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ABSTRACT

In this study we were interested in assessing the impact of ZnO nanoparticles and their effects on durum wheat
(Triticum durum Desf). The effect of ZnO is evaluated in three varieties of wheat (Boussallem, Gtadur and
Ouarsenis), the three varieties are represented by V1, V2 V3 and through a range of development settings, made in
the laboratory. The selected varieties were exposed to increasing concentrations of NPs ZnO (0.01mg / ml, 0.05mg /
ml, 0.1mg/ ml, and 0.5mg / ml). The results show that the presence of ZnO based NPs can exert a stimulating effect
according to the effect inhibitor concentration and the parameter under study, it is concluded that, except for a
decrease in root elongation: strong effect concentration. We can advance the development of wheat seedlings was
not much affected by the presence of ZnO NPs in their experimental medium sometimes it provoked a stimulating
effect (increasing the percentage of germination).

Keywords: Nanoparticles, ZnO, germination; vegetable speci@scentrations.

INTRODUCTION

The particles are a search field rich in poterfi@lnew applications in the most diverse fieldshsas materials,
health, energy, food, transportation to name a few.

The nanoparticles can be found in all environmecvahpartments (water, soil, air). Therefore, althef food chain
species may be exposed to nanopartidgs

More current knowledge of the effects on manufazluNPs on plants is relatively limited. These récndies
include those of us[2], studied the impact of NPs ZnO on the germinatioh radish seeds.
a study on garlicAllium sativum) has been carried out jy3 ] and[ 4 ]Who determined the effects of (ZnO) on
mesquite velvet (Prosopis juliflora-velutinf)s ] that investigated the effects of ZnO nanoparticdéditanium
dioxide (TiO2) on rice Qryza sativa L.), more[ 6 J;who has studied the impact of TiO2 nanoparticled earbon
nanotubes on soft wheat and rapeseed? It is viltlsrframework that our contribution fits is to hlgght the impact
of engineered nanoparticles (ZnO) on durum wheati¢um durumDesf).
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MATERIALS AND METHODS

2.1. physical hardware

Figure 01 : Poudre du ZnO pur

The characterization of nanoscale powder was choig in the University Mohamed KhidherBiskra, Aligeand
has delivered us by the care of Dr. BOULOUEDNINE.

1.2.Biological material

The biological material used for the realizationtbé experimental section are three varieties atimuwheat:
Boussallem ;Gtadur and Ouarsenis (V1, V2, V3) gmavn under the same culture conditions the pdotfYousfi
Tayeb (Souk Ahras-Algeria) North East of Algeri®>34 North latitude and 7.0 East longitude, during the 2012
companion.

1.3. Experimental protocol

2.3.1. Getting Suspension of ZnO Nanopatrticles.

In view of their use in bioassays, the ZnO nandglag are suspended in ultra pure water (pH 5.5).
Mother’s suspensions are always prepared in thee sanditions. For the realization of the test wesehfour
increasing concentrations of Zn@1 = 0.01lmg / ml, C2 = 0.05 mg / ml, C3 = 0.1 mgnl, C4 = 0.5 mg / ml".

The dispersion of nanoparticles in water is achielvg a magnetic stirrer; the use of the latterseduto break the
weak bonds between the particles.

2.3.2. Protocol of exposure to nanopatrticles.

This protocol aims to analyze the effect of ZnO NMRgshe development parameters of the varietiekinfm wheat.
Seed germination and development in hydroponics dwgmosure wheat seeds and seedlings with different
concentrations of NPs in ultrapure water for deteation of germination and root elongation; Then tire
Hoagland nutrient medium for measuring evapotraatipn and calculation of dry biomass.

Figure 02: Getting wheat germination in Figure N°03: Wheat farming in hydroponics
Hydroponics A: 1st day of germination, B: A: Establishment of seedling in nutrient medium
7emday germination. B: The appearance of seedlings after 07 de
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2.3.3. Parameters Studied.

2.3.3.1. Germination rate (% Ger) .

A seed is considered germinated when its radidehed 5 mm in length. The germination rate is esqwé as a
percentage.

2.3.3.2. Root length
To measure the root length of germinated wheatlisegsdin different concentrations of ZnO, we uskd software
Dig Tps.

2.3.3.3. Evapotranspiration (ETP) and Biomass Dryer

After 7 days of germination of grains in petri dishfive (5) provided by seedlings are picked aaddferred to
vials of 60 ml filled and sterilized Hoagland maedd [ 7]. At the end of the experiment, plantletsrevdried for 48
h at 60 ° C for measuring, by weighing, the drynéss. ETP is also assessed by difference in léwbemutrient
medium of the vial end of the experiment, and esped in ml / day. The dry biomassisexpressed in mg.

1.4. Statistical Analysis of Results.
Statistical analysis of the data produced in thpeexnental section, was performed using Statissioiware
(version 8; Stat Soft Inc., 2008) with possibledlvemento = 0.05.

RESULTS AND DISCUSSION

The results of the Kruskal-Wallis concerning thenparison of medians for development parametersriglea
indicate that there are not significant differerfPes 0.05) between the control and treated in thre¢ yaBeties
vis-a-vis the evapotranspiration and dry biomag4s0® paintings and 03).

Significant differences (x 0.05) were found between controls and seedlingsoged to nanoparticles inside
varieties for the percentage of germination and t@agth, significant differences between the colnéind treated,
were revealed to within the variety Ouarsenis bprioning the percentage of germination in seedliexysosed to
NPs. (Table 03). As well as the stimulation of relaingation in the Gtadur variety (Table 02).

Table 02: Comparison development parameters analyddn the control and the four concentrations of ZnOin V2

parameters of developmentH s | ddl P

Germination rate (%) (%) 1,29 4 | 0,86 NS
Rootlength (cm) 11,33 4 0,023 S
Evapotranspiration (ml) 3,76 4 | 0,44 NS
BiomassDryer (mg) 3,80 4 | 0,43 NS

NB : s p =0,05) ; ns p >0,05).

Table 01: Comparison of development parameters witthe witness and the four concentrations of ZnO V1

parameters of developmentH s | ddl p

Germination rate (%) 4,37 4 | 0,36 NS|
Rootlength (cm) 6,23 4 | 0,18 NS|
Evapotranspiration (ml) | 0,60 4 | 0,96 NS|
BiomassDryer (mg) 2,76 4 | 0,59 NS|

NB: s p <0,05) ; ns p =0,05).

Table 03: Comparison development parameters analydan the control and the four concentrations of ZnOin V3

parameters of developmentH 4 | ddl P

Germination rate (%) (%) | 10,22 | 4 0,04 S
Rootlength (cm) 7,83 4 | 0,09NS
Evapotranspiration (ml) 7,96 4 | 0,09 NS
BiomassDryer (mg) 4,81 4 | 0,30NS

NB : s p <0,05); ns p 20,05).
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3.1. Impact of ZnO nanoparticles on the Durum.
3.1.1. Effect of ZnO nanoparticles on developmentgrameters.
3.1.1.1. Germination rate (% Ger).
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Figure 04: Effect of ZnO NPs of the germination rate in three varietig®sed to
different concentrations

Figure 04: We note that among the variety V3 germiation rate was increased in seeds exposed to diféet concentrations (0.01 mg / mL,
0.05mg/ ml, 0.1mg / ml, 0.5mg / ml)

Indeed the germination rate at V3 from 80% at ®@% control in the presence of nanoparticles.

3.1.1.2. Rootlength (cm)
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Figure 05: Effect of ZnO NPs of the root length measured in three vagiekposed to

different concentrations.

Figure N° 05: We recorded an increase in root lengtof seedlings at V2 which varies from 8.75 cm tal179 cm for the witnesses to a
concentration of 0.1 mg / ml of ZnO

Against by exposure to the high concentration @5 mg / ml) causes a decrease in the root elmrgathich can
reach up to 2 cm in length in three varieties.
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3.1.1.3.Evapotranspiration (ETP).

12 -
E 10 -
=
& 5 -
[ =
K] 6 -
hd
S
-a 4_
[7%,]
[ =
s 2
)
o
3 0
>
w

V1 V2 V3
Figure 06 Effect of ZnO NPs of the evapotranspiration rate in threetiesiexposed to
different concentrations

Figure N°06 :The statistical results show no signifant differences between controls and treated eaadlariety, which means that different
concentrations of nanoparticles used (0.01 mg / mi0,05 mg / ml, 0.1mg / ml and 0, 5mg / ml) of ZnOags not disturb such a function in
durum wheat

3.1.1.4. Biomass Dryer.
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Figure 07: Effect of ZnO NPs of the dry rate of biomass in three varietipesed to
different concentrations.

Figure N°07: Shows the variation of the dry biomassf seedlings of three varieties of durum wheat ithe absence of nanoparticles
(control) and in the presence of increasing concenattions of the four ZnO

According to statistical results, we recorded ngnsicant differences between the witnesses and fthe
concentrations of ZnO in each variety. We find tih&t applied concentrations do not affect the doynass.

DISCUSSION
v'The ZnO nanoparticles does not cause a toxic effacthe germination of varieties studied. This le®uin

agreement with the work [ 2 Wwho reported that the ZnO nanoparticles have rfettfd the germination of radish,
rapeseed, ryegrass, lettuce and cucumber in tlepeRrtaize seed
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v'Increased seed germination rate among the variggr€enis to different concentrations of ZnO.Stirtiaka of
root elongation in the variety Gtadur concentratiohmg / ml.this result is in line with those & ||, which showed

a significant increase in rate of germination oh&o seeds exposed to carbon nanotubes

v'One hypothesis justifying the root induction aftexposure in ultrapure water or in Hoagland is:
In both cases, the NPs are hereby suspended atigfre of new microspores, the microspores (idasmodesmes?)
In the roots, these pores allowing hydro minerdrition more effective. [6]Inhibition of root elomagion after
exposure to the concentration of 0.5mg /ml.

¥'This inhibition of the growth of wheat roots coldd due to the toxicity of ZnO causes chromosomatrakions,
these aberrations could lead to a judgment of tihesi and cell death [ 9]

v'No effect of ZnO nanoparticles on other developmestameters: The evatranspiration and dry biomass.O
results are similar to that of [ ,6)ho studied the impact of TiO2 nanoparticles oaththe results show that there
is no effect on the dry biomass and evapotranspirameasured at different concentrations of TIOZNP

CONCLUSION

Through the preliminary study of the impact of exgired nanoparticles on development parametersnduwe
have the following results:

We found an improvement in germination in the dee¢@Ouarsenis V3, the ZnO nanoparticles, whiledtrer seed
lots no positive or adverse effects were recorded.

Variety Gradur V2 seed was characterized by a figmt root elongation seeds in a range of [0,d5¥® / ml]
ZnO0.

A concentration of 0.5 mg / ml nanoparticles cauardnhibition of root elongation for seeds of #hnearieties.
The ZnO nanoparticles exert no adverse effectsvaparanspiration and dry biomass of seedlingsiafe batches
of treated seed.

It exists:

A concentration effect of nanoparticles and appBeéd lots tested responses vis-a-vis the meaparedneters.
Variability between seed lots shows better toleeagenotype, Exp: The variety Boussallem showedemfit
responses vis-a-vis other varieties.
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