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Article Info ABSTRACT
Article type: Background and Objectives: Sweat basil (Ocimum basilicum L.) is an
Full Length Research Paper annual herb whose use as vegetable, medicinal and cosmetic plant is
increasing all over the world. Arsenic (As) is one of the most important
. . ] heavy metals, which is considered as one of the most important
értlc_le h,'Story' contaminants of the environment, which is dangerous for plants, animals

eceived: 01.03.2023 - . .

Revised: 01.15.2023 and humans. The use of 5-ALA (5-Aminilevolunic acid) as plant growth
Accepted: 01.29.2023 regulator has been introduced as a new soilution to deal with some
environmental stresses and to moderate their destructive effects on the
growth and developments of plants. This study carried out to investigation

Keywords: the reduction or balancing effects of 5-ALA on hazard effects of As on
5-aminolevulinic acid morphological and physiological properties of basil.

(5-ALA),

Antioxidant enzymes, Materials and Methods: In this examination basil plant cultivated in two

Arsenic stress,

Ocimum basilicum L groups of As-contaminated and As-noncontaminated soils. For study of

foliar application of 5-ALA in three concentrations (0, 10 and 20 mg/L) on
morphological and physiological traits of basil conducted in the greenhouse
in form of completely randomized design in four replication carried out.

Results: The analysis of results showed that arsenic stress decreased the
content of basil morphological properties but the treatment of 5-ALA to
some extent improved the content of these properties. Also the
physiological properties such as anthocyanin, phenol, flavonoid, proline,
soluble sugar, DPPH, MDA, guaicol peroxidase, catalase, ascorbate
peroxidase, RWC and ion leakage significantly affected by arsenic
contamination and 5-ALA spraying and reaction of these. In the case of
photosynthetic pigments (chlorophyll a, chlorophyll b, total chlorophyll
and carotenoids) were affected by arsenic contamination and spraying of 5-
ALA but the reaction of these factors on these adjectives were not
significant. Arsenic stress decreased the basil growth traits (the amounts of
leaf number, leaf area, leaf fresh weight, plant height, stem fresh weight
and stem dry weight 10.67, 25.47, 26.12, 30.57, 21.98 and 10.34%,
respectively) and photosynthetic pigments (the amounts of chlorophyll a,
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chlorophyll b, total chlorophyll and carotenoid content 31.98, 25.6, 28.83
and 26.43%, respectively) and on other hand electrolyte leakage (217.01%)
and MDA (162.31%) content were increased. Actually the spraying of
5-ALA with the increase of proline (251.89%) and antioxidant enzymes
(GPX, CAT and APX amounts 48.52, 43.64 and 18.51%, respectively)
reduced the negative effects of arsenic stress.

Conclusion: According to reduction and inhibition effects of arsenic on
growth and development of basil, and effects of 5-ALA decline and
adjustment on these factors, it can be said that the use of this component
could be as new way to some extend in reduction of dangerous effects of
these environment contaminations on plants in the future studies should be
considered.
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Table 1. The physical and chemical characteristics of the tested soils.
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Table 2. Means squares for the variance of the effects of 5-ALA treatment on morphological characteristics
sweet basil under arsenic contaminated soil.
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number weight weight weight height
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** * 15 Show significant differences at 1% and 5% levels and no significant difference, respectively
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Table 3. Means squares for the variance of the effects of 5-ALA treatment on physiological characteristics
sweet basil under arsenic contaminated soil.
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Table 4. The effects of arsenic stress and 5-ALA foliar application on leaf number, stem diameter,
photosynthetic pigments of sweet basil under arsenic stress.

55,8 85 Jds ks b s ls a Joby IS
Carotenoid Total chlorophyll Chlorophyll b Chlorophyll a S, sl
Sp 505 e S peS ke Leaf number
mg g™ leaf fresh weight
&-:'-wj
Arsenic
Syl s 3 T Sl
0.64° 3.48" 0.61° 2.69" 19.66° 0l 4 o2
Arsenic contaminated soil
Sl 36 S
087 4.89° 0.82° 3.95° 25.66° =
Arsenic no contaminated soil
(& 2 0.5 k) S-ALA Lo
5-ALA treatment (mg 1)
0.55° 3.01° 0.43¢ 2.18¢ 17° 0
0.79° 4,28 0.76" 3.37° 21.33° 5
0.94° 5.25° 0.96° 4.41° 29.66° 10
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Means within each column followed by the same letter(s) are not significantly different at P<0.05 according to Duncan's test
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Table 5. The effects of 5-ALA foliar application on morphological characteristics of sweet basil under arsenic stress.
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Stem fresh o 08 T Leaf fresh g A Arsenic
\?vr:igﬁts Stem dry weight Plant height ‘\E/f/ieigrﬁts Plant leaf 5-ALA treatment contamination
(gr/plant) (gr/plant) (cm) (gr/plant) area (mm?) (mg/L)
1.81° 0.78° 26.4° 2.46° 11176° 0 3 }
Sy 4y o351 S
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2.32° 0.87% 29.26° 3.33° 15049° 0 Sl 166 SL
2.67° 1.02% 37.46° 3.71° 17116.7° 10 Arsenic
noncontaminated
3.1° 1.35° 44.1° 4.31° 17480.7° 20 soil
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Means within each column followed by the same letter(s) are not significantly different at P<0.05 according to Duncan's test
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Table 6. The effects of 5-ALA foliar application on biochemical characteristics of sweet basil under arsenic stress.
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Means within each column followed by the same letter(s) are not significantly different at P<0.05 according to Duncan's test
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