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The effects of Damavand volcanic ash on some morphological and
physiological characteristics of Phaseolus vulgaris
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and Molecular Sciences
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Abstract. The purpose of this study was to investigate the effect of Damavand volcanic ash on the morphological and
physiological characteristics of beans as a factorial experiment in a completely randomized design. The results showed
that the highest dry leaf weight was observed in 100 mg/L treatment per liter of volcanic ash (0.0099 g). The results al'so
showed that the optimal sugar content of the soluble sugar at 100 mg/L of volcanic ash was 0.650 (mg/g D.W.). The
highest protein content and optimal peroxidase activity were observed with 0.68 (mg/g F.W.) and 0.082
(A470/mg/protein), respectively. Therefore, it can be argued that volcanic ash may increase plant growth and
biosynthesis of organic compounds such asiron and aluminum.
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Table 1. The analysis of minerals components of volcanic ash and Damavand soil by XRF method.

Elements Volcanic ash (%) Damavand soil
(%)
Si;,03 345 21.86
Al,O3 7.87 457
BaO 0.23 0.05
CaO 18.52 19.93
Fe,03 29.35 3.76
K20 0.75 141
MgO 3 3.67
MnO 0.09 0.15
Na,O 1.58 1.68
P,0s 0.1 0.19
SO3 0.63 148
Ti,O 0.33 0.52
Cr,05 0.05 0.04
Lol 18.86 24.68
Sr 0.08 0.1

Wigles S ¢ GlaiasT fuS slolas )0 polic 51 S0y cbile Glie oy p -F Jgiz
Table 2. The concentration of elementsin volcanic ash and Damavand soil.

Elements Treatments (mg LY)
V10 V30 V50 V100 D10 D30 D50 D100
Si,05 34 10.3 17.2 345 21 6.5 10.9 21.8
Al;O5 0.7 23 39 7.8 0.4 13 22 4.5
BaO 0.02 0.06 0.1 0.2 0.05 0.01 0.02 0.05
Ca0 18 55 9.2 185 19 5.9 9.9 19.9
Fe;05 29 8.8 14.6 29.3 3 11 1.8 37
K20 0.07 0.22 0.37 0.75 0.14 0.42 0.70 141
MgO 0.3 0.9 15 3 3 1.1 1.8 3.6
MnO 0.009 0.027 0.045 0.09 0.015 0.045 0.075 0.15
Na,0 0.15 0. 47 0.79 0.15 0.16 0.50 0.84 1.68
P05 0.01 0.03 0.05 0.1 0.019 0.057 0.095 0.19
SO; 0.063 0.18 0.31 0.63 0.14 0.44 0.84 1.68
Ti,O 0.033 0.099 0. 165 0.33 0.052 0. 156 0. 26 0.52
Cr03 0.005 0.015 0.025 0.05 0.004 0.012 0.02 0.04
Lol 1.88 5.65 9.43 18.86 2.46 7.40 12.34 24.68
Sr 0.008 0.024 0.04 0.08 0.01 0.03 0.05 0.1
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Fig. 1. Changesin dry weight of bean leaves in the presence of leaf spray treatment with volcanic ash and damavand
soil.
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Fig. 2. Changes in sugar solution and total protein of bean leaves in the presence of leaf spray treatment with volcanic
ash and damavand soil.
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Fig. 3. Changes of peroxidase enzymes in the presence of leaf spray treatment with volcanic ash and damavand sail.
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