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Drought is one of the most important stresses in reducing plant growth, especially in the
seed germination stage. Oxidative stress is one of the consequences of drought in plants. To
investigate the reduction of oxidative stress damage caused by drought stress by using sili-
con in the initial stages of camellia seedling growth, a factorial experiment as completely
randomized design was carried out in the seed laboratory of Razi University with three rep-
lications. The factors include two camelina genotypes, four levels of drought stress (0, -3, -
6, -9 bar using PEG-6000) and five levels of silicon (0, 2, 4, 6 and 8 mM). According to the
results, drought stress increased the activity of antioxidant enzymes including peroxidase,
catalase and superoxide dismutase and the amount of malondialdehyde, but it decreased the
growth characteristics of seedlings and the amount of soluble proteins. The consumption of
silicon (especially by 6 and 8 mM concentrations) increased the activity of antioxidant en-
zymes and seedling growth characteristics. So, consumption of 8 mM silicon increased pe-
roxidase activity by 23.2%, catalase activity by 13.4%, superoxide dismutase activity by
41%, malondialdehyde by 19.1% and protein content. Soluble was 10.8%. Therefore, the
consumption of silicon 8mM by activating the antioxidant system moderated the effects of
oxidative stress caused by drought stress and increased the growth characteristics of camellia
seedlings.
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EXTENDED ABSTRACT

Introduction

Oilseeds are among the most important crops, because
they are used both in human nutrition and in the pharma-
ceutical industry. Camelina (Camelina sativa) is a spe-
cies of oil plants from Brassicaceae family. In Iran,
drought stress has limited the production of crops more
than any other factor. The efficiency of arid and semi-
arid areas has decreased due to this stress. The growth
and production of crops decreases due to drought stress.
Drought is one of the most important stresses in reducing
plant growth, especially during the seed germination
stage. Proper plant nutrition is one of the ways to reduce
the harmful effects of stress and has a significant role in
increasing yield. In this regard, the role of some elements
such as silicon has attracted the attention of researchers.
The results of research during recent years show that sil-
icon can facilitate plant growth in expose to biotic and
abiotic stresses. Plant resistance in drought stress condi-
tions is important during all plant growth stages. One of
the effects of drought stress is the production of reactive
oxygen species, which has negative effects on the plant.
These damages are more important during the seed ger-
mination and the initial stages of plant growth. The use
of appropriate treatment to reduce the negative effects of
drought stress in the seed germination stage is a suitable
solution for the proper establishment of the seedling and
increasing the growth and yield of the crops. Therefore,
in order to investigate the reduction of oxidative damage
caused by drought stress by using silicon in the initial
stages of camellia seedling growth, this experiment was
carried out.

Materials and Methods

A factorial experiment was carried out as a completely
randomized design with three replications in the seed la-
boratory of Razi University. The factors were two came-
lina genotypes (Sohail cultivar and line-84), four drought
levels (0, -3, -6 and -9 bar using polyethylene glycol-
6000) and five silicon levels (0, 2, 4, 6, and 8 mM using
sodium silicate). The experiment included 120 experi-
mental units (120 Petri dishes, 9 cm in diameter). Ac-
cording to the molar mass of sodium silicate (122.06
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g/mol), the desired concentrations were calculated and
added to the polyethylene glycol solution. Petri dishes
were transferred to a germinator and kept at 20°C for 10
days. The activity of peroxidase enzyme was measured
based on the rate of oxidation of guaiacol by peroxidase
enzyme and the formation of tetra-guaiacol. The activity
of catalase was measured based on the reduction of po-
tassium dichromate dissolved in acetic acid to chromic
acetate and the formation of green perchromic acid in the
presence of hydrogen peroxide and heat. The measure-
ment of superoxide dismutase enzyme activity was based
on the ability of superoxide dismutase enzyme to stop the
photochemical regeneration of nitrobuterazolium by su-
peroxide radicals, resulting from the photodegradation of
riboflavin. The concentration of soluble proteins was
measured based on the binding of coomassie brilliant
blue-G250 present in the reagent to the protein molecule.

Results and Discussion

The results showed that drought tolerance was higher in
seeds treated with silicon compared to seeds without sil-
icon. Drought stress increased the activity of antioxidant
enzymes including peroxidase, catalase and superoxide
dismutase and the amount of malondialdehyde, but it de-
creased the growth characteristics of seedlings and the
amount of soluble proteins. Application of silicon (espe-
cially by 6 and 8 mM concentrations) increased the activ-
ity of antioxidant enzymes and seedling growth charac-
teristics. So, application of 8 mM silicon increased pe-
roxidase activity by 23.2%, catalase activity by 13.4%,
superoxide dismutase activity by 41%, malondialdehyde
by 19.1%, and proteins soluble content was 10.8%.
Therefore, applicatoin of silicon 8mM by activating the
antioxidant system moderated the effects of oxidative
stress caused by drought stress and increased the growth
characteristics of camellia seedlings.

Conclusion

It seems that the presence of silicon is able to reduce the
harmful effects of oxidative stress caused by drought
stress in camellia seedlings.
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Figure 1. Mean comparison of camelina genotype x
drought interaction in terms of peroxidase activity (A),
superoxide dismutase activity (B) and plumule dry
weight (C) (P<0.05)
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Figure 2- Mean comparison of silicon levels in terms of peroxidase activity (A), catalase activity (B),
soluble proteins (C) and malondialdehyde in camelina (P<0.05)
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Figure 3- Mean comparison of drought levels in terms of
the catalase activity (A), soluble proteins (B) and
malondialdehyde (C) in camelina (P<0.05)
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Figure 4- Mean comparison of drought x silicon
interaction in terms of superoxide dismutase activity
(A), radicle length (B), plumule length (C), radicle dry
weight (D) and plumule dry weight (E) in camelina
(P<0.05)
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