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Introduction
Salinity stress is one of the most significant abiotic constraints limiting agricwltural productivity worldwide,

particularly in arid and semi-arid regions. In cowpea (Vigna ieulata L.), salinityddisrupts the physiological

processes during germination, leading to reduced seedling vigor,‘nted growth; ased crop yield. Seed

priming, a pre-sowing treatment involving controlled hydration, has emerged a technglogy to mitigate

abiotic stresses. By initiating metaboli iviti i i g ca q e membrane
integrity and antioxidant systems, thereby i r stress‘brviro ents. This

study aimed to evaluate the effectiveness of i aCl, CaCl,, and CaSO,) on two

local bean cultivars (Mashha
Materials and Methods

University, Shushtar branch i‘24—2025. ted using two local cultivars of cowpea: '‘Mashhad'
and 'Kamran'. The Ms werelsubjecte
25°C in total darkness. The priming methods
included: Tt imi X i . Halopriming (HAP): Soaking in 80 mM
arranged as a three- on a completely randomized design with three replications. The evaluated
parameters include centage (GP), germination speed (GS), final germination percentage, radicle
length (RL), hypoco ), epicotyl length (EL), and Seedling Vigor Index (SVI).
Results and Discussion
Analysis of variance showed significant effects of the salinity x genotype x priming interaction on radicle length,
hypocotyl length, epicotyl lengthytotal seedling length, and final germination percentage at the 5% probability level,
and on germination rate and seedling vigor index at the 1% probability level. Increasing salinity consistently reduced
germination and early seedling growth in both genotypes. The inhibitory effect was particularly pronounced at 170
mM NaCl, indicating that increasing salt concentration imposed strong osmotic constraints and possibly ionic
toxicity during germination. In untreated seeds at 170 mM NaCl, germination by the fifth day was reduced to
approximately 6.7% in Kamran and 30% in Mashhad. Nevertheless, priming substantially improved germination
performance under stress, although the magnitude of improvement depended on genotype and salinity level. At 170
mM NaCl, hydropriming increased final germination in Kamran from 6.66% in untreated seeds to 36.66%, while in
Mashhad it increased final germination from 35.66% to 86.66%. In Mashhad under the same severe salinity,
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hydropriming also resulted in 46.66% germination by the second day compared with zero germination in the
untreated control, while CaSO4 halopriming increased early germination to 23.33%. Under moderate salinity (85
mM NaCl), NaCl halopriming in Kamran increased final germination from 63.33% in the untreated treatment to
86.66%. Primed seeds generally showed faster germination than untreated seeds, and hydropriming produced the
highest germination rate across the salinity levels. The improved germination rate may be associated with earlier
water uptake and activation of metabolic processes before radicle emergence. Overall, hydropriming and, in several
combinations, halopriming with NaCl or CaSO4 were the most promising treatments for improving germination,

seedling vigor, and early growth under salt stress.

Conclusion \

The results demonstrated that increasing NaCl concentration subs ly impaire germi tion and early seedling
growth of both cowpea genotypes, whereas appropriate seed priming treatments compensated for the
negative effects of salinity. Hydropriming was partlcularly effective in accelegati matlo nd improving

seedling vigor, while NaCl and CaSO4 h several pe x salinity
combinations. The response to priming was *] phasizing
the importance of matching priming methods w the condltlons of
this laboratory experimenty, hydropriming imi can be considered promising

approaches for improving ¢
salinity treatments were impose
was not possible. Further greems
before practical recommendati

n of their osmotic intensity
itions are therefore required
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Table 1. Analysis of variance (mean square) germination and early growth of cowpea under halo and

hydropriming
S @lie @ Gl plidepy  Sile cope Jsb Jsb Ik A gt
S.0.V & Final Speed s, %,@ Y il
Df germination germination Radicle pocotyl Seedling vigor
percentage length length index
Sogd 2 11194.44™ 573.41™ 171.3" 127.18" 901559™
Salinity
%5 1 13201.11™ 13 28.59™ 1571149™
Genotype
sy 4 lesxx 4.21% 202" 398734
Priming
R 2 . 203.67" 44.09™ 323171
»
Sloisin X6y9 8 .68" 51.78™ 19.36™ 209708™
S i Xeudis 2.3% 1.89" 8.35™ 68131.6™
JUNCARIR % 0.65" 1.24" 8.27" 79696.1™
S.G.P
5 0.84 0.43 3.73 5221.2
(oy) 18.27 18.29 19.2 6.72

X X X = % s
30 S5 g duoyd oy e D HID gixe (Y Gxe ple i 4 g«

cate not significant and significant at 5 and 1% probability level, respectively.
and S.V.I abbrivated of final germination percentage, speed germination, radicle length, hypocoty! length,
icotyl length, total seedling length and seedling vigor index, respectively.
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Germination percentage (%)

o5 Srg e e Jsl 3, £9° 39 po 39 ez 39 R 59) e 59) LT
Genotype Salinity Priming Dayl Day?2 Day3 Day4 Day5 Day6 Day7
Unprimed 0 16.7i 56.69 83.2¢ 86.5¢ 86.5¢ 86.5¢

Hydropriming 0 60.0°¢ 76.6¢ 93.2° 93.2° 93.2° 93.2¢

Control NaCl 0 53.3¢ 60.0° 80.0« 83.3¢ 83.3¢ 83.3¢

CaSO4 0 73.32 83.3° 90.0c 90.0p¢ 90.0<

CaCl2 0 5 50.0" 70.0¢ 70.0¢ 70.09

Unprimed 0 16.7"\\ 333 i 56.7f 56.7f 63.3"
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Table 2: Effects of different priming methods on germination percentage of Cowpea landraces under salt stress and
control conditions for 7 days.
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Hydropriming 0 76.72 83.3° 90.0° 90.0bc 90.0bc 96.7%
Kamran 85 mM NaCl 0 40.09 50.0 76.7¢% 86.7¢ 86.7¢ 86.79%
CaSO4 0 46.7f 50.0 66.79 70.0¢ 70.0¢ 70.09
CaCl2 0 46.7f 53.3¢" 66.79 73.3¢ 73.3¢ 76.7°
Unprimed 0 0.0' 3.3m 6.7' 6.7" 6.7 6.7
Hydropriming 0 20.0n 20.00 26.7i 36.79 36.79 36.7
170 mM NaCl 0 13.3i 13.3k 23.3¢ 33.3¢ 33.3¢ 36.71
CaSO4 0 3.3¢ 6.7 26.7i 33.3¢ 33.3¢ 36.71
CaCl2 0 20.0N 20.0i 23.3¢ 33.3¢ 33.3¢ 33.3
Unprimed 0 20.0N 63.3f 93.3% 93.3% 93.32 93.3v¢
Hydropriming 0 76.72 90.02 96.72 96.72 96.72 100.0?
Control NaCl 0 63.3° 83.3 90.0° 93.3% 93.32 93.3b¢
CaSO4 0 76.72 93.3% 93.32 93.3v¢
CaCl2 0 60p05° 86.7¢ 86.7¢ 90.0cd
Unprimed 0 13.3i 73.3¢ 73.3¢ 73.3f
Hydropriming 0 56.7¢ 96.72 96.72 100.02
Mashhad 85 mM NaCl 0 56.7¢ 96.72 96.72 96.72
CaSO4 0 53.3¢ 86. 86.7¢ 90.0cd
CaC 0 53.3¢ 9@ 90.0be 90.0cd
Unprimed 0 ‘n 35.79 35.7i
Hydropriming 0 ‘g o 86.7¢ 86.7¢
170 mM NaCl 0 .Qpe 90.0be 90.0cd
CaS0O4 ‘ 73.3¢ 73.3¢ 76.70
CaCl2 70.0¢ 70.0¢ 70.3¢
LSD <0.05 34 34 34
ool LSD (y9051 bl 3 2o S8 Jlois | grbans )3 (6l sixo oo ool yolio
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under salt stress and control conditions
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Values represent the mean of three replicates. Within each column the different letters indicate significant differences at LSD test p <0.05.
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Genotype  Salinity Priming Radicle Length cm)  Epicotyl Length cm)  Hypocotyl Length (cm)
Unprimed 3.439ni 151« 3.39%n
Hydropriming 3,74 3.28° 5.13%
Control NaCl 4,45cdefghi 3.47% 4,29%f9
CaSOq 6.43%° 4.502 6.21°
CaCl; 2.84nik 0.90¢def 3.71¢fh
Unprimed 3.459ni \ 5gdef 3.60%"
Hydropriming 5.24bcdefy 3.60%® 5.11«
Kamran 85 mM NaCl 2.551K 1.53% 2.7@"
CaSOq 3.92fhi K !
CaCl; 3.269 ‘ 9"’\
Unprimed kl.38"“
Hy! riming 1.12m
1'93ijklm
3.601"
2. 79Nk
. 6.11°
3.32° 6.38%¢
3.34P 773
3.36" 7.00%
3.75% 6.57%
2 7detoni 0.31°¢f 3.22fdhi
4,74cdefoh 1.75¢ 4,600
Mashhad 5.33abcdef 0.43¢f 3.96¢%fon
4,16°mn 0.27¢f 5.06%¢
4. 46cdefani 0.32¢f 4,020efh
0.20m 0.00" 1.74Km
0.80'm 0.00° 1.52KIm
1.60/KIm 0.00" 1.44Km
1.00Km 0.00f 1.841kim
0.90KIm 0.00f 1.31'm
1.98 1.03 1.39
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