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Figure 1 — Valfajr barley chromosomal ideogram with use PKAP software.
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Table 1- Data, mean and standard deviation cytogenetically traits under concentrations
of titanium dioxide treatments.

(ol ) chle bdia sl (essme ol blke pals Ol el

concentration ~ Total number of  Mitotic Index %) (%) os5505,5
(ppm) cells (%)
Metaphase Chromosomal
Index (%) aberration (%)
0 35438 4,69+ 0.31 31.76+ 8.73 21.26 + 2.84
10 25470 5.25+ 1.49 34.35+ 11.02 45.94+ 9.59
25 26453 5.46+ 0.76 33.55+ 4.19 47.39+ 3.13
50 31861 494+ 1.92 36.22+ 12.46 45.08+ 13.53
100 32824 4.99+ 0.98 33.18+ 6.59 48.67+ 10.44
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Figure 2- Changes in mitotic and metaphase index and chromosome aberrations in
concentrations of Tio, nanoparticle.
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Table2-ANOVA Analysis of mitotic, metaphase and chromosomal aberrations index
under different treatment of Tio,
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Table 3- T-test results of mean comparison for cytogenetical trait of control and dioxide
titanium treated.

Cdho 3031 am s t s t Jla|
Trait Degrees of freedom t-value t probability
S5 Latld 13 0.6660 0.5170
Mitotic Index
Sl Laxls 13 0.4933 0.6300
Metaphase Index
13 4.9554 0.0003

Chromosomal
aberration Index

65 o,5pl il gla CllE Gl Cou g 4wl Oliv Hlee Ol g ke -4 Jga>
ool doeS'

Table 4 - Mean and standard deviation germination traits under different
concentrations of titanium dioxide treatments.

chle sl e Ld sl P I NRSRCI NRFRCIg i, dsb e sl dgb
(WS k) S 033 slw) G e sl Jb ap ety Jib B2 e Le) 88 e L)
Concentration |, Number of (cslo e k) s k) Sl Sl e sl
(ma/l) Total germingtion Germination (cslo (cslo (czs (cus
seed < ratg Stem growth  Root growth Root Stem lenght
rate rate lenght
0 80 17 £14 0.3+0.05 0.06+0.02 0.13+0.02 8.38+1.1 9.58+1.3
10 80 16.5+1.3 0.28+0.03 0.08+0.02 0.13+0.02 7.65+1.3 11.8+34
25 80 18.75+1.2 0.35x0.07 0.06x0.03 0.15+0.02 8.69+0.9 7.57+4.2
50 80 16.75+2.1 0.29x0.04 0.07x0.02 0.14+0.03 8.54+15 11.6%x29
100 80 175+10 0.28+0.06 0.08+0.03 0.12+0.03 6.98+1.8 9.4+28
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Abstract

Titanium dioxide such as the other engineered nanomaterials has uncommon properties
and if the various form of them to be released in the environment tobecome a new class of
pollutants and a threat to public health and ecosystem. This research carried out to
investigation of titanium dioxide nanoparticles effect on germination and cytogenetical trait of
under division cells of Hordeum vulgar var valfajr under in vitro condition. Germination of
barley seeds in the presence of different concentrations of titanium dioxide (10, 25, 50, 100
milligram per liter) was carried out in presence of -control and in form of random complete
blocks design. Trait of germination speed, speed growth of radicle and plumule, length and
number of root and stem also the index of mitosis, metaphase and chromosomal abbrations
such as anaphase bridge, chromosome fragment, sticky telophase and micronuclei was
measured. Result showed that titanium nanoparticle has significant effect on chromosome
abberration of barley and induced abberration index in treated cells in compared with control
while does not affect on other cytogenetical index and germination trait.It seems titanium
dioxide nanoparticles is competent to damage of eukaryotic genetical material and bring
notice to the environmental safety facet is important.
Keywords: Barley, Cytogenetically properties, titanium dioxide Nanoparticles.
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