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seedling vigour and

growth crops. In order 10

determine the impact of nanopriming on germination of cowpea seeds, an experiment was conducted at

Islamic Azad University, Shahr-e-Qods Branch, Tehran, Iran 9

in 2011 by a completely randomized design with three replications. The factor studied included different spraying in three
levels of Tio2 (control, 0.01 and 0.02 percentage) through the placing seeds were exposed to oven. The results showed
that the effect of nanopriming was significant on germination percentage, seedling dry weight, seedling vigour and
seedling length in P < 0.01. Mean comparison showed that the highest germination percentage (90 %), seedling dry
weight (2.05 gr), seedling vigour (184.5) and seedling length (8.58 cm) were achieved by spry of 0.01% Tio2. Finally,
nanopriming treatment can be successfully applied on cowpea seeds to improve germination performance. 1.
Introduction Seed priming is a presowing seed treatment that improves seed performance by increasing germi- nation
rate and uniformity. Priming exposes seeds to imbibition in low external water potentials that allows seed partial
hydration [4]. Seed priming may also increase the seed or seedling tolerance Email:
A.R.Abbaspourrad@shahryariau.ac.ir to stress. Priming initiates metabolic activities, such as protein, RNA, and DNA
synthesis, DNA replication, and b-tubulin accumulation [17]. . Recently, it has been suggested that priming could
enhance the activity of antioxidative systems, resulting in lower rate of lipid peroxidation, contri- buting to seed
invigoration [2], Wang et al., 2003). When seed is allowed to imbibe, the rapidly increa- sing respiratory activities elevate
free radical production, resulting in oxidative stress to cellular components [17] [3]. Priming is responsible to 163 H.
Aliabadi Farahani et al. / Journal of Nanostructure in Chemistry 2 (2) (2011) repair the age related cellular and sub
cellular damage of low vigour seeds that may accumulate during seed development [5]. Priming of seed promotes

germination by repair of the damaged proteins, RNA and DNA [15].
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100 nm is classified as a nanoparticle. Nanoparticles are characterized by high ratio of surface area to volume or weight,

what strongly influences physical and chemical properties of nanosized materials [1]. Nanoproducts find appli- cations

Many products, 8

fillers, opacifiers, catalysts, pharmaceuticals, lubricants or cosmetics are based on the nanoparticles [19]. The increasing

implementation of nanotech- nologies brings a growing risk of creating a new generation of waste -nanowaste [6].

However, in recent times, nanoparticles have drawn the attention of scientists and engineers 3
because of their extensive application in the development of new technologies such as the

chemical industry, electronics, catalysis, and biotechnology at the nanoscale

[24]. In nano- technology,

submicroscopic particles ranging from 1 to 100 nm in diameter are usually referred to as 4
nanoparticles. In recent years there has been a great deal of development of nanoparticles of

different size, chemical nature and structure.

TiO2 has been widely investigated for its promising applications in the field of catalysis [13] [14] [24]. Numerous efforts
have been focused on the improvement of its catalytic capability for the destruction of organic and inorganic pollutants
that exist in air and aqueous systems. Within the fast growing area of photoche- mistry of nanosemiconductor materials,
particularly in the last decade, TiO2 nanoparticles became the focus of interest due to their unique photophysical and

photocatalytic properties compared with that of the bulk.

This study was conducted to examine the Influence of nanopriming on 7

germination  of
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cowpea (Vigna sinensis L.) seed's. 2. Materials and

Methods In order to determine the effect of 7

nanopriming on germination in cowpea seed's, an experiment was conducted in 2011 at Laboratory

Sciences, Islamic Azad University Shahr-e-Qods Branch 14

by a completely randomized design with three replica- tions and the first, seed viability was determined by Tetrazolium
test method. The factor studied included different spraying in three levels of Tio2 (control, 0.01 and 0.02 percentage)
through the placing seeds were exposed to oven. After disinfec- ting, seeds were put in disinfected Petri dish. Each Petri

dish contained 100 seeds. Three

replicates of 100 seeds were put between double layered rolled. The rolled paper with | 6

seeds was putinto sealed plastic bags to avoid moisture loss.

All of the Petri dish irrigated by distilled water.

Seeds were allowed °C to germinate at 25 +1 13

for 8 days. Germination percentage was recorded after the 8th day. Germi- nation percentage was calculated with the
following formula: Germination percentage = Number of germinated seeds / Number of total seeds x 100 Also, Seedling
vigour index was calculated by the following formula: Seedling vigour index = Germination percentage x Seedling dry
weight H. Aliabadi Farahani et al. / Journal of Nanostructure in Chemistry 2 (2) (2011) 164 Data analyses were
performed using the Spss statistical software (Version 16). Mean separations were performed by Duncan's multiple
range test (DMRT) at 5% level. 3. Results and Discussions The results showed that the effect of nanopriming was
significant on germination in P < 0.01. The highest germination percentage, seedling dry weight, seedling vigour and
seedling length were achieved by spry of 0.01% Tio2 (Table1, Fig1, 2, 3 and 4) and lowest germination percentage,
seedling dry weight, seedling vigour and seedling length were achieved by spry of 0.02% Tio2 (Table1, Fig1, 2, 3 and 4).

Priming enhanced
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germination, better establishment and increased yields in a range of crops in many diverse 11

environments [21].The priming

technique due to its simplicity might be acceptable to the farmer of area as accepted to farmer in other semi arid region
and promoted to a wide range of crops, for example maize [9], wheat [10], mung bean [20], Chick pea [18], upland rice in

India [11] and millet in India [16].

It has been long known that one of the main merits of priming treatments is to increase

germination and emergence rate
[12].

However, the question arises whether rapid radicle protrusion is always reflected in rapid

seedling emergence.

(8]

Proposed that emergence losses in the soil are not generally due to germination failure, but

failure of seedlings to grow and emerge above soil surface.

[22] who observed earlier germination of primed Jalapeno pepper seeds. Increased emergence rate due to seed priming

may be due to

increased rate of cell division in the roottips of 10

seedlings from primed seeds as reported in tomato [7]. Increased shoot and root length may be due to early emergence
induced by priming treatment as compared to un-primed seeds. [23] presented the same results by observing that

priming of the pepper seeds significantly improved root length.
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Nanocrystals generally display properties different from the bulk material or the atomic or 1
molecular species from which they are derived. A key to the study of their size-dependent
properties is the availability of samples of high quality, internally crystalline nanoparticles. For
significant physical measurements to be made, these samples must be macroscopic, and therefore a
distribution in particle sizes is inevitable. This distribution ought to be as narrow as possible, and the

position of its peak as controllable as possible.

TiO2 nanoparticles are of particular interest inasmuch as they have been widely used in 1

important technological applications.

Nanopriming (%) 0 0.01 0.02 (%) 100 80 60 40 20 0 Table1: Means Comparison Germination percentage (%) 69 b 91 a
56 c b Seedling dry weight (g) 1.74 b 2. 5 a 1.1 ¢ a Seedling vigour 124 b 183 a 64 ¢ 0 0.01 0.02 TiO2 ¢ Seedling length
(cm) 7.44 b 8.56 a 5.48 c Figure 1: Effect of nanopriming on germination percentage in cowpea 165 H. Aliabadi Farahani
et al. / Journal of Nanostructure in Chemistry 2 (2) (2011) Reference (g) 2.521.510.50b 0 0.01 0.02 a TiO2 Figure 2:
Effect of nanopriming on seedling dry weigh in cowpea 200 160 120 80 40 0 b 0 0.01 0.02 a TiO2 Figure 3: Effect of
nanopriming on seedling vigour in cowpea cmm 108 642 0 b 0 0.01 0.02 a TiO2 Figure 4: Effect of nanopriming on
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Manipulation of seed water relations via osmotic priming to improve germination under stress conditions. HortScience,
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