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Role of Spermidine and y-Aminobutyric Acid and Hydro priming on alleviation of
salinity effect in germination and growth parameters of cucumber
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Abstract

In order to investigate Spermidine and y-Aminobutyric Acid (Gaba) role on germination features and growth parameters
of cucumber under salinity stress, an experiment was conducted as factorial layout based on the completely randomized
design at university of Torbat Heydarieh, Iran in 2108. The first factor consists of seed priming with Gaba (5 and 10
mM), Spermidine (5 and 10 mM), the combination of them and hydropriming in distilled water, and no treatment. The
second factor was three salinity levels (0, 1.8, 9.5 dS/m). Results showed that seed priming with Gaba and Spermidine
positively affected the shoot and seedling fresh weight, root length, and root dry weight. The highest value of germination
percent, relative germination, and germination index was seen in no salinity and 5 mM Spermidine and 10 mm Gaba
application (by 19 percent more than control). Using hydropriming, Spermidine and Gaba significantly improved
cucumber seedling growth under 9.5 dS/m salinity in comparison to zero salinity treatment. Salinity caused a reduction of
germination percent from 84 to 17 %, but employing seed priming treatments caused an enhancement of relative
germination in salinity condition. In other words employment of hydropriming and these amendments induced in the
alleviation of salinity stress. In attention to application of hydropriming as an inexpensive and convenient method in
comparison to other treatments it could be recommended.
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** and * indicate significant at 1 and 5% of probability levels, respectively.
df: Degrees of Freedom, SP: Seed Priming, SS: Salt stress, CV: Coefficient of variances, GP: Germination Percentage,
GR: Germination Rate, RG: Relative Germination, GI: Germination Index and SI: Seedling Index.
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Table 3- Mean Comparison of Priming levels on seed cucumber germination and seedling growth

. 3 % : V5 5 .-
e 1§ L% 1 v 3 E”g i35 dis j S5
Treatment :»»i‘ é g \j < ie 5 % = % g E 3 £ E» E
)
Control 3.51d 486¢ 234D 49544bh  0.19468a  0.2552 a 0.2213 a
Hydropriming 14.38 ab 11.23 ab 4.90 a 9.5300a 0.16191a 0.2443a 0.2008 a
Gaba 5 ppm 13.94 abc 11.93a 5.27a 10.0522a 0.15563a  0.2552 a 0.1923 a
Gaba 10 ppm 13.74 abc 1046 b 4.63a 9.0567a  0.15992a 0.2381a 0.1967 a
Spermidine 5ppm 15.05a 10.87 ab 4.76 a 9.2122a  0.16117a  0.2580 a 0.1978 a
Spermidine 10ppm 13.47abc  10.67 ab 490 a 9.2556a  0.16456a  0.2385a 0.2003 a
Mix 5 ppm 12.68 ¢ 11.10 ab 491a 9.7156a  0.15642a  0.3703a 0.1906 a
Mix 10 ppm 13.24 bc 10.62 ab 5.47 a 9.6089a 0.16185a  0.2473a 0.1982 a

2 s (§olagae DT o Sl aials dimr 03037 ol Atd s g >~ 6‘)‘-"‘5@‘*)‘-‘*:5;»:{3]&“;‘“13
In each row means followed by similar letters are not significantly different (p>0.05) using Duncan test.
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Table 4. Mean Comparison of Salt stress on seedling growth

. 4 -
4 £ lw bex ) 28 322 3SE SEE QE"‘E’
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< T ¥ v, &= 7 EX g 3 8= T2 3 8> v 8.2
n 3 \—:], n 35 3 o 3 5o 3 DC:’ ] ¢ DF

B ¢ Yo~ o4 ? 2 2 a2

0 5.8717 a 13.6146 a 16.0829 a 119146 a 0.1450 b 0.3180 a 0.1831b
1.8 4.8662 b 10.7602 b 11.9325b 9.4092 b 0.1533 b 0.1661 b 0.1962 ab
9.5 3.2142 ¢ 6.2953 ¢ 9.5038 ¢ 5.4458 ¢ 0.1952 a 0.3060 a 0.2200 a
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In each row means followed by similar letters are not significantly different (p>0.05) using Duncan test.
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Table 5. Mean comparisons of priming and salt stress interactions on seed cucumber germination parameter
and seedling growth

a < . = 2
Le ap YEE 4t iy aB. 35 5. 4 ie
L= \4'5 Y E8 20 NE 1z8 T 8E WwEE %gé
9o e A58 Log % = ? 3 * g P2 28
bW oo = vy € 2] S = 1 8
3 8 & 2 &«
@ »
Control 84.00 ¢ 99.99c 0.105 abc 2.593a 1.2040 def  1.6444a-d  0.0393 a-d
Hydropriming 98.66 a 11746 ¢ 0.123a 1.970 bed 1.0605 ef 1.2980de  0.0411 abc
Gaba 5 ppm 98.66 a 117.46 ¢ 0.115ab 1.946 bed 1.0118ef  1.2594de  0.0424 abc
0 Gaba 10 ppm 100.00 a 119.04 c 0.125a 2.116 bc 1.1023 ef 1.3426 de  0.0409 abc
dSim  spermidine5ppm  10000a  119.04c  0125a  1973bed  1.0039ef  12932de  0.0358 c-f
Spermidine 10 ppm 97.33ab 115.87¢c 0.121a 1.933 bed 1.097 ef 1.3378de  0.0365 b-f
Mix 5 ppm 97.33 ab 11587 ¢ 0.118 ab 2.226 ab 0.932 f 15499 b-e  0.0316 d-g
Mix 10 ppm 97.33 ab 11587 ¢ 0.121a 2.016 be 1.0692ef  1.3065de  0.0371b-e
Control 62.66 d 100.04 ¢ 0.078d 2.106 bc 1.0902ef  1.2876de  0.0369 b-e
Hydropriming 97.33 ab 155.38 ¢ 0.121a 2.003 be 1.3119 ef 1.2927 de 0.0472 a
Gaba 5 ppm 96.00 abc 153.25¢ 0.086 cd 2.013 be 1.2258 c-f  1.3806 cde  0.0415 abc
18 Gaba 10 ppm 92.00 abc 146.87 c 0.098 bc 1.923bcd  1.2612b-f 1.4363cde  0.0397 a-d
dS/m  spermidine5ppm  97.33ab 15538¢  0.423a  2.033bc  1.2508b-f 14528cde  0.04369 abc
Spermidine 10 ppm 96.00 abc 153.25¢ 0.120 ab 2.003 be 1.1759 def  1.2924de  0.0436 abc
Mix 5 ppm 94.66 abc 151.12 ¢ 0.116 ab 1.873bcd  1.3366a-f 1.4864cde  0.0457 a
Mix 10 ppm 93.33 abc 14899 ¢ 0.116 ab 1743bcd  1.2723b-f  1.4452cde  0.0448 ab
Control 17.33¢ 100.07 ¢ 0.021¢e 0.883¢e 0.9216 f 1.0495 ¢ 0.0036 h
Hydropriming 92.00 abc 531.17 a 0.115ab 1.853 bed 1.6472 ab 1.9819 ab 0.0284 fg
Gaba 5 ppm 94.66 abc 546.57 a 0.116 ab 1.746bcd  1.6272abc  1.9976 ab 0.0263 g
95 Gaba 10 ppm 94.66 abc 546.57 a 0.118 ab 1.846bcd 1.5575a-d 1.8563abc  0.0297 efg
dS/m

Spermidine 5 ppm 90.66 abc 523.47 a 0.113 ab 1876 bcd  1.5719a-d 1.8548abc  0.0304 efg

Spermidine 10 ppm 85.33 be 492.68 a 0.106 abc 1.676 cd 1.6204 abc  1.9786 ab 0.0271 g
Mix 5 ppm 85.33 bc 338.73b 0.106 abc 1.899 bcd 1.7233a 2.0666 a 0.0254 g
Mix 10 ppm 92.00 abc 531.17 a 0.113 ab 1.450d 14167 a-e  1.7486 a-d 0.0271 g

IS 3 g g (415 g M1 0 cla.«): L'/Sjl: aals diz 05057 ol Ais ailie o9 61)\:5@%@@{@@,@);
In each row means followed by similar letters are not significantly different (p>0.05) using Duncan test.
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