& —__h

ol 21 (519U S g ol

Iranian Journal of Plant & Biotechnology (1JPB)

,3 (Solanum lycopersicum L. var.cerasiforme) oS a8 )0 Ji40 pores 56 31 g

@l A5 5 okl Bl s

odbL:.O dd.]a.\an 9 ig;\ﬁbj‘g;;b)\ \Jﬁ:) (Y‘JJ}J\.QP'\ =0 cru,fp'r.:i\ﬁ\ Laj:l.c ¢;§\(J}i~\.ﬂ e.l.'.m;").’s) QL;;LW:; ~=r
Ol Q1 oDl 35T oils (i 5 pke Aol g o plidiions 3 05,5 (5 S5 =)
mneysanian@yahoo.com
4;_)];1‘ ‘Q\j@.v ‘_SAM...‘\ .)bi AK..:J.) «CJLL:ZDU B r)l} Ja-b L‘;»L,.:;M,i) n); grL«.r sl =Y
Iranbakhsh@iau.ac.ir
Olpl g S (832318 s i 5 risel «lidios Olojla Ly 5 g 4 5 ool Slidions anms o bl =1
Ahmadvandra@ gmail.com
Ol Gl 3 e ol 13T ol &Sl Slns [ dmly  milidins 3 05,5 Slisls -8
Zahraoraghi@yahoo.com
Ol ol ¢ ool 15T ol8sls cOlials dols ¢ punlid o3 05,5 Slslesl =0

mtf.ebadi@gmail.com

ey :lsj:'-:diﬁ.'x.;@)l]

VEO) ol dl s 6

The effect of nano selenium on germination of cherry tomato seeds (Solanum

lycopersicum L. var. cerasiforme) under irrigation and water stress conditions
Maryam Neysanian (Corresponding author)'*, Alireza Iranbakhsh?, Rahim Ahmadvand?, Zahra Oraghi Ardebili*
and Mostafa Ebadi®
1*- Ph.D, Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran,
mneysanian@yahoo.com
2- Professor, Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran,
Iranbakhsh@iau.ac.ir
3- Assistant Professor, Department of VVegetables Research, Seed and Plant Improvement Institute,
Agricultural Research, Education & Extension Organization, Karaj, Iran, Ahmadvandra@ gmail.com
4- Associate professor, Department of Biology, Garmsar Branch, Islamic Azad University, Garmsar, Iran,
Zahraoraghi@yahoo.com
5- Assistant Professor, Department of Biology, Damghan Branch, Islamic Azad University, Damghan, Iran,
mtf.ebadi@gmail.com

Received: March 2023

Accepted: June 2023

Abstract

Selenium is a beneficial element with antioxidant properties that
increases plant growth and tolerance under environmental stress. This
study was conducted to investigate the effect of selenium nanoparticles
on some germination characteristics of cherry tomato plant (Solanum
lycopersicum L. var.cerasiforme) under normal irrigation conditions
and water stress in a completely randomized design with application of
4 treatment levels (zero, 2, 4 and 10 Mg/l) and the interaction of
selenium on drought (4% PEG) was repeated 3 times. For this purpose,
after disinfecting the seeds, they were placed in plates containing filter
paper and soluble selenium with certain concentrations (sodium
selenate as control of bulk and nano selenium) was added to the seed
growth medium every three days. 2 days after the second selenium
treatment, water stress was applied with 4% polyethylene glycol. The
evaluated traits included percentage and speed germination, root and
shoot length, fresh and dry weight of seedlings. The results showed that
the highest shoot length, seed germination and fresh weight in 4 Mg/l
selenium treatments (sodium selenate and nano selenium) under normal
irrigation and water stress conditions and the lowest shoot length, root
shoot, seed germination, weight Wet, percentage and germination rate
were observed at high concentrations of selenium (10 Mg/l) compared
to the control under normal irrigation and water stress conditions. In
general, 4 Mg/l selenium treatment increased plant tolerance to drought
stress and seedling growth.

Keywords: Drought stress, Germination percentage, Nano Selenium,
Seed length.
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Fig 1- Effect of priming tomato seeds with Selenium (Nano-Selenium and Sodium Selenate) under normal irrigation
conditions and drought stress in Petri dishes containing Hoagland's nutrient solution and the response of the seeds to
different concentrations of nSe and Sodium Selenate. The drawing lines in each figure are 2 cm. The different parts
of the figure are as follows:

A-Control irrigation; B-2 ppm Selante Sodium irrigation; C- 2ppm nano Selenium irrigation; D- 4ppm Selenat Sodium
irrigation; E-4ppm nsno Selenium irrigation; F- 10 ppm Selenate Sodium irrigation; G- 10 ppm nano Selenium irrigation; H-

control of aquatic stress; 1-2 ppm Selenat Sodium aquatic stress; J- 2 ppm nano Selenium aquatic stress; K- 4 ppm Selenate
Sodium aquatic stress; L- 4 ppm nano Selenium aquatic stress; M- 10 ppm Selenate Sodium aquatic stress ; N- 10 ppm nano

Selenium aquatic stress.
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Table 1- Effect of different levels of Selenium nanoparticles on cherry tomato germination characteristics under
normal irrigation conditions
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Similar letters in each column indicate no significant difference based on Duncan's multiple range test
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Fig 1- Effect of treatment with different concentrations of selenium under normal irrigation conditions on root length, stem
length and grain length of sprouts in plates containing nutrient solution.

C: Control; bSe2: 2 ppm Selante Sodium; nSe: 2ppm Nano Selenium; bSe4: 4ppm Selenat Sodium; nSe4: 4ppm Nano
Selenium; bSe10: 10 ppm Selenate Sodium; nSe10: 10 ppm Nano Selenium.
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Table 2- Effect of different levels of Selenium nanoparticles on cherry tomato germination traits under water stress
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DC: Control of aquatic stress; DbSe2:2 ppm Selenate Sodium aquatic stress; DnSe2: 2 ppm Nano Selenium aquatic stress;

DbSe4: 4 ppm Selenate Sodium aquatic stress; DnSe4: 4 ppm Nano Selenium aquatic stress; DbSe10: 10 ppm Selenate
Sodium aquatic stress ; DnSe10: 10 ppm Nano Selenium aquatic stress.
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Fig 2- Effect of treatment with different concentrations of Selenium under drought stress conditions on the length of
the stem, root and seeds of the sprouts in the plates containing the nutrient solution
DC: Control of aquatic stress; DbSe2:2 ppm Selenate Sodium aquatic stress; DnSe2: 2 ppm Nano Selenium aquatic stress;

DbSe4: 4 ppm Selenate Sodium aquatic stress; DnSe4: 4 ppm Nano Selenium aquatic stress; DbSe10: 10 ppm Selenate
Sodium aquatic stress ; DnSe10: 10 ppm Nano Selenium aquatic stress
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Table 3- Variance analysis (mean square) of the investigated traits (bulk Se)
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Table 4- Variance analysis (mean square) of investigated traits (Nano Selenium)
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Fig 3- Effect of different concentrations of selenium on wet and dry weight of cherry tomato plants under normal
irrigation and water stress conditions
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