT 5 ki ST Loks ol slayds A
Seds T Lo (LT s NaHS Loud ol oy, 4

ot S Y e L YO Lo (LT s NaHS Lo ol la s )
e IS Y n e D0 Lokt (LT SNAHS Laks ol slasdy )
ek A7 Y go oo Ve v Lokt (65LT s NAHS Lo ol slapdy )Y
Seie ST Lods LT 5SALaks ol slaydy Y

b A7 Y g e YO Lo (65LT 5SA Lads il syl F

10

VJ_.«L».»\.:]K)Y}A&:AO' lf@Md)ETjSAl{AMﬁ‘ﬁtdu);\{

LS NV ga ke Vot ot LT 5SALods ol slaydy VP

a8 a5 53 dald Olpiea ol ol sl
0 Gl lasles S by do Sils U
3 plowl 38l 5 e V0 5P OO Glags)
a3V i s s sla e leT 6l
L 6 1S s Kl
oS L1 W8 g I W8 Ol o (S 0 31!

A VO L (8 /1) amalS o5 23
2V andal b )Y e a0 ol Slans 3L

b Gl el (5 (S o3Il gl

O35 0hep oS Ty oSl (Sladd (ST )
Cs b 5 (MDA) ds T 650 s (H20,)
3 o=t e g 63l 03 ST SIS 5T
e i lo 3T ¢ o 3aslgom 31 s 535 meitd
jourﬁ\ﬁgu,;\{ﬁuﬂ@\);.mfbb
o NaHS U SA (T L s ol 1 sl

5L s sls 5 NaCl N e Juo 00 (g5 25



Ve b i s e soled oas s Jle 01yl LS it

{A

/0 3l eslaal L 05 gydes ATl 5 Ol e (Yor)
Vi B e /0 sl 5
Vel L ) ) sVl b 2
b (5 S o e YA e sk 53 Y5
3yl —ete 3l eslinwl Ly HpOp (gl 5tome
5 b dloes HyOp Calises slacbals 1 olliag
25 Sl 8 53 Ho0z Jsns Son plsl
o Gl el
Soay b Laa s ;3 MDA 05—
i g S oIt (e ) ol,Lea 5 Velikova
VU amalS o5l b 51 p S /N ke ol sl
Ao Y el Sl 5, I8 6 s
b g a3 V0 Guedy 5ol ((aze/ 559)
o slae i 5t SLaVFr v o TPM 5o b 55 sk
S b e V& Gl e /0) (o9
5 5 53 (el ($35) e 3+ /0 A
s LS (am/ 9) Ao yn To sl S
LorS O plam 3 aids ¥ Doty 36 b jlins
33 e 3 0313 Syl o 3l Kl 4055 40 gles
Ddais Jglome 550y Sl 1 g 3 e 2 O
23Uyl N PN S s j3 ards Ve
FagU P SOFY Glaz yo dyb 53 0T Jools
o5l o b MDA (¢l e y
aculous 5 Jsn 3 5l eslizal L YOO MM™ cm™

..,\iajf

J5 Ol ST Cud B (5 g0 3101
I U7 SO 23 (NS I pu-ione
@3 =Y XY alT Gladsly Hlgs Josy 5l g ges
A eslizul (DPPH) s 5lds Jo So—YV— s

Sobs Pl o 5 adSs Ve Sdess 5 ol Ol
St il boses (gles 3 VFeerpm Ce
5 US4 S el gl sl Jsloe s
s o3lizul J glowe 0 S Ll i3

Aol gy 5 -S4 (6 S o5t (6
Ve e ol ey A i S iy
Al iy Sa ¥o (S sl I )y S
by din (S n i 30N Lo ) 5dl 5
elo> 53 T s oS53 46 e Sl g 5 43,5
Ak 55 Jploms il e 28 8 15 5 T
e SSaS 5 s 13 e LY e
A dwloee ST A5 Ol 5 I8 Il
(Albalasmeh et al., 2013)

o pma Il oS L | U8 (6 S o1l (1
55083 p S 1) Al Sl 23
(ol o SLB,6 0 87 5 sl Sl
Sl 5 255 O3 e 2 e+ F A
O Sdedy g i ldlo)lae 2 oot /) 4 il
L osls Sl 3 3l Kl a3 40 (gles 5 4ids
FaFU0F mae sk ys e el e
Lo e a,llnl  ovie ¢SS L 5 s ol 5
(DUbOis A& acloes (57 55) ouiS Lol 5 Ol oo
etal., 1956)

Sl [ BT Cud B 9 (MDA) T 5300l

A532 — 4600 5
e WRAE Ty sts ol il

deo s /N (TCA) deul SUendle 1L S 5
L aads VO Odeds e 9 oSl (Wo/ua)j)
.slji:a’l.wau_?).s\‘ Gles 3 IPM Ce

OLLSes 5 Velikova gy 53 .dd st 5lw



84 ups S o (Medicago sativa L) as g As s adsl ol 55 2 o syt s &Sl il b K )

Sl i o o L) Sl

YVA S YR/ b o ok 1S Y g e Ve
ol slasdn) dals slasdo b aslie 5 Ao s
(o=t i b Jal ol 53 005 4l g 5 0l
! syl Sl ey sl ol Jials
Gt i bl 5 55 NaHS 5 SA (T Lot
L ol e alis (Y e oo Voo 500 (YD)
Cooed 0l |y Slasdsy 53 (Sl Ao
5 ) JSK8) Wl OLis ()08 i b ol
i slasd s el Ok W PN
S Ol s a6 55 Sloa i i ol
aS Iy g i dali b awslie s (glabe>=Me
L ods ol sy 55 (il Ol oSS
L5l Sl bt a3 NAHS 5 SA T
Ll OLES gy ad A5 Lo | yld sme el
o sla s aS sy plis @Lﬁ KAgPRES)
e 0 s Ll e ialS s,
o el GHaler b (Sal e s e
,u.x_.z.x,sul_gwu“nmﬁ\ﬁ‘_;u,;\u;
3SA T L Sml y sl s (¥ Jsi)
T ol =l eyl ys &S sls plas NaHS
St 8O (0 s o s 4Bl LS
TR B P i JE SN P P P
03 labMe 5B Ol 4 gy 55 i Lol b
G5 S Lo ol ol 1 b b 4 s
Sl slsles 5B o i 25 1y 131
Sosb S Cowi (Gial e b petlh 55 s
L odaline SA s NaHS b ous V':‘J; clayd s

Y Jgu)

O+ as b pas (Vongsak et al., 2013)
A9 S A0 s g (sleslas I s S
Sdedy g L 4Ll DPPH Y g0 Lo +/Y sl
Los K SoHU 5 BT gles ) aads Y
Ol j=# e (Bakhshi and Arakawa 2006)
3 a8l ol8is 3l oslizal L o gos oo
Sl A e eGSOV e b o
Ao )5 Oy sois Loy las SISl =T
(Vongsak et al., A& awlos DPPH S ,0s 5L

2013)

yodld Juod
SPSS ;LT )!J'_é\(aj_i S Laesls e (sl
s Loy 80 aes o, s 3Ll V9 a5
0 gyl o 3 ol glamsls Lz 3503 Ll
Excel )\Jﬂrj \.1 L&)\J}aﬁ r.w) 9 (PSOOS) Loy

EN

el
S0 i 4 bamals” wby 9 Jidile> &b
NaHS (2T L ool il 9 odd il S 33

SA L
SLales 45 sls 0Lz bty 56T Jadr
Loy slaas s 1 (6o 5 5 Saml
e (54 0l Sl 58 2l
3 o 8L 5 O nd i
gy @L:} (Y Jgdm) iy (gyls e 30
~NaHS 5SA (o7 Sl slajlos 5L
Sl o) i s (Sl sl el
Aoy aS sl Ol gy sd s Lol b S

ja' LQLA)L«:.S‘)b o il Vi‘ﬁ' L;LA).L: Lgv)m\y-



Ve b i s e soled oas s Jle 01yl LS it

(50 Sla et L el Calien (slaslesd 5 (655 25 il = sl 13T 0 80Ue ilsls LT 45 =Y I
Jfb‘.,\.:wf\é]i L:BJE}JQM\JT‘_;JO}SLA H,0, cdfﬁcau\;f\::-‘ﬁchc\g;b\:f Ly
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Table 3- The effect of priming with water, SA and NaHS on germination percentage (FGP), mean germination time
(MGT), timsone’s index, mean germination rate (MGR), germination index and vigour index (V1) in alfalfa seeds

under salt stress (0, 25, 50 and 100 Mm). The data are mean of four replicates+SD. Different letter in each column
indicates significant differences between treatments according to Duncan’s test.
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Figure 1- Alfalfa seedlings obtained from seeds primed with different priming treatments. (A) seedlings obtained
from non-primed seeds under non-salinity, (B) seedlings obtained from water-primed seeds under non-salinity, (C)
seedlings obtained from SA-primed seeds under non-salinity, (D) seedlings obtained from NaH-primed seeds under
non-salinity, (E) seedlings obtained from non-primed seeds under 25 mM salinity, (F) seedlings obtained from water-
primed seeds under 25 mM salinity, (G) seedlings obtained from SA-primed seeds under 25 mM salinity, (H)
seedlings obtained from NaHS-primed seeds under 25 mM salinity, (I) seedlings obtained from non-primed seeds
under 50 mM salinity, (J) seedlings obtained from water-primed seeds under 50 mM salinity, (K) seedlings obtained
from SA-primed seeds under 50 mM salinity, (L) seedlings obtained from NaHS-primed seeds under 50mM salinity,
(M) seedlings obtained from non-primed seeds under 100 mM salinity, (N) seedlings obtained from water-primed
seeds under 100 mM salinity, (O) seedlings obtained from SA-primed seeds under 100 mM salinity, (P) seedlings
obtained from NaHS-primed seeds under 100 mM salinity.
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Figure 2- The effect of priming with water, SA and NaHS on seedling growth of alfalfa under salt stress (0, 25, 50
and 100 Mm NacCl). (A) Seedling length (Cm/seedling), (B) shoot dry weight (mg/seedling) and (C) root dry weight
(mg/seedling). The data are means of four replications £ SE. Different letter in each column indicates significant

differences between treatments according to Duncan’s test.
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Figure 3- The effect of priming with water, SA and NaHS on the contents of total sugar (mg/g FW) and reducing
sugar (mg/g FW) at 1, 3, 6 and 10 days after germination of alfalfa under salt stress (0 and 50 mM). The data are
means of four replications = SE. Different letter in each column indicates significant differences between treatments
according to Duncan’s test. 1) unprimed seeds/non-salt stress; 2) unprimed seeds/salt stress; 3) water-primed
seeds/non-salt stress; 4) water primed seeds/salt stress; 5) SA-primed seeds/non-salt stress; 6) SA-primed seeds/salt
stress; 7) NaHS-primed seeds/non-salt stress; 8) NaHS-primed seeds/salt stress.
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Figure 4 The effect of priming treatments with water, SA and NaHS on the contents of hydrogen peroxide (ug/g FW)
(A), malondialdehyde (ug/g FW) (C) and total antioxidant activity (% inhibition) at 1, 3, 6 and 10 days after
germination of alfalfa under salt stress (0 and 50 mM). The data are means of four replications + SE. Different letter
in each column indicates significant differences between treatments according to Duncan’s test. 1) unprimed
seeds/non-salt stress; 2) unprimed seeds/salt stress; 3) water-primed seeds/non-salt stress; 4) water primed seeds/salt
stress; 5) SA-primed seeds/non-salt stress; 6) SA-primed seeds/salt stress; 7) NaHS-primed seeds/non-salt stress; 8)
NaHS-primed seeds/salt stress.
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