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Table 1. Variance analysis for effect of Nano-SiO: and salinity on soybean seeds germination indices
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Salinity (S) s 3 979.89%* 30.70%* 0.13** 0.08%** 92.55%* 0.0008** 192.62%* 239206.43**
o
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oy ) g0 Jlaiol maw 4o jls re o dre pé ool ja FF F s
ns, * and ** non-significant, Significant at 5% and 1% respectively
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Table 2. Summary of variance analysis for effect of Nano-SiO: and salinity on soybean seedlings biochemical indices
Main square e po (s5bo

4, Ol

b by l5 olye D47 A S s Oliee Jsbowe slaasd S e

Sl gl oSSl e @ gl e ) L
Sources of variance 3l Chlorophyll Chlorophylla  Chlorophyll b Ratio of el Proline Total soluble sugars
df chlorophyll a to b Carotenoids
: A 27013.72%*
Nono-SiO2 ol 56 2 71.74%* 17.78%** 45.86%* 12.87%** . 173.45%* 0.30%*
Salinity s g 3 356.65%* 139.09** 51.23%* 1.56%* 2391.47%* 73.30%* 0.11%**
NxS 6 38.14%* 31.91%** 1.43%* 0.42%* 638.76%* 117" 0.004%**
Error Uas- 22 0.40 0.26 0.21 0.12 23.58 0.1 0.0002
CV(%) ol s oy - 3.34 3.99 7.60 14.5 4.27 2.38 2.52

aoy0 ) 50 Jlaisl mdaw o lo e o dxe ol Sy B *ng
ns, * and ** non-significant, Significant at 5% and 1% respectively

Yoy



VYWAA g 0)losds [y Jlo [l e Slinions g psle

Sidiler woys

Germination percentage

100

5

=0
=40 ppm
=@=60 ppm

7.5 10

salinity (ds/m) (g ,q.

Gag oS 9 b U Hlond (gl iU i Lguw jdy (jileer wuo )0 (aSileo dun Lo ) IS
Figure 1. Mean comparison of Soybean seeds germination percentage affected by Nano Sio: pretreatment
and salinity stress
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Figure 2. Mean comparison of Soybean seeds germination rate and mean germination time affected by
Nano Sioz pretreatment and salinity stress
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Abstract

The present study of Nano particle silicon dioxide to increase the germination of soybean cultivar
Williams under salt stress conditions as factorial in a completely randomized design with three
replications in 2015 in the laboratory of Tehran's Shahed University of Science and Technology Seed.
First factor is different concentrations of nano-silica including control, 40 and 60 ppm, and the second
factor different concentrations of salinity control (no stress), 5, 7.5 and 10 dS/m. The traits such as
germination percentage, germination rate, average daily germination, uniformity of germination, the
number of normal seedlings, seedling fresh weight, relative water content of shoot, weight root to
shoot ratio, the total chlorophyll, chlorophyll a, chlorophyll b, ratio of chlorophyll a to b, carotenoid,
proline and total soluble sugar was measured. The results showed that the interaction of nano-silica
priming and salinity on traits such as germination percentage and rate, average daily germination,
uniformity of germination time, normal seedling, root to shoot ratio and chlorophyll content at the
level of 1% (P<0.01) was significant. According to the results treatment of nano-silica concentration
of 60 ppm increase the germination rate is 34 percent. This has offset the decrease caused by salinity
and germination in salinity concentration of 10 dS/m to about 80 percent. Treatment of 60 ppm of
nano silica in the face of salinity on the germination parameters such as speed of germination, normal
seedlings and the shoot relative water content have positive effects and by increase biochemical traits
like leaf total chlorophyll, chlorophyll a, chlorophyll b, the chlorophyll a to b, carotenoid, proline and
total soluble sugar mitigate some of the damage caused by salt stress.
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