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Table 1. Analysis of variance of humic acid on morphological characteristics in under Nickle stress.
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Figure 1. Mean comparison of shoot length of plant under different concentration of Nickle (A) and humic acid (B).
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Figure 3. Mean comparison of interaction of Nickle and humic acid on root length in Portulaca oleracea
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Figure 4. Mean comparison of interaction of Nickle and humic acid on fresh weight in Portulaca oleracea
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Table 2. Analysis of variance of humic acid on physiological characteristics in Portulaca oleracea under Nickle stress.
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ns, * and ** are non-significant and significant at the 0.05 and 0.01, respectively.
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Figure 6. Mean comparison of interaction of Nickle and humic acid on chlorophyll a contents in Portulaca oleracea
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Table 3. Mean comparison of Nickle and humic acid on physiological characteristics in Portulaca oleracea.
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Different letters indicate significant difference between the values of pairs of treatment within columns at P< 0.01 according

Duncan’s multiple comparisons test.
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Table 4. Correlation coefficient of studied characteristics of in Portulaca oleracea under Nickel stress and humic acid

treatment.
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ABSTRACT

In order to investigate the morpho-physiological responses of purslane plant to humic
acid under Nickle stress a split plot experiment based on a completely randomized design
with two factors and three replications were carried out in the greenhouse. The factors
were nickel concentrations with four levels (0, 0.2, 0.4 and 0.6 mM) as the main plots and
four levels of humic acid concentrations (0, 200, 400 and 600 mg/L) as sub-main plots.
The results showed that different nickel and humic acid concentrations had significant
effects on most of morpho-physiological traits such as; root length, MDA, SOD, CAT
chlorophyll and carotenoid contents. By increasing nickel levels, the growth indices such
as shoot and root length, fresh and dry weight, chlorophyll, a, total chlorophyll and the
amount of carotenoid decreased, while by increasing the nickel levels the proline
content, MDA and CAT decreased. By increasing humic acid level, the proline content
and the activity of CAT increased, while the amount of MDA and SOD enzymes
decreased

. The highest yield and chlorophyll and carotenoid contents was obtained at 0.4 mM
nickel and 600 mg/L humic acid. However, it can be concluded that applying the humic
acid can be a suitable procedure to reduce the harmful effects of nickel stress and
improving in physiological and biochemical parameters and plant tolerance to nickel
stress in Portulaca oleracea

Keywords: Catalase, Humic acid, Malondialdehyde, Nickel stress, Superoxide dismutase




