e
alp! yd ok g pgle I
GO -AV) VE ¥ [pgs o lots [as3lgs JLo >

cﬂ{’f &5

oy Ao
DOI: 10.22124/jms.2025.9428

> 30 50 g0 i 4 Jood Sl sl b jds Sl 51 (b5
9299 ¢ W d o (Solanum lycopersicum L.) S ydds o5 axals oy g iailss

ot daguara ! g b 0313 5 1y2 I Gl pelue (Sl LS

(AR FARVAR RPNV NG VRPN edl e &b
oSy

cabons o 9 (Suied 958 Dol ss Slonl b [0 Sipesly SS9 0410 oL adgl Jhdin | g al ;) jo gullS i Siailex al> e
Simaln b oy Ban L VEF Jlo o g ol 2l e 00lel 5o Sailsz sl Sb 1S sy 6,13 5l i |y 5
0 s GRS LS (S azsS ooy byl 5 (el sl el Silwdlo sl b gign 0 0y 08, (8455 )4
b mlie g (65,9lias asiiils [0 1SS aw b Bolas Sals b B s el & ygo ar (LS g olKislej]) 120 iulejl g0
G5 5 pS ke Y s VIO Y ) mhaws Jlz 5o Sl sl ol tolejT (sl ,5iSTe .000 5 1 2] ugslS ausS oSl
ols oyl oRiylej] 0059, VF o yaile> Os,eﬂ Sl el bl di0g (v 3,5 Yao Lo YV g cFe (Ve o) maw iy yo
g 2oy aloz 5l (5,845 azalS ol ) g Jiailsr Olho Sgn crge (6 5d G5 Iyl jo Selewdle sl b )l Sl oS
Otz 45 (5ysbar 0008 U5 9D B Glo s IS (Slsiome (rizmen 5 50 ag (aSLE (SiS (j5 azalS Jsb ¢ 5l e pes
oot Ll 50 g Sehawdle sl ) e S (e 7 Lo )3 (VA+) azalS 4y (aLs 5 Gy, 55 L0 ATY) (Gailear e
$S,8a555 sla iy CnS 5l e athn iy Goeds Sl sl 0 5 aS g 1 51 S ol Al (ialesT jo 1000 )5 saalie
Sl 1 (6 yed (il e SISl ad e T Lo Vg YO lacdale (o o594 oole oyl 5l oolanwl as ols lis (6,50 5 Selwncdle
59 il odaliis Cans (pl 0 (510 sime (655 e WIS Voo e £ (6500 mhaw U aS g sbas toges hosi |y IS Ldg IS
9 ooy BB b o580 9 505, S lgieds (Sl il b (S5 e g8 )0 Sialp 45 8,5 a8 o0 g9
3o, YO sgus a5 0l S L bl ;o Jgaze ol odei (g5l 4 g 00,5 Cogii 1) (g)5d (il 4y olS Jood wilgs oo ¢ 50,5
led SaS gl oo Jolis 1y ol o))
9y B S 39 (Judg S cazalS sy (ot lih (Olo o (F)diler Cas pw «lowd o (Sl s 1giulS (saolg

Ol e waglS asS (ugals asS olRiily ¢ xb milie 5 (53,5laS 0uSiils ¢ oL Dladei 05,5« ely) LS (s5e)e b (6 5SS (ggmils -
reza.rezvani.stu@gonbad.ac.ir

abbas.biabani@gonbad.ac.ir Ol e o3glS 0 ¢ Luggls 0 oKl ¢ sxds ailie g (53,5LiS 0uSiisls ¢ BLS Slad g5 05,5 coliwl -Y
zt.tabari@gmail.com Ol ol ol ple sl (g xS0l Kimgh 5 £l LS (g590sST s> -Y
naeemi_701@gmail.com Ol e sl 0 ugglS oS olKiails el molie 5 (55,0LiS saSiils o oL Sladgi 09,5« Loliwl -F

reza.rezvani.stu@gonbad.ac.ir : Jgtwe odims o*



EO-AVINVE+ Flagas o)l [o235l30 Jlo 103l 4y Sliions g psle

OHer 5 Slgo,

Lot b oslhe Jae Lyl b 30 olS 5 Slos 2940
5SS ol Sl (Vijay et al, 2012) o5
Lo cul e85l i (Sslsnsed S5 slagts,
Sordr e go fi—an b (b SloS 5 ) (6550 0
LoanlB ol 008 oo vl Ll 5 5o (5jaile>
ot bt (Sslie Gl e (2,05 (55l Jled
9 95k (g0 oolel (Su3glsST Ll L agzrlye sl s S
o 5 Selsnid (Solel 5l lal> o a1y
Se—bie S38lsz Ol Sgrte 4 e 5 Wl e
S Oleeas SlewJls ol (Delian et al., 2017)
Ko plald oo &) eonSelas oS5
5 Seigtnid slealp o ailSainr glas Slee
e BLS 30,90 4D Sy plsreas (oo slagly
Al as wilosls lad goaxie Slallas 09l oo aslis
EBs i (g3l Jad b i bl il jo Silen Lo

oo glin iul38l 50 5350 Lids w0l S Sl s ol
&)l e e oS 5 (pl asS e Ll (SG5elg 1
il goga By olS (b o ,Slos el 0B 5
(Ahmad et al., 2020; Chen et al., 2023) s_5
ot byl s e Sl ol L (Cucumis sativus)
S g 2 yd dlox Sl pla @Sl S0 9o (59
QD Hd Ay el g azalle g azads, Job (Sials>
(Taheri et al., 2017)
2O S R ) )’L" 2yl (SomS warg b
% gilwoslel ;5 g slas,glid 5l (g So s ¢S
S 5 QLS Jood (ial38l gl el (5, (lgieay
b hagiy ol 9,0 ool ol i anmms gl s o
2 Sebedls s ul b0 Sl J1 )y o S0
9 $ialez Gla Shy oo 9 5 90 (e DIl rals
) oli__.i'.il.cﬂ Lo )0 (( K,84> 65 azalS adgl o
ool 5l Jomol o3l sl L b o sl 2l 5 oL ailsds
Al zgla vy JT slaoolys ylgieas Sl vl

St 3 5l adgi 4 oliws (gl oY Al ()5
205 wal B (S5 4z S Jpame CodS g CueS

gy 9 Olgo
b B o ale g0 )5S g0ty ubios oyl
Jolis yome Lasome 53 5 51,5 a b sl SLals

55

doddo
Solanum lycopersicum _ole ob L S 34> 55
rete 3l S olgean Solanaceae oslgls 5l L.
Sl g (65,9laS Jo logug oL 5l s o Wl ao
oh9d daimaliyg 5l (st F BB polie (39 )l abawlgas
Ol 3l 5140335 Slasls ey o (ol s G 1055952
©l 3 ol (Mohammadi et al., 2010) w:s o Loyl
2T als b aS cul g bags g AlluwcSy « il
Sl 0y0) 3 (o izg0 5 Jo5 2o S5 5 oglie
STloe3p st g 005 (o0 I3 )5 Jad (05 )
(SB g ool Giliss Lyl 13 L aew g 6,850 4l
Hochmuth and ) el so_o pald LS|
adgl a5y 5 34 lg> al >, (Hochmuth, 2013
S a2 52 Sl Jo e 5l (S (KB g5 azals
7l e S 25 b agzlse ;9 45 958 (oo gaane
ol b sy € slo s (Foolad et al., 2003)
SlaS 5 a5 sl 0 NS ol Gds jo Cosgame
P 3 oL (85 oy e g o glo S
Silsr @Uly 22l o iglo 3 b s
&y9— s (Zamani et al., 2018) wy i o b,
Sl by et Slo 25 (et 5 (S Olorm
rolie Jolss SIS 5 o lags g 9 ol jLis
Cedib sla e, calbe g g )S 2l L Al
‘_gl.&bd;; ..\.Jj.' Ly}b )I 9 ool u,...:alf ‘) OLS (_g)_..._w}._e
ol olié cawl g glon ST 25 (ST Jlad
Job Jelis adgl o) sl ol caoed j0 005 o0

Sl oo Rl e slaplil Sas ()55 5 4
3 ol 5 S0 S,k 51 .(Abdoli et al., 2021)
I omlie slaclle sl o Ladslne 9
Se S Glaie Coms ol 5 o b sle ous S pdas
ool 4 cll i S5 sla)Kal, I (SO Sl
oh (Sele b Glo (Sha ose b ailsi e a5 o,
Cales 5o 5 andsl oby bl Sialsr Sl e ge



EO-AVYNVE - Flagas o)l [p235l90 Sl 105l 4y Sliions g psle

Shumye Adilu and ) o plxil asie slagle; jo
axdady, ek o oails> ,Lee (Gedamu Gebre, 2021
Miller and ) s )& atwg 5l g e dee 90 Jsb b
oy byl 90 oLL o (Chapman, 1978
Wb g 2 ogly GPY) Ll il
yaly> e (Ghasemi Arian et al., 2016)
abal, I (MTGY) Ssalss le; Sow (Sl 5 (GRY)
(Salehzade et al., 2009) Y 4 (Ikic et al., 2012) Y
35 (S

GP = < x 100 ) abal,
595 B oo ailgm 590 olaws N Sl (54l oy :GP
Ha S olaws N 31
Y alay,

Si
GR = Z?=1E
59 By 0354ilg> jedy olaws S ¢ Jjaile> ey GR

.f;ln u,..:)Lo.w B ool S e 6L°’)'9) slaws :Di .
MGT = 204 o 109
Y n;j

1
5o ey dil (Siails by Do Ske MTG
slaws JS 2ni i 59, 50 00jaile> 30 olaws NI oS

¥ aka,

003ailgz 5o
Maguire (s, & aibee byl Gjaler oLt s
(F abaly) ol s (VAFY)
CVG = ¥ alayl,
G1+Gy+G3++Gy
(1%XG1)+(2%xG3)+(B3%G3)+.+(nXGy)
Sloss :Gl‘Gn 03 4)‘5} CA.C)...J w).»o CVG

Sl eedlez a5 0bl B sl s, 5l esjalsx slayds
il

5l satls oS (MDG?) ;s sidle> lawgie
Hunter et al., ) & akl, ;I cosl ailjg, J3ails> e yus
03,5 s (1984

Sls 2 aba,

MDG = — x 100
O Hdew, U g, oo D giailex asys :GP
(Gielail 033 U ol sl 25T
ady olae bl skiear ilesl bl o
Oypod azalS Vool (S parsS glaazals
g az il wzady; Job g DLl s o 5l (Bola

4Coefficent of Velocity of Germination
>Mean daily germination

Y

b a5 (65yslsS oaSails Al 5 olKiyle]
W5 az)0 00 bl Jsb b uggls wuS olRasls
B Y7 5 ax 0 YV oldlie pe (B0 adds
VEF Lo 5o Lo mhaw 5l FO gl b g Jlos
5 Sl ol Jolo  ciolesl slajless .o 1,5
o s () ppSises ¥ o VIO WY io) g ez
09 (Yo o VYo g Qe Fe X ‘)iw)@aw@b)o
P A e Yeadee VYo g P T ol ol
RISV PN Y PR RN 0 VTS SR TAZN
e eoilesl il sl a0 S Jo ke O 2l e
S5 5 395 My 95 5] 0 03)) (K4S
Syl AT 28,5 5l OF Yl Gerirars 5,5
2 (Seaeas Sqzr baydy ll al ags Sgll ol sl
WE> 33 Daey s de i o)lSpeen sl
A Alds 053500 Ol L o A a5 554b5e
ol Lol Loyl s

ssbar 3 YO sl Giailez el el sl
Fosile Vel glaans sl s o alBlas
LSS Sy oyleds yaily Lo eI gy, 5 w5 )3
a0 \Ve glos ,o S L Lioleyl 51 i a5 s
Ahnand) sg ool Sgacad aido Ve Goeds pogudes
Sdiadllos sl (6l Lo Jlasl g (Chung, 2000
Sl Gl e e o cele Y ol byl
az,0 YO 35U gles jo o il jgabee Sl dle
Karami et ) wos S celo Y Soeay of 5 Sl
Job 0 cHeSs Cusb, el shateay @l 2020
Lo )3y 59, 53 0,kas poily oblo JE &Y Sy o jaly
1 Jow) jeilice,; olSiws 4 oy puamw g 2 00ls 41,8
e g 59, eleod Jal o o jo a5 wias Jaue (CH'RH
Woss a5z g oS Sl 42,0 V0 5 YO oS
Kim) sgs oo pudas (So,0 el VY 5 o lidg, el
pow o e 4 odd oolel (sla Jgla (BT A, 2023
00 9o a1yl (59) Sl Sur 6 Sedib
Sy ket Wgy ol dn @l alwsas bags
595 VE Doy 5 5T CllS 5l ey pgo 53, 5l e0jails

(! 5585152 s3] o lilinl (sl foall s olusl )

!Germination Percentage
2Germination Rate
3Mean germination time



EO-AVINVE+ Flagas o)l [o235l30 Jlo 103l 4y Sliions g psle

OHer 5 Slgo,

Job 55 Jsbme Gl Oliee 5 iz Jligh s Blas
Szl FFO @ J39)lS 03255, sl yegil PPY slazse
Fogidy yiS sl olSiuws Sl ooliinl L L IS 0555, ol
Arnon,) ai s x5e;lasl (UNICO, 2000, Germany)

1967

Chla=12.7 (Aggz) — 2.69 (Agas) X V/100
Chib = 22.9 (Agss) — 4.68 (Aggs) X V/100

ChI T =202 (Agss) + 8.02 (Ages) X o= W

b L, l5 Clb a Lig s Cla «Yoles ol yo
i oas Glo Jsbre w> VoS Jbs,s CI T
zoe Jsb 00 558 iz A e ey Say il
e g diged 3 09 W g gl TV 5 £YO FPY ol
Ll o5
&9 O3 Jbe s cpalejl slaosls BT aloxil 51 13
&b byl Mini tab 214 1dle 5 aliwg Weesls
S8 (Aresiny slugly bos cov g, slacsls
a5 s sdaline byl Pl 4 g5l Ll ws 5
5 28,5 plool SASY 9.4 13l o Lawgs ool uily s
Excell 2021 l53le 5 51 oolicl U abgsye (sla,loged
oogyas ey les nSilie duslie 109,85 v 5 Pro plus
2oy T e gl 3 SIS (slaels wiz (g

ol Lol
Filg ey g doyd

Slas ols las ools il jlg 45520 51 o b gl
LN P W S TRT-SY S i WS CUCUWPY| NI VoY
Sy Jlaiol g sl Sl ) St o5 oS
O Jguz) 093 o gae CP/Y) as o

il L as oy Hlas b e 5 Sileo duslio o)y
S eS h Gialer e (Sl b el clile
ao 3 YONE 5l Siailex s jo a5 (ggoiay «dly o33l
» ‘a)fsl,,.n\‘” Hlad 50 s, AMD @ el Jles jo
Ly o ;0 WIA Gial3dl aS s ) Sl ol 2]
S | opwizmed (¥ Jgaz) cd o valds Lo 4 S
WD 5 ($ialer ey St wrge Selenn]lo

7- Statistical analysis system

A

S50l el s 1Sk aliwsay azal S
9 axddy; Job @ azdile Jsb Cund (pizen b
00,5 dplne i azaBle Jsb 4 azady; Job Cod
areie AL SeST yeys 6 lulaz ) ey Ladiges.
el VY Sdeds g aias 00lo 1,8 )1 S5 5 yleud oS L o
B ool,5 il a0 FO coli loo b gl olfiws o
Ay SIS (g e BAd S S 59 G,
8 b Jimms sl 5l esliiul b azalS g wax
amalS an (aslh Saleiys b s oS /)
Jsb o Giler sy opodel> b Yo}
Abdulbaki and Anderson, ) i acwlbre axals
(1973

vl = ELE0 # aba,

azadyy Jsb) azalS Jsb SL ,dy 4ty (a3 li VI
Sl 558y aos OP (azails Job+
Sl byl

oad mln sloydy WldlS bl bl oz
09> «Sebelo sl 5l Gpme Glac Bl b (K a8
Dol S s wud caaS Sgie slis by s
Sy le Cuy 0o )d VO 5 CansS9S oy VO 5l (oS 5
ooseskes YV Ll EC) (S psIl culon gl oS

Dygod (550 G5 0 VIOF pln PH g e il
Jleel alizes Folaw jo 1o O 5l oolaiwl b oo ,05
@bed lalpd b siadign AlAS )0 slis Glo s s )S
YA Y Gl gles 5 YO Y &iljg, sleo) ool J o8
Azarmi ) wols 5,085 b 455 5 (0,5 ol a0
Loy o)y g yads CllS 5l Luy atan = (et al., 2018
Slae (S p an U )ks ab>pe ,0) clid slaggnn 5o
9 aday SaS (o35 el Jsb s Job Ble b
285 8 SRSl 890 azalS SaS (59 9 Al
Oliee il e(stmsid sloosSS) yiome o sl
Ol ;o 5 LUl (S84 5 olS 056 S 5l )5 s
b o clwl 5 0,5 MalS mbe 59,8 S L o
OFl Pl Voo G 098 po9 CS 5SS O 50
olKiws yo Jols bglxe g 00438 digas 4 duo,o A
Feer ey L (Eppendorf 5810R Jos) §guis il

Blo G ol ool J18 4380 Ve Soeds s s o 90

6 - Vigor index



(7&*/\")/\ ¥. f/f’}‘*’ O)L.o.a:: /‘vﬁb)bé Jl...u /Ul))‘ )J.: uLn.;JZ.?u 9 r:sln g_i.w‘)_\ ))l CS’L))l

ol lo3T 55 (559 9 Sorlmadlos sl il o (K 542 o5 00t (5 03Il Wlio il lg &2 325 -) Jgar
Table 1. Analysis of variance for the measured traits of Solanum lycopersicum under the influence of salycilic acid and salinity treatment in a
laboratory environment

S, Sis 5SS ()5

wlgz ae oo . . "
Sl g ol ez 357 2252 Lo TR G g R Db el ek el - azails azalS 5 Sas
5.0V df Germination <) Radicle Plumule lenath Seedling  Seedling vigor S Seedling drv weight
V. percentage Germinatio length g length index Radlc_le dry PIuml_JIe dry g dry weig
n rate weight weight
Salicylic acid Lol ol 3 520.11™ 22.15" 4.29™ 4.10™ 16.36™ 27.48™ 0.000002" 0.00001" 0.00002"
Salinity s ,ss 4 688.21™ 81.95™ 17.89™ 1.61™ 30.01™ 48.59™ 0.000016™ 0.00008™ 0.00017
Skl x Sog ns ns ns il * ns ns ns ns
il el 12 18.96 8.24 0.31 0.10 0.64 0.59 0.0000002 0.000001 0.000003
Salinity x Salicylic
Error U.> 30 80.03 4,77 0.21 0.02 0.25 0.97 0.000001 0.000002 0.000003
CV (%) (/) ol puis cu o - 7.56 7.42 6.63 4,72 4.90 11.63 11.04 15.81 10.06

# NS

o0 S g o, iy Jlaizl mhaw jo o pire o dire e ol Sy g
ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively
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Table 2. Comparative analysis of mean measured traits of Solanum lycopersicum under the influence of Salicylic acid and salinity treatment in a
laboratory environment
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P %) g (seed per day) (cm) length (cm) length (cm) vigor index  weight (g)  weight (g) y @ g
Salicylic acid (mg/ L) SClewcdle ol
0 75.16° 7.9% 6.74° 3.15°¢ 11.26° 8.46¢C 0.008b 0.008b 0.017c
2 79.5b¢ 7.17° 8.632 4.08° 12.71° 10.10b 0.009ab 0.009b 0.018bc
2.5 84.83% 9.562 8.702 4.78 13.482 11.44a 0.009ab 0.01ab 0.019ab
3 88.52 9.722 8.822 4.76% 13.582 12.09a 0.009a 0.01a 0.020a
Salinity (MM) (s ,g.5
0 (Control) 93.162 11.862 9.832 5.822 13.652 11.71a 0.01a 0.01a 0.024a
30 84> 8.49° 9.33° 5.00° 12.83° 10.77b 0.009b 0.01b 0.020b
60 82.33° 9.642 8.25¢ 4.89° 12.14° 10.00b 0.008bc 0.009bc 0.018c
90 77.33% 8.05° 7.88¢ 4.58¢ 10.97¢ 8.48¢c 0.007cd 0.009c 0.017c
120 73.16° 4.63° 6.74¢ 4.38¢ 9.63¢ 7.05d 0.006d 0.008d 0.014d
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Means with common letters according to Duncan test at a significant level of five percent have no significant difference.
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Figure 1- The interaction effect of salicylic acid and salinity on the plumule length of Solanum
lycopersicum
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Figure 2- The interaction effect of salicylic acid and salinity on the seedling length of Solanum
lycopersicum
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Table 3- Analysis of variance for the measured traits of Solanum lycopersicum under the influence of salycilic acid and salinity treatment in a
greenhouse environment

i A 1 Al Jsb azals Jsb SaS )9 SS9 IS Sas iy A denls DUl S Jdgls
B o o)l Az yo ad, Job ) .
Stem Plant ady, a3l total dry  Chlorophyll Chlorophyll ~ Total
S.0.Vv df Root length . . .
length  length  Root dry weight Stem dry weight ~ weight a b Chlorophyli
oot 3 1.20 3.19 7.23 0.000002 0.000001 0.000006 0.051 0.004 0.042
Salicylic acid
6? 9“ 4 3.22" 1.55" 8.78" 0.000010™" 0.000003** 0.000023** 0.016™ 0.014™ 0.061™
Salinity
Skl x (5,55 . » . » n
o 7 12 0.67™ 0.24" 1.16" 0.0000007 0.000001 0.000002 0.001 0.001"s 0.0017
Salinity x Salicylic
e 30 0.49 0.21 1.07 0.0000003 0.000002 0.000006 0.0003 0.0005 0.0004
Error
() Sy 2 : 1500 1112 1128 10.56 4.86 5.23 4.95 18.86 4.16
CV (%)

o0 Sy 5 duo)o gy Jledal gl ol Jme ¢l pae né o S sy 3 NS
ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively
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Table 4. Comparative analysis of mean measured GLels ;o 5594 9 Sodbimadbo sl 75T coxd’ (K 945 95 ouds (6 S0 Il Slio puSKilio duglio —F Jgu
traits of Solanum lycopersicum under the influence of Salicylic acid and salinity treatment in a greenhouse environment

g Sk S . sy 03 Ak @ i 0T b iy lS s 0 Sk U5 iy lS
> Lo ) PO P c ... e .. e .. e
; i - (gl O Gl (p,5) 4, (6,5) il EHF Goyes » G omes » G5 oy es
reaiments Root length (cm) Stem length  Plant length o~ . ht () Stem dry weight (g) Total dry Chlorophyll a (mg/ Chlorophyll b (mg/ g Total Chlorophyll (mg/
J (cm) (cm) ywer YW weight ) g Fw) w) g FW)
T
Salicylic acid (mg/ L)
0 7.10b 6.22c 10.82b 0.0053c 0.0094b 0.014c 0.33c 0.17a 0.50d
2 7.26ab 6.64b 11.40b 0.0056hc 0.010a 0.015b 0.39b 0.18a 0.57c
25 7.74a 6.95b 12.20a 0.0062a 0.010a 0.016a 0.45a 0.15b 0.60b
3 7.47ab 7.5a 12.28a 0.0059ab 0.009ab 0.015b 0.45a 0.18a 0.63a
&g
Salinity (mM)
0 (Control) 8.19a 7.28a 15.47a 0.0071a 0.010a 0.017a 0.46a 0.20a 0.66a
30 7.49b 7.01a 14.5b 0.0063b 0.010a 0.016b 0.42b 0.20a 0.62b
60 6.97b 6.41b 13.38¢c 0.0054c 0.009b 0.014c 0.41b 0.18b 0.59¢
90 7.41b 6.62b 14.03bc 0.0053c 0.009b 0.014c 0.38c 0.16b 0.54d
120 6.9b 6.57b 13.47c 0.0047d 0.009b 0.014c 0.36d 0.10c 0.46e

il oo (5,10 Sre iglas wBl sy iy (6l sire a5 STIS (yge3] Lell g S it gy sl sla il
Means with common letters according to Duncan test at a significant level of five percent have no significant difference
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Table 5. Comparative analysis of the mean interaction effect of salicylic acid and salinity on the measured traits of Solanum lycopersicum in a

greenhouse
e Slowaiy i adTons ab,sSis ) SlesSas oy S eSS0y Sl ok JS 5 05s a ss i & d2s
Treatments Root to stem Allometric Root dry Stem dry total dry Stemfresh  total fresh  Chlorophylla  Total Chiorophyll
ratio coefficient weight (g) weight (g) weight (g) weight (g) weight (g) (mg/ g FW) mg/ g FW)(
Sl st
Salicylic acid (mg/ L'Y) ~ Salinity (mM)
0 0 1.31ab 0.79de 0.0070abcd 0.010abc 0.017ab 0.18a 0.20a 0.37e 0.53cd
0 30 1.25abc 0.83cde 0.0062cdef 0.010abcde 0.018bcde 0.16bcd 0.18bcde 0.31hi 0.46fgh
0 60 1.24abcd 0.84cde 0.0054fgh 0.008f 0.014gh 0.15cde 0.17def 0.28i 0.41ij
0 90 1.29abc 0.80de 0.0056efgh 0.009e 0.016def 0.14e 0.16fg 0.23j 0.341
0 120 1.14bcde 0.91bcde 0.0036i 0.009e 0.014h 0.14e 0.159 0.21j 0.29m
2 0 1.19abcde 0.87bcde 0.0075ab 0.011a 0.020a 0.18a 0.20a 0.39bcde 0.55bc
2 30 1.05cdef 1.00bcd 0.0067abcd 0.010abcde 0.018bc 0.16abc 0.18abcd 0.33gh 0.49¢f
2 60 1.23abcd 0.84cde 0.0052fgh 0.009cde 0.016def 0.15cde 0.17def 0.34fg 0.48efg
2 90 1.16abcde 0.89bcde 0.0049fgh 0.010bcde 0.016efg 0.16bcde 0.17def 0.32gh 0.45gh
2 120 1.19abcde 0.86bcde 0.0048h 0.009de 0.016fgh 0.15de 0.16fg 0.29i 0.40jk
25 0 1.22abcde 0.86bcde 0.0077a 0.010abcde 0.019ab 0.16bcd 0.18abcd 0.43a 0.59a
25 30 1.21abcde 0.85bcde 0.0070abcd 0.010ab 0.019ab 0.17abc 0.19abc 0.42ab 0.56ab
25 60 1.3% 0.75e 0.0059defgh 0.009de 0.017cdef 0.15de 0.16efg 0.42abc 0.53cd
25 90 1.12bcde 0.92bcde 0.0055fgh 0.0098cde 0.017cdef 0.15cde 0.17def 0.39cde 0.47fgh
25 120 1.08bcdef 0.96bcde 0.0063cdef 0.010abc 0.018bc 0.17abc 0.19abcd 0.37ef 0.38k
3 0 1.13bcde 0.92bcde 0.009abc 0.010abc 0.019ab 0.17ab 0.19ab 0.43a 0.59a
3 30 0.98ef 1.08ab 0.0064bcdef 0.010bcde 0.018bcde 0.15cde 0.17cdef 0.41abc 0.56abc
3 60 0.89f 1.23a 0.0061cdef 0.010abcd 0.018bcd 0.17ab 0.19abc 0.40abcd 0.55bc
3 90 1.27abc 0.82cde 0.0060cdefg 0.008f 0.016fgh 0.16bcd 0.18bcde 0.38de 0.51de
3 120 1.01def 1.05abc 0.007fgh 0.009cde 0.016def 0.15cde 0.17def 0.36ef 0.44hi

Al o gl cre g5 w3l as o (5,0 Sre gl j0 SIS (ygel wlel 5 S e gy s sla i Sle
Means with common letters according to Duncan test at a significant level of five percent have no significant difference.
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Abstract

The germination is crucial for the early growth and establishment of the plant and the seed priming
technique, by inducing physiological and biochemical changes, prepares seed for effective germination prior
to placement the planting medium. This study, conducted in 2025, aimed to assess the influence of salycilic
acid pretreatment on the germination indices and growth parameters of tomato (Solanum lycopersicum L.)
under salt stress. Two experiments, one in the laboratory and the other in a greenhouse, were performed using
a factorial design based on a completely randomized design with three replications at the Faculty of
Agriculture and Natural Resources, Gonbad Kavous University. The experimental factors included salicylic
acid priming at four concentrations (0, 2, 2.5, and 3 mg/I"!) and salinity at five levels (0, 30, 60, 90, and 120
mM NaCl). The results of a 14-day germination test under laboratory conditions indicated that seed priming
with salicylic acid under salt stress conditions, in comparison to the control, resulted in enhancements in
germination and growth traits of tomato plants, including germination percentage and rate, seedling length,
dry weight, seed vigor index, and the contents of chlorophyll a, b and total chlorophyll. The highest
germination rate (8.22 seeds per day) and seedling vigor index (9.80) were observed in the treatment with 3
mg/I* salicylic acid under without saline conditions. In the greenhouse experiment, application of salicylic
acid for five weeks after sowing tomato seeds in seedling trays enhanced growth traits, including plant dry
weight and chlorophyll a, b, and total chlorophyll content. The interaction between salicylic acid and salinity
indicated that the application of this compound, particularly at concentrations of 2.5 and 3 mg/I, mitigated
the negative effects of salt stress on total chlorophyll content, such that no significant changes were observed
at salinity levels up to 60 mM NaCl. In conclusion priming tomato seeds with salicylic acid, as a cost-
effective, accessible, and practical approach, can enhance plant tolerance to salt stress and contribute to the
sustainability of tomato production in saline soils, which account for approximately 25% of Iran's arable
lands.
Keywords: Chlorophyll, Culture medium, Germination rate, Pretreatment, Seedling vigor index,

Vegetables, Vegetative traits
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