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Tabel 1. Analysis of variance for main and interaction effect of gibberellin and salinity on germination indices in
quinoa seedling

Mean of square  Sle o (Kiko

T I PP Sl Sae Sl azale Jib arany, Jib wemls Jib
SOV w31 Germination alys, Mean germination ~ Plumule Radicle Seedling
o df rate Daily germination rate time length length length
(GA) oy 3 2.4965™ 0.00013131™ 0.398246™ 31.621™ 38.352™ 137.535™
S) &80 3 6.0404™ 0.00037043™ 1.548918™ 24.198™ 37.427" 121.786™
GA*S Ll i 9 0.1023 ™ 0.00001117™"s 1.510554 2.133™ 0.719" 4.3597"s
Error (E) Ws 32 0.0568 0.00001034 0.030783 0.571 0.942 2.1939
CV(%) &l s o o 12.756 4.031 28.173 21.003 19.406 17.228
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ns and ** indicating not significant, the significant differences at 1 percent probability levels.
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Tabel 2. Mean Comparison for the effect of gibberellin and salinity on germina tion indices in quinoa seedling

wlyg) (Fylszr ey
Daily germination rate

S8l ey
Germination rate

i 02 oS e Dol e il Do Kl dxads Jsb azelS Jsb
Gibberellin (mgL') Mean germination time Radicle length Seedling length

(seed/day) (day) (cm) (cm)

0 1.339 ¢ 0.0834 a 0914 a 2.741d 4258 ¢

100 1.636 b 0.0816 a 0.715b 4.493 ¢ 7.593 b

150 2242 a 0.0776 b 0.531 ¢ 5.942b 10910 a

200 2.258 a 0.0765 b 0.532 ¢ 6.828 a 11.630 a
GYsecke) 5550
Salinity (mM)

0 2.524 a 0.0741d 0.413 ¢ 7.134 a 12.409 a

150 2.287b 0.0769 ¢ 0.459 ¢ 5.515b 9.569 b

300 1.7392 ¢ 0.0814b 0.634 b 4.396 ¢ 7.535¢

450 0.9258 d 0.0868 a 1.186 a 2.958d 4.877d

ol a0 S ezl mhas o lo e Gglas sais LiS i o )8 Gglite By >
The different letters in each column indicate a significant difference at 1% probability level.
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Figurel. Mean comparison for the interaction effect of gibberellin and salinity on plumule length in
quinoa. The different letters in histograms indicate significant differences at 1% probability level.
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Figure 2. Mean comparison for the interaction effect of gibberellin and salinity on catalase (A) and

ascorbate peroxidase (B) in quinoa.
The different letters in histograms indicate significant differences at 1% probability level
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Tabel 3. Analysis of variance for main and interaction effect of gibberellin and salinity on antioxidant
enzymes in quinoa seedling

Mean of square &l e (Sl

i gl @olil ez e STy Bgmend dpuSTpge STy Sl ysSul el ]
S.0.V df Catalase  Peroxidase Superoxide dismutase Ascorbate peroxidase Alpha amylase
(GA) e 3 561.418™  2124.57" 21.688" 33.425™ 0.057350™
S) &5 3 6888.466™  3806.021" 107.724™ 31.770™ 0.033050™
GA*S i 9 87.277" 28.47" 1.159 0.891" 0.001193"
Error(E) U 32 29.273 28.79 1.698 0.348 0.000479
CV(%) &l i g0 12.897 6.778 12.344 16.216 13.402

oY gl d Jlisl maw jo jls pxe gl gae e oS 5 Ay g% DS
.ns and ** indicating not significant, the significant differences at 5 and 1 percent probability levels
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Tabel 4. Mean Comparison for the effect of gibberellin and salinity on antioxidant enzymes in quinoa seedling

Ol oSy o T WP L Sigrangd 2S5
G 5o p)S ) Peroxidase  Superoxide dismutase Salini t" (mM) Peroxidase Superoxide dismutase
Gibberellin (mgL™") (Unit/mg protein)  (Unit/mg protein) Y (Unit/mg protein) (Unit/mg protein)
0 92.833 a 12.467 a 0 57.167d 7.500d
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Fig. 3. Mean comparison for the interaction effect of gibberellin and salinity on alpha amylase in quinoa.
The different letters in histograms indicate significant differences at 1% probability level
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Abstract

In order to investigate the Effect of seed priming with gibberellin on germination characteristics and
antioxidant enzyme activity in quinoa 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 Laboratory in 2024. Treatments were four salinity levels (0, 150, 300 and 450 mM
Derived from NaCl) and four levels of gibberellin (0, 100, 150 and 200 mgL™"). The results showed that
salinity stress reduced Germination Rate, Radicle length, Plumule length and seedling length. But
priming with distilled water, different levels of gibberellin, especially the 200 mgL™" level, improved
these traits. daily germination coefficient and mean germination time were higher about 15% and 65%,
respectively, compared to the control treatment without salinity and in priming with gibberellin 200
mgL™"' compared to the control, they showed a decrease of about 8% and 42%, respectively. The catalase
and ascorbate peroxidase enzymes activity in the treatment with control and 450 mM salinity compared to
with gibberellin 200 mgL™" and without salinity showed an increase of about 86 and 92%, respectively.
The activities of peroxidase and superoxide dismutase enzymes in gibberellin 200 mgL™" treatment
showed a decrease of about 25% and 34%, respectively, compared to the control. Also, the alpha-
amylase enzyme activity in priming with gibberellin 200 mgL™" and without salinity compared to the the
controland 450 mM salinity showed an increase of 89%, respectively. The results showed that seed
treatment with different levels of gibberellin can reduce the harmful effects of salinity on some traits
quinoa seedlings and improve seedling growth.
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