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Effect of 5-Aminolevulinic Acid on Seed Germination and Growth of Wheat

under Salt Stress and Analysis of Its Physiological Mechanism
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Abstract ;: 5-aminolevulinic acid(5-ALA), as a novel plant growth regulator, has been widely applied in
alleviating abiotic stress in plants. In this study, a wheat cultivar Yangmai 25 was used as the experi-
mental material to investigate the effects of seed soaking with different concentrations of 5-ALA(0, 5,
10, 25, 50, and 100 mg * L) on seed germination, material activation, energy supply, as well as i-
onic and redox homeostasis under salt stress simulated by 100 mmol « L™! NaCl solution. The objec-
tives were to identify the optimal concentration of 5-ALA for enhancing salt tolerance in wheat seeds
and to elucidate its physiological mechanisms. The results demonstrated that seed soaking with 5-
ALA(5—100 mg ¢« L™') markedly shortened the mean germination time of wheat seeds under salt
stress by 0.23—0. 42 days and significantly promoted the growth of both radicle and coleoptile. Fur-

ther analysis revealed that 25 mg * L' 5-ALA priming increased wheat swelling rates, as well as the
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activities of amylase, 6-phosphofructokinase, and hexokinase under salt stress, along with enhanced

respiration rates and adenosine triphosphate CATP) content, while significantly reducing starch and

soluble sugar contents in wheat. Although 5-ALA priming did not mitigate excessive Na* accumula-

tion in wheat under salt stress, it effectively inhibited K™ loss induced by salt stress. Moreover, 5-

ALA priming significantly reduced malondialdehyde(MDA) accumulation in wheat under salt stress.

These findings suggest that 5-ALA seed priming promotes wheat seed germination and growth under

salt stress by accelerating starch degradation, maintaining energy supply levels, and preserving ionic

and redox homeostasis.
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Different letters above the columns indicate significant difference among different concentration treatments at 0. 05 level.
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Fig. 1 Germination rate and time of wheat seeds subjected to concentrations
of 5-ALA seed soaking under normal and NaCl stress conditions
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Table 1 Effects of 5-ALA seed soaking treatment on morphogenesis of wheat seedlings under normal and NaCl stress conditions
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100 5.78+0.27b 6.47+0. 16ab 8.4740. 32a 4.6940.52a 21.5340. 37a
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[ 51 G I AN [l /NG B8 3R AR [R) 1] & 26 101 AN [R) R B Ak BE [ 72 0. 05 K P22 5 3%

Different letters indicate significant differences among different concentration treatments under a same germination condition at 0. 05 level.
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Fig. 2 Effects of 5-ALA seed soaking treatment
on the swelling rate of wheat seeds
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Fig.3 Effect of 25 mg « L' 5-ALA seed soaking treatment on total starch content, soluble
sugar content and amylase activity of wheat under NaCl stress
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