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the effect of different concentrations of nanoparticles and bulk TiO: on Table 1. Analysis of variance of
cownflower germination performance under drought stress
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Table 2. The effect of Interaction between nanoparticles and bulk TiO: and drought stress on cownflower
germination indicators
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Table 3. The effect of Interaction between nanoparticles and bulk TiO: and drought stress on cownflower
seed vigor indices
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concentration weight weight (ml) length(ml)
0 1.782 0.70 ¢ 2.48 @be 9.63 &4 10.02b-¢ 1.65%¢ 168.69 ¢ 139.52¢
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* Means, in each column, followed by similar letter are not significantly different at the 5% probability level accordimg to Tukey” s
Multiple Range Test.
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Abstract

The present study was conducted to evaluate the effect of bulk and nanosized TiO- on indicators of
Purple Coneflower germination under drought stress. The experiment was arranged as factorial based
on a completely randomized design with three replications and was performed in Medicinal Plants
Laboratory at the University of Torbat Heydarieh, Iran. In this experiment first factor was different
concentrations of TiO bulk 0, 10, 50, 100 and 150 mg/L and the second factor was nanosized TiO-
concentrations of 0, 10, 50, 100 and 150 mg/L and the third factor was drought stress imposed by
PEG6000 in levels of 0, -3, -6 and -9 bar. The Results showed that drought stress did not have a
negative effect on germination percentage, mean daily germination (MDG) and vigor index I and II on
Echinacea purpurea up to -3 bar drought stress treatment. The 150 mg/L concentration of TiO, bulk
particles improved shoot, root and seedling length three times compared to control. In response to
drought stress, the 10 mg/L concentration of TiO, nanoparticles treatment had the least performance in
most of the examined indicators, while the 100 mg/L of bulk and nanoparticles application improved
most germination indicators of coneflower.
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How to cite this article

Habibeh, B., Feizi, H., Alipanah, M. and Farvani, M. 2017. The effect of TiO» bulk and
nanoparticles on indicators of Echinacea purpurea germination under drought stress. Iranian
Journal of Seed Science and Research, 4(2): 97-107. (In Persian)(Journal)

DOI: 10.22124/jms.2017.2500

COPYRIGHTS

Copyrights for this article are retained by the author(s) with publishing rights granted to the
Iranian Journal of Seed Science and Research

The content of this article is distributed under Iranian Journal of Seed Science and Research open
access policy and the terms and conditions of the Creative Commons Attribution 4.0 International
(CC-BY4.0) License. For more information, please visit http://jms.guilan.ac.ir/

1- MSc Student in Plant Production, Faculty of Agriculture and Natural Resources, Torbat Heydarieh University, Torbat
Heydarieh, Iran

2- Assistant Professor, Faculty of Agriculture and Natural Resources, Torbat Heydarieh University, Torbat Heydarieh, Iran

3- Associate Professor, Faculty of Agriculture and Natural Resources, Torbat Heydarieh University, Torbat Heydarieh, Iran

4- Research Assistant Professor, Agricultural Research, Education and Extension Organization (AREO), Agricultural and
Natural Resources Research Center of Khorasan Razavi, Mashhad, Iran

*Corresponding Author: h.feizi@torbath.ac.ir

VeV



