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Gibberellin and ascorbic acid applications to mitigate seed deterioration
damage in sunflower (Helianthus annuus L.) before and after seed aging conditions
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ABSTRACT

Because of high levels of fatty acids, sunflower seed is susceptible to deterioration and damages caused by
deterioration will reduce the quality of seed and seedling. To compare the effect of sunflower seed (cv.
Barzegar) priming with gibberellin and ascorbic acid under two conditions, i.e. before and after the seed
deterioration, an experiment was conducted in 2016 in the greenhouse of the Faculty of Agriculture,
Lorestan University. The factorial pot experiment was performed based on a randomized complete block
design with three replications. The first factor was the application time of priming in two levels (priming
before and after seed deterioration) and the second factor was priming treatments in six levels
(hydropriming, 50 and 75 ppm of gibberellin, 100 and 150 ppm of ascorbic acid, gibberellin 50 ppm +
ascorbic acid 100 ppm and none primed control). Accelerated aging (72 h at 43 °C and 100% RH) was used
to deteriorate the seed. The results showed that priming after seed deterioration in comparison with priming
before deterioration was more efficient to improve traits such as seedling emergence and growth rate and
seedling dry weight (p<0.05). However, for other traits such as emergence and seedling root length, there
was an interaction between priming time and treatments; for these traits, priming after seed deterioration
was generally more effective than priming before deterioration (p<0.05). Hydropriming after seed
deterioration significantly improved percentage and rate of seedling emergence; and 75 ppm of gibberellin
could improve seedling growth rate and dry matter accumulation. Therefore, 75 ppm of gibberellin and
hydropriming are suggested for improving the quality of sunflower deteriorated seeds.
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Table 1. ANOVA (Mean squares) of priming time and priming treatments effects on some seedling traits
produced from deteriorated sunflower seeds.

Df  Seedling Seedling Root  Seedling  Seedling  Chlorophyll  Chlorophyll  Carotenoids
b

(S.0.v) emergence emergence length  growth DW a
percentage rate rate
ns

Repeat 2 8984m 6714™ . 607" 2058" 0.59 ™ 010" 0.008 ™

H H H ns
Priming time 1 211287 757377 ., 174967 517307 3.30™ 043" 0.06 ™
Priming treatment ¢ 564 3= 38205™ a03 49807 14005" 173" 0.86™ 0.07™
Priming time x o ns e s ns e ns ns
priming treatment  © 2629 459.4 03 1403 143.2 17.2 0.24 0.18
Error 26 448 630.2 276 1175 179.7 29 0.20 0.09

CV (%) 11.6 38.9 20.4 15.0 3.7 11.6 15.0 335

ol s G 5 g o0 iy 5 SO izl e (ol g 1 KLiS s 5 4 NS e
** * and ns indicate significant differences at 1%, 5% of probability levels and not significant, respectively
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Table 2. Effects of priming time and treatments on some traits of sunflower seeds and seedlings.

Seedling Seedling emergence Chl.a
emergence rate (seedling/day) (ug/ml)
percentage

Priming time Priming treatments
Control 54.6% 1.12¢% 13.60%
Hydro-priming 85.4° 1.63% 12.93¢%
GA50 ppm 52.8% 1.43% 12.19¢
joher seed — GA75 ppm 53.5¢ 1.90° 20.38°
AsA100 ppm 75.0% 1,340 17.72%
AsA150 ppm 57.1° 0.90% 12.00°
AsA100 + GAS50 ppm 73.6° 1.71% 13.11¢%
Control 50.8% 1.12cde 13.94¢d
Hydro-priming 51.4% 1.77% 15.61°
GAS50 ppm 52.3% 0.75¢ 14.22°%
Before seed GAT75 ppm 49.4 0.73° 14.41%%
deterioration AsA100 ppm 53.3« 1.04% 15.22 bede
AsA150 ppm 45,5% 0.95% 14.88 bede
AsA100 + GA50 ppm 48.83% 0.89% 13.21%
LSD 11.2 0.40 2.88

GA, gibberellic acid; AsA, Ascorbic acid. Sy s8nl Sl ASA (] o> (GA
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Table 3. Mean comparisons of the effects of priming treatments on emergence and quality of seedlings
produced from deteriorated sunflower seeds.

Traits Seedling Seedling Root Seedling Seedling  Chlorophyll ~ Chlorophyll  Carotenoids
emergence  emergencerate  length growth rate DW a (pug/ml) b (png/ml) (ug/ml)
percentage  (seedling/day) (cm) (mg/seedling/ (mg)

Treatmen day)

Priming before SD 50.5° 1.0° 6.7° 65.6° 769.1° 14.42 3.1° 0.9°
Priming after SD 64.7° 152 6.82 78.5° 792.1° 15.02 292 0.8°
LSD 4.2 0.15 1.0 6.8 8.5 1.0 0.28 0.19
Control 53.6 1.51° 8.08 ® 61.8° 770.5% 15.5%® 3.252 0.80?
Hydro-priming 69.8° 1.832 8.16% 66.5° T774.7% 14.26%® 2.92b 0.92¢
GA50 ppm 524°¢ 1.09¢ 8.50% 84.22 775.2% 13.20°¢ 3.522 0.992
GA75 ppm 51.4¢ 1.18« 7.50% 84.7¢° 804.32 17.39° 2.77° 1/05*
AsA100 ppm 64.22 1.19« 7.16° 72.6%® 799.3¢% 16.46 2 3.02%® 0.782
AsA150 ppm 51.3¢ 0.93¢ 8.16% 70.1° 780.4° 13.43¢ 2.70° 0.902
AsA100 + GA50 ppm 60.4% 130" 9.38° 64.8° 762.6° 13.15¢ 257° 0.762
LSD 7.9 0.28 197 12.8 15.9 2.0 0.53 0.35

35, 5l gire M doyo i Jleil e 10 5 gkl L 5 LSD fyael Lulusl ey 50 S i Bgy slyls (slonSilok

* Means with same letter had not significant differences, according to LSD, p<0.05. (GA, gibberellic acid; AsA,

Ascorbic acid)
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