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ABSTRACT

An experiment was carried out using a factorial on the basis of completely randomized block design. The
factor of studied included of TiO2 Nano particles spraying affected on calendula (Calendula officinalis L.). The
factor of study included spraying in five levels of Tio2 (control, Dioxide Tio2, 0.01, 0.02, and 0.03 percentage)
in 4 leaves growth stages. The characters measured were: Dihydrozingoanozin, dinitrozin and POD. The results
showed that effect of TiO2 Nano particles spraying significant on Dihydrozingoanozin, Dinitrozin and POD
in P # 0.05. Mean comparison showed that the highest Dihydrozingoanozin (31.35 mol/g) were achieved by
Dioxide Tio2 Nano particles and the highest Dinitrozin (17.71 mol/g) were achieved by control treatment but
Mean comparison showed that the highest POD (54.80 mol/g) were achieved by Nano particles 0.03
percentage.
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Introduction

Calendula (Calendula officinalis L.) is used as
the medical row material. In the shape of tea, flowers
are used for treatment of the stomach and intestines
diseases, for mouth and throat rinsing. In the shape
of cream, flowers are used for injury, swelling, burn
and bee stab treatment. Flower essential are using for
high blood-fat. Internal, it was used for treatment of
inflammation intestine organs. It strengthens the
organism immunity. People are using it for making
all kinds of laxative tea. In combination with
nicotinic acid it is used for tumour therapy. Active
subject matter of marigold flowers are: flavonoids,
karotenoids, ethereal oils, triterpenic saponosins,
kalenduloside, phytoncids, tannins, resins, slime,
glycosides, C vitamin and organic acids [13].
Nanotech introduced effective methods to control pets
and pathogens and also tolerance to drought stress in
the field of agriculture. TiO2 was attended

specifically because of its unique traits in nano
meteric scale recently [8]. In a study, Nano TiO2

effects on nitrogen metabolism in spinach improved
spinach growth and increased protein and chlorophyll
contents sensibly [12]. It is proved that the activity
of reductase nitrate, dehydrogenase glutamate, and
glutamine synthetase and Trans aminase glutamic-
pirovic increased by TiO2 Nano attendances clearly
[12]. Nano TiO2 attendances could persude nitrate
absorption, accelerate non organic nitrogen (Like: -
NNO-3 and NNH+

4) change to organics (such as
protein and chlorophyll) and rising spinach yield up,
too. In another experiment, the absorption of
palladium and the movement of Nano particles in
nutrient solution in barley (Hordeum vulgare L.)
were evaluated on the diameter of particles. Tiny
particles of palladium eliminated stress in low
concentration of nutrient solution [3]. A research was
conducted to absorption and storage of Nano particles
of silver in alfalfa (Medicago sativa L.) and rapeseed
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(brassica napus L.). The results proved that there is
a direct relation between metal absorption with metal
concentration increasing, and the period of time
which plant subject, to metal directly. Researchers
believe that both of plants (alfalfa, rapeseed) have
good ability to silver absorption and storage. Plants
have the ability to produce natural Nano minerals for
their growth in definite situations [11]. For instance,
some parts of wheat (Triticum aestivum L.) and rice
(oryzae sative L.) leaves and stems which contains
Nano TiO2, depend on some macro molecules like:
protein, carbohydrates and phosphor lipids [11]. This
experiment was conducted to investigation of TiO2

nanoparticles affected on some of enzymes in
calendula (Calendula officinalis L.) under field
condition.

Materials and methods

This experiment was carried out using a factorial
on the basis complete randomized block design with
four replications in a year planting (2010-2011) at
Islamic Azad University Shahr-e-Qods Branch,
Tehran, Iran. The factor of study included spraying
in five levels of Tio2 (control, Dioxide Tio2, 0.01,
0.02, and 0.03 percentage) in 4 leaves growth stages
on calendula (Calendula officinalis L.). The
characters measured were: Dihydrozingoanozin,
Dinitrozin and POD.

Statistics analysis:

Data were subjected to analysis of variance
(ANOVA) using Statistical Analysis System (Spss)
computer software at P < 0.05.

Results and discasion 

Dihydrozingoanozin:

The results showed that the effect of TiO2 Nano
particles was significant on Dihydrozingoanozin in P
# 0.05. The highest Dihydrozingoanozin (31.35
mol/g) were achieved by Dioxide Tio2 Nano particles
and lowest Dihydrozingoanozin (17.05 mol/g) was
achieved by Nano particles 0.03 percentage (Table 1,
Fig 1).

Dinitrozin:

The results showed that the effect of TiO2 Nano
particles was significant on Dinitrozin in P # 0.05.
The highest Dinitrozin (17.71 mol/g) were achieved
by control treatment and lowest Dinitrozin (10.54
mol/g) was achieved by Nano particles 0.03
percentage (Table 1, Fig 2).

POD:

The results showed that the effect of TiO2 Nano
particles was significant on POD in P # 0.05. The
highest POD (54.80 mol/g) were achieved by Nano
particles 0.03 percentage and lowest POD (36.32
mol/g) was achieved by control treatment (Table 1,
Fig 3).

The nano Tio2 treatment has obvious effects on
the improvement of growth and development in
spinach, however, bulk tio2 treatment shows little
effect [6]. Nano anatase Tio2 could increase light
absorbance, accelerate transport and transformation of
light energy [6]. Application of Tio2 has been found
to show an excellent efficacy with a correspondent
20% increase in grain weight due to the growth
promoting effect of Tio2 nano particles [9]. It has
been suggested that could promote growth of
soybeans and could increase the strength of roots,
enhancing the roots ability to absorb water and
fertilizers [5].

Fig. 1: Effect of Nano particles Tio2 spraying on Dihydrozingoanozin in calendula.
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Table 1: Means Comparison
Treatment Dihydrozingoanozin Dinitrozin POD
Control 31.27 a 17.71 a 36.32 c

TiO2 Nano particles (0.01%) 22.65 b 13.52 b 46.27 b

TiO2 Nano particles (0.02%) 22.55 b 13.32 b 45.05 b

TiO2 Nano particles (0.03%) 17.05 c 10.54 c 54.80 a

Dioxide TiO2 Nano particles 31.35 a 17.70 a 36.55 c

Means within the same column and factors, followed by the same letter are not significantly difference.

Fig. 2: Effect of Nano particles Tio2 spraying on Dinitrozin in calendula.

Fig. 3: Effect of Nano particles Tio2 spraying on POD in calendula.
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