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physiological and biochemical characteristics of sunflower (Helianthus
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Extended abstract

Introduction: Environmental stresses, including salinity, result in the overproduction of reactive oxygen
species, which, at high levels, can cause oxidative damage, impair membrane lipid functions, inactivate
enzymes, and impede the metabolic activities of the plant. Salinity affects seedling growth through osmotic
stress, ionic toxicity, lack of absorption of essential nutrients and water, production of free radicals, cell
membrane destruction, and reduction of cell division. Seed priming is a quick, easy, low-cost, and effective
strategy for improving germination. It is a seed treatment before planting in which seeds are fully immersed
in special solutions and dried until further use. Seed priming assists the germinating seed in mitigating salt
stress by neutralizing ionic toxicity or promoting defense mechanisms. This study aimed to assess the effect
of seed priming with vitamin U (S-Methylmethionine) on germination and the physiological and biochemical
characteristics of sunflower seedlings under salinity stress.

Materials and Methods: This experiment was conducted in 2023 as a factorial based on a completely
randomized design with three replications at the University of Mohaghegh Ardabili. Experimental treatments
included four salinity levels (0, 50, 100, and 150 mM) and three levels of vitamin U (0, 2, and 4 mM).

Results: The results showed that salinity reduced germination and growth indicators, including
germination rate (GR), germination percentage (GP), mean daily germination (MDGQG), seedling length (SL),
seedling dry weight (SDW), seedling length vigor index (SLVI), and seedling weight vigor index (SWVI);
but seed pretreatment with different levels of vitamin U, especially the level of 4 mM, improved these traits.
Daily germination rate (DGR) was higher by about 25% compared with the salt-free control treatment and, in
priming with vitamin U compared with the control (distilled water), it showed a decrease of about 32%.
Compared with the control (distilled water), the catalase, peroxidase, superoxide dismutase activities, and
proline content of seedlings obtained from primed seeds increased respectively by 9%, 8%, 32%, and 47%
after vitamin U treatment. Increased salinity levels reduced total seed protein content, so that the lowest total
seed protein content was observed at 150 mM salinity (0.384 mg g' FW). Mean germination time (MGT)
and malondialdehyde content of seedlings in the priming with a concentration of 4 mM vitamin U and
without salinity showed a decrease of about 73% and 21%, respectively, compared with the control (distilled
water) and 150 mM salinity.

Conclusions: The results of this research showed that sunflower seed priming with vitamin U at a
concentration of 4 mM is the most effective method to improve the germination and biochemical
characteristics of seedlings, and can reduce the harmful effects of salinity on some traits in sunflower
seedlings and improve seedling growth by stimulating antioxidant enzymes .
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Highlights:

1. Seed priming using vitamin U improved germination indices of sunflower seed under salinity.

2. Seed priming with vitamin U decreased the content of malondialdehyde and increased the amount
of proline and protein of seedling.

3. The concentration of 4 mM seed priming with vitamin U showed a better effect on germination
indices and biochemical characteristics.
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Table 1. Mean comparison for the effect of vitamin U and salinity on germination characteristics in sunflower

U b 5lg> Sy Sl doys dily) (Gialer (Sl iy, Gialex S azalS ok
GYgoeo) U sl o S . . .
Germination rate Germination Mean daily Daily Seedling

Vitamin U (mM) (seed/day) percentage (%) germination germination rate  length(cm)

0 0.366 © 65.417 ¢ 7.276 ¢ 0.1392 6.949 ©

2 0.483 " 73.833 " 8.208 ® 0.124 " 11.043 1

4 0.718 2 87.667 2 9.746 * 0.104 ¢ 15.689 2
GYgo ko) ()5
Salinity (mM)

0 0.678 2 84.222 2 9.379 2 0.108 ¢ 14.086 2

50 0.561°" 79.000 ® 8.778 b 0.116 % 12.344 1

100 0.478 ¢ 74.444 ¢ 8.272 ¢ 0.123 " 10.464 ©

150 0.372 ¢ 64.889 ¢ 7.209 ¢ 0.142 2 8.012 ¢
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The different letters in each column indicate significant differences at 5% probability level.
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Figure 1. Mean comparison for the interaction
effect of vitamin U and salinity on mean
germination time in sunflower; The different
letters in each column indicate significant
differences at 5% probability level.
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Figure 2. Mean comparison for the interaction
effect of vitamin u and salinity on seedling dry
weight (A), length seedling vigor (B), and
weight seedling vigor (C) in sunflower; The
different letters in each column indicate
significant differences at 5% probability level.
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Table 2. Mean comparison for the effect of vitamin U and salinity on biochemical traits in sunflower seedling

U e Ly STy U grond a9 olon
T sty Sk 5 asly) 2 PSSk 2ol o £S5 2 J5e9,500)
()YBASL:-A) v Y i
Vitamin U (530 (o530 (o530 5 03 f. S k) (5 s
(mM) Catalase (units Peroxidase (units ~ Superoxide dismutase Protein (mg/g FW) Proline
mg! protein) mg! protein) (units mg! protein) (umol g' FW)
0 0.865 © 0.606 * 0.601 © 0.389 ¢ 3.273¢
2 0.971° 0.440° 0.678 ° 0.432° 4751°
4 1.026 2 0.607 @ 0.776 2 0.481%2 6.1212
S
(Y50 sbe)
Salinity (mM)
0 0919 ¢ 0.655 ¢ 0.446 2 0.477* 3.849°
50 0.927 be 0.680° 0.459 2 0.453° 4.348°
100 0.961° 0.694 2 0.472 0.421°¢ 5.036
150 1.008 @ 0.710* 0.486 * 0.384 4 5.625%
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The different letters in each column indicate significant differences at 5% probability level.
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