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o1 Germination  Germination Mean Germination Radicle fresh ~ Radicle dry  Plumlue Fresh  Plumlue Dry

SOV 5wl df  Percentage  Coefficient Time Weight Weight Weight Weight ~ Length Vigor Seed Weight
Index Seed Vigor Index
Priming (P) Xewe! 3 18694805* 2262773.41™ 0.00026514™ 753.212™ 115.494™ 1256.739™ 119.919™ 91.726™ 6.9388™"
Salinity (S) 5,5 3 622.583"  2840413.42™ 0.00036022"" 1209.932" 29.051™ 664.842™" 15.474™ 32.983™ 1.6105™
P*S 9 66.305" 11304.89ns 0.00000665 ns 24.423™ 0.985" 9.060™ 0.462" 1.526™ 0.0759™
Error Uas 30 20.965 38467.65 0.00000964 6.845 0.363 4.611 0.167 0.274 0.0118
CV(]) ypuss o 6.149 6.237 9.372 2.898 4.392 3.029 4.874 8.889 6.317

IoN g )b Jleiml e (o o gime g 0 S CuS 5 4y i g 5 NS
ns and ** indicating not significant, the significant differences at 5 and 1 percent probability levels.



QO-YON ¥ gl o las [om3h Sl /5l Sy liiios 5 psle

o g Dolew

) 0930 azelS 558 Selaadlonnl b H3 Sl
D2 oo a8l s )l e

528 s el 14z lS A (39 9 Job (e Ls
Sy Gosd 5 (Sl jlead Sl daosls il )l
Al 9 5 Fab Il p et s Sl bl
J9uz) 09 o cre oy G Jlaisd C.Ia.w 40 axals
5 b APl (e ek dunlie @S 3ok ()
b Sl o YIVA 5 WY/ ¥ ol oy azmalS ay 3s
Sk eIl (S g 6)ed Heax sk g Ol
Salls ;o (IVF) azalS 4y (G5 9 (VAL azalS sy
b Sl (F 5BV JS0) 09 jVea oo Ve v (5500 5
S9y Cmdly Siealy g0 g Sldlo ol
Ll o0, 5es il aomalS as gy 5 b o5l
e 9 Sehdlo vl ) i e WU
i Fis 9 b slpatly el e Sy
aalS Job 5 Syl wo)s als Jdoay azals
Saadat et al., 2023b;) cwl )98 o5 Cov
g i el Jdoay s bds a Gels (2023c
5 Sl calae alidl s (Jshe GlacSsn 5
5 by e el Spmmlpy a5 Conl Joho (5235988
TavakolAfshari et al.,) sgs o o] s Lial3dl
G5 Cos ads sl arls jielS (isen (2009
oS il 8l g Jols s alS Loy canl S
U5 Cow s Sl (Tao et al, 2018) ol
wesoe Gl olS cpaiz o ) azalS A 650
S Ylo>| (Saadat et al, 2023b; 2023c)
5 DNA s 013 olge &8 > daps 351 51 (S5 daze
O Jlad aiile oliasdign Ol pod (6w SG ol el
Igbal et al., 2020; Bakhtavar et) ;Js,0.e o35l
5 (Farooq et al., 2006) S Jglwe oo 5 «@l., 2015
Hussain et) jals> sauS Cogis slo codglio sl
5 azlS 0l g )% (Sialsr m e aie @l 2016
iy oLl Ghalidl a e Coles j0 5 50 oS Sse
mly sl ,dsas caslosls lis Sliass 0gd oo azalS
ua.‘>Lw (_g‘)b Q-J).A_o 9 ML«:M‘ ss)..\.:.b l) (W)
Saadat) a5V [ aalS 4 S99 Jeb
(etal., 2021; 2020d

w320 bl 4 ax g b iazadln g dzdd ) iS5
Axddy ) iS5 g Siaelp 9690 0ol P il )l
ykgo&m&;lewje&gjwol@)eqéu5
chw 0 azddls g azaiy; Sis (59 p adlhe 0,90
el b (VJg2) 0g o gae vos mu Jleisl
azaile 5 axdd, SES()9 Gr ot Gele duglie
L h.i.md').i 4 'n)f‘_sl.w VEIEY o VS S
SES()9 RS 9 Gy9d Hea> G9d 3 Ond e

\ ﬁ)ma@w)Yy&m\” LS)B-':‘BML:-')'-"
g 5 Sehwdle wul b Sl (D C

araile g azady, SES(y9 59 Sl Siealy
Sl St Gl S Ll o)A 5L
G2 L )90 5 g Sl 9)e 5 Skl
5 508 % D ealiS 4y glags 5l culled 5 i
Kaur et) aeos oo jmalS 1) azddle 5 azas,, Sis
o ] Dl Cudgazme b o555 ,88ly 40 .@l., 2022
My sl Glopsd Slge dgaee Joe o S
SiS g Sojy Sl )3 g ead slaalS lacdl,
4 (Hawrylak et al., 2019) vas o zalS 1) axals
5 Solcdlos anl (gyue 5l colaiul a5 ausy oo Sl
903,5 ablie (598 15 5l (AU (e SISTL ol o
Si 5 S0js Ol & 4 g ool dgue | azalS w)
b Sl alioe Rl azals 5 axdle 5 aty,
ol Gl s G jeme by n 36 L e
) azalS Sdplbio 5 (Seilnid sloanl,d o S sl
azalle g azady, SiS 5 Foe 9 0ol 1B U o
5 Seidyyied el cale Jsas 5 ans oo Sl
azale g azddy) SESG59 5% 23S obg SIS
Sivritepe et al., 2003; Omidi et) aas o i3l
b Siaaly 45 el o0ls slis s 1S l., 2005
SS9 SO o 9 Skl anul g0
ol raldl o co g by o ) azraBla g azady,
oLee 5 wolew (Saadat et al., 2020c; 2020d)
Lol 5 25,0 aelS 4o (Saadat et al., 2023b: 2023c)
S5 0l malp sla)dy o azalS Sis g 5059 Gl F
9 3l comizran 390 (815 (6590 i Ll
aS ws,S ,;5 (Tamindzi” et al., 2023) | Sen



QO-YONE- Y] gl o ,las [pmssly o [l iy cliions g psle

b Sl 8l Lol eS8l o (6, b Sieenl
Syo cdale Gl b (Y Jgaz) 09 jlien Gy
8l Gl LS, (eslsls 5 VB el culled
5t IV0 coiya Sl cpl polie (n e S5 sbas
Voo opd 4 barye aiids )5 (ngn p eSSk TIVA
el @3l cdled (558 (¥ Jga2) o9 Ve oo
2 S e YIYA) M}JT ol Hlake p XeS g wle als
J992) 050 Yo (oo Vo (595 )0 (a8 10 3 (j9 0,5

(f

b 3ol g 5550y 9algls GYBL o 5T colad
Sl 5 Gosd osle il il ly a3 @l @ az g
gl )3 ol 5565, 53U8lS GBS 31 colled
Ol g asdlas 0550 Jole g0 blaie Sl g ows,0 G Jlois!
Slwslie mls gub (Y Jgux) ol jlo gms e Olaw
2 Sk (YY) S el o i Sk
5 (Oean » oS e TNY) 550, (55bglS (et
s 5 Sebcdlo sl ! it oolie (yyeaz

2955 30 il T (Som 3T (535 6290 9 Simonl 51 il g 4525 - Jgur
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Fig. 1. Mean Comparison for the interaction effect of Salinity and priming on Germination Percentage
(A), Radicle fresh Weight (B), Radicle dry Weight (C), Plumlue dry Weight (D), Length Vigor Index

Seedling (E) and Weight Vigor Index Seedling (F) and Peroxidase enzyme (G) activity in Pea. The
different letters in each column indicate significant differences at 5% probability level.
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Abstract

In order to investigate the effect of priming on seed germination indices and antioxidant enzyme activity
in chickpea seedlings under salinity stress and an experiment was conducted based on completely
randomized design arranged in factorial with three replications at University of Mohaghegh Ardabili in
2023 with 3 replications. Treatments were four salinity levels (0, 50, 75 and 100 mM Derived from
sodium chloride) and four levels of priming (without priming (control), hydropriming, priming with
gibberellin (50 ppm) and salicylic acid (100 ppm)). The results showed that salinity stress reduced
germination percentage (GP), daily germination coefficient (DGC), plumlue fresh weight (PFW). But
seed priming with distilled water, salicylic acid, especially gibberellin improved these traits. Salinity
increased the mean germination time (MGT), so that the highest (0.0387 seed per day) was observed at
salinity of 100 Mm. The highest radicle fresh weight (RFW) (110.967 mg), radicle dry weight (RDW)
(19.600 mg), plumule dry weight (PDW) (14.667 mg), seed length and weight vigor index (SLVI and
SWVI) (12.041and 3.288) were observed in priming with gibberellin and control. The activity of
catalase and glutathione enzymes reductase in priming with gibberellin were the application 66 and 42%
higher than the control. The activity of peroxidase (enzyme in gibberellin treatment and salinity of 100
mM compared to the control showed an increase about 96%. Also. lowest amylase (2.1384 mg g-1 FW
min-1) was obtained in salinity of 200 mM. In general, the results showed that gibberellin by stimulating
antioxidant enzymes and neutralizing free radicals can reduce the harmful effects of salinity stress on
some traits in chickpea seedlings and improve seedling growth.
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