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Abstract

Objective

Purslane (Portulaca oleracea L), contains various medicinal compounds whose quantity is
influenced by its genotype and growing conditions. One way to increase the performance of these
compounds is by using an artificial mutation breeding method such as gamma rays. This study
investigated the effects of gamma rays on some phytochemical traits and grain oil content in the
second generation (M2) of purslane.

Materials and Methods

After determining the appropriate dosage and exploring the effects of gamma rays on purslane,
the purslane grains were irradiated with gamma rays at doses of 0, 200, 300, 400, and 500 Gy.
The M2 and control (non-irradiated) grains were cultivated in the second year as plants in rows
in the College of Agriculture, Shahed University research farm. Characteristics such as total
chlorophyll, carotenoid, anthocyanin, and flavonoid content, along with the activity of peroxidase

and catalase enzymes in the leaves, and grain oil content were measured.
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Results

The analysis of variance showed that the difference among the gamma-ray doses was significant

for all the studied traits. The maximum oil content, chlorophyll content, and catalase activity were

observed in the 400 Gy. The doses of gamma rays were divided into three groups in terms of

peroxidase amount. The maximum peroxidase was obtained in the 200 Gy. This was not

significantly different compared with the 300 and 400 Gy. Grain oil content significantly

correlated with anthocyanin and flavonoids. The correlation of peroxidase with other

phytochemical traits was not significant, except for catalase. At a dose of 400 Gy, one line was

obtained, which was superior to the control in terms of most of the studied traits. The amount of

grain oil in this line was about 57% more than the control.

Conclusion

The results of this research showed that the gamma-ray induced mutagenesis can be used to create

genetic diversity in purslane phytochemical traits.
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584.609**  0.396**  0.679** 30.843**  0.000041* 0.198** 0.449** 4 gamma
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b
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Leven
test (F)
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*and ** are significant at the 0.05 and 0.01, respectively.
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Aok 55l > Slyos ca Sl ol doni 13 33,5 Sy sl cdled 5 O e 55 e j3 S| cacl LS andl a5
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(el (€905 5 0133 (€905 ¥ 0js (€905 5 0j9 PS5 _
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Table 4. Mean comparison (mean + standard error) of Catalase and Peroxidase,

under treatment of different doses of gamma rays

(CxBan p)S ke 1 2lg) sy

(0B p.5 oo o 2lg) YIS (555) LB ax
Peroxidase (Unit in mg of o .
] Catalase (Unit in mg of protein) Gamma rays (Gy)
protein)
0.29°40.02 0.2700°¢+0.05 0
1.05%+0.07 0.5900%*+0.1 200
0.85%+0.11 0.0983%+0.02 300
0.68%°+0.13 0.8311%°+0.11 400
0.56"+0.13 0.1816°+0.99 500

Different letters in each column indicate significant differences.
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Figure 1. Mean comparison (mean * standard error) of grain oil content under treatment of

different doses of gamma rays using Duncan’s test. Different letters indicate significant differences.
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Table 5. Results of Pearson correlation between studied traits
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STy
0.47** -0.19 0.33 0.27 0.30 -
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*and ** are significant at the 0.05 and 0.01, respectively.
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