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Abstract

The present study was carried out in the botanical garden / department of biology /college of
science Mustansiriyah University, Baghdad. During January 2017 wunder natural
environmental conditions in greenhouse. The aim of this study was to evaluate the activity of
the N-Yttrium Oxide application to reduce salt stress in 1 and 2 g/L of NaCl on seed
germination and seedling growth of Mungbean. The results reveal that N-Y,0; gave the
highest results in seed germinations and seedling growth trait (seedling lengths, shoot length,
number of leaves, number of secondary roots and dry weight of seedling) of Mungbean than
gibberellin and aqueous extract of Liquors roots under 1 and 2 g/L NaCl and has no
significant difference with control treatment..
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Introduction

Nowadays, salinity is became one of the most
environmental problems that caused great
reduction on growth of plant species. Salinity is
one of the most important factors limiting plant
growth also delaying seed germination
(Rahman et al., 2000). Salinity stress affects
seed germination by preventing or delaying
germination (Welbaum et al.,, 1990). Seed
germination is one of the critical steps for a
crop subjected to salinity stress, which due to
accumulation of salt in the seed planting zone
(Tadav et al., 2011). It affects seed germination
and plant growth directly the high salt
concentration causes increased H,O, content in
both roots and leaves (Saha et al., 2010). Both
root and shoot lengths were reduced with
increased NaCl concentration, but roots were
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more damaged, with an increase in number of
lateral roots and increase in its thickness,
compared to shoots (Misra et al., 1996).

Recently several investigators have reported
that some substances such as N- particles
enhanced salt tolerance of many crop species
(Al-Aghabary et al., 2004) and (Liang, 2005).
N-materials are the group of substances in
which one or several dimensions are of size 1—
100 nm but N-particles are atomic or molecular
aggregates with three dimensions between 1
and 100 nm (Liang, 2005). Because of their
tiny size, N- materials show unique
characteristics. For example, they can change
physico-chemical properties compared to bulk
materials. They have a great surface area,
because of these larger surface areas their
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solubility and surface reactivity was higher
(Castiglione and Cremonini.2009).

The aim of this research is to use of N-Yttrium
Oxide potential for reduce salinity stress on
seed germination and seedling growth of
mungbean. Yet no studies were found on the
effect of N-Yttrium Oxide application to
reduce salt stress damages, this is the first
report on the application of N-Yttrium Oxide in
this direction

Materials and Methodologies

The experiment was carried out in green house

of botanical garden in biology department in

college of science, Mustansiriyah University

Baghdad, Irag, in 2017. The experiment was

set as a factorial and arranged in completely

randomized design (CRD) in each replicate 25

seeds with five replications.

Seeds of mungbean were sterilized with

sodium hypochlorite solution (10 %) for 10

minutes, and then washed three times with

distilled water.

The treatment applications were:

1. N-Yttrium Oxide in concentrations of 100
ppm and 300 ppm.

2. Gibberellin in concentration 300 ppm seed
germination promoter.

3. Liquors roots extract in concentrations of 5
g/L and 10 g/L as (plant extract promoter to
seed germination).

4. Control treatment as distils water.

Seeds were soaking for 24 hours in 100 and

300 ppm of N-Yttrium Oxide, 300 ppm of

gibberellic acid 300 ppm and 5 ¢g/L and 10 g/L
of Liquors roots extract. Distilled water was
used as control treatment. The second step of
the experiment, transfer the seeds of each
soaked treatment to different saline solutions
(0, 1 and 2 g/L NaCl) in 15 ml of sterilized
Petri dishes (12 cm diameter) with double
layers of filter paper, each petri dishes contain
25 seeds with five replications for each
treatments. After seven days, the germination
data were recorded:

seeds germinated

germination percentage = x 100

total seeds

Length of shoot final seedlings length, number
of leaves, number of root hairs and the dry
weight of the seedling. The collected data were
analyzed statistically using factorial completely
randomized design and analysis of variance
(ANOVA) according to Statistical Analysis
System (SAS 2012), to compare the calculation
averages by using the least significant
difference (L.S.D.) at the probability level of
0.05.

Results and Discussion

The results in Table 1 showed that the highest
result seed germination % was 85.5 in 300 ppm
Gibberellin followed by 84.33 in 300 ppm of
N-Yttrium Oxide the lowest germination %
value was 81.39 in control treatment.

Table 1: Effect of different treatments on seeds germinations and seedling grow of mung been.

Germination | Seedling lengths | Shoot length | No. of |[No. ofsec.| Dry weight of
Treat. . : L
(%) in (cm) in (cm) leaves roots Seedling in gm.
Control 81.39 4.4 1.3 2 4.1 0.31
N-ytt ‘ggg}e n 100 835 4.9 16 13 6 0.29
N-ytt. oxide 300 ppm 84.33 5.7 1.9 2 6.6 0.37
Liqurous extract 5 81.43 4.6 1.4 1.4 4.9 0.25
gm\L
Liqurous extract 10 | g5 59 5 16 1.8 4.6 0.34
gm\L
Gibberellin 300 ppm 85.5 5.8 1.3 2 7 0.38
LSD *2.17 *0.94 *0.69 NS 0.83 *1.85 *0.088

Each number was mean of five replicate
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The results also obtained that there are no
significant difference between 300 ppm of N-
Yttrium Oxide and plant growth regulator
(Gibberellin) in all the values of seedling
growth (seedling length, shoot length, number
of leaves, number of secondary roots, and dry
weight).

Plant growth and development starts from the
germination of seeds followed by root
elongation and shoot emergence as the earliest
signs of growth and development.

The reported data from various studies
suggested that effect of N-particles on seed
germination dependent on concentrations
(Siddiqui and Al-Whaibi, 2014) in this
experiment the results indicated that 300 ppm
of N-Yttrium Oxide was the best than 100
ppm in all studied traits. In this experiment
showed that 300 ppm N-Yttrium Oxide give
the highest value for mungbean seed
germination % than other treatment except 300
ppm Gibberellin treatment. From these results
we can suggest that 300 ppm N-Yttrium Oxide
can be used to improve seed germination and
seedling growth to mungbean seed. In many
reports recorded that N-particles increased seed
germination by providing better nutrients
availability and pH and conductivity to the
growing medium, (Bao-shan et al., 2004) and

(Suriyaprabha et al., 2012). In another study N-
particles moderate salinity stress in plants is
due to reduction of osmotic potential and
toxicity of Na+ ion by reducing Na+ ion
absorption by plant tissues. (Raven, 1982) that
mean nano practices enhances the plant growth
and development by increasing gas exchange
and chlorophyll fluorescence parameters, such
as net photosynthetic rate (Wang et al., 2014)
The results in Table 2, showed that control
treatment (distil water) gave the highest value
in seed germination % (80.0) compare to (78.5)
in 300 N-Yttrium Oxide. The results in Table 2
recorded that the same concentration 300 ppm
of N-Yttrium Oxide has the highest results in
seedling length 6.1 compare to control (4.4), in
shoot length (1.6) compare to control (1.3), in
number of secondary root gave (6.6) compare
to control (5.2) and in Dry weight of seedling
gave (0.41) compare to control (0.36). This
treatment has the highest value than other
treatments use in this experiment, except in
seed germination%.

even the there was no difference present
between control and 300 ppm N-Yttrium Oxide
that mean N-Yttrium Oxide improving the
tolerance of plants to salinity stress to
Mungbean seed germination and seedling
growth in 300 ppm concentration.

Table 2: Effect of different treatments on seeds germinations and seedling growth of mung been under 1gm\ L of NaCl.

T Germination | Seedling lengths | Shoot length | No. of |[No. ofsec.| Dry weight of
reat. o . : .
(%0) in (cm) in (cm) leaves roots Seedling in gm.
Control 80.0 4.4 1.3 2.0 4.1 0.36
N-ytt ‘;;;'rie 1001 9419 4.4 1.0 2.0 5.6 0.34
N-ytt. oxide 300 ppm 78.5 6.1 1.6 2.0 6.6 0.41
Liqurous extract 5 73.0 5.2 13 15 4.0 0.31
gm\L
Liqurous extract 10 | gg 74 55 1.4 1.0 2.0 0.29
gm\L
Gibberellin 300 ppm 75.0 5.2 1.1 2.0 4.6 0.37
LSD *6.31 *0.62 *0.55 *0.94 *2.07 *0.079

Each number was mean of five replicate

The results in Table 3 showed the same trends
with the results in Table 2 that 300 ppm N-
Yttrium Oxide gave the highest value in seed
germination % and seedling growth.

Indeed our results showed that the application
of 300 ppm N-Yttrium Oxide improved all
plant growth aspects under 1 and 2\L NaCl
concentration  conditions.  The  possible
mechanisms of N-Yttrium Oxide adjustment
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the stress in plant to maintains and grows under

saline conditions.

Table 3: Effect of different treatments on seeds germinations and seedling growth of mung been under 2gm\ L of NaCl.

T Germination | Seedling lengths | Shoot length | No. of |[No. ofsec.| Dry weight of
reat. . : .-
(%) in (cm) in (cm) leaves roots Seedling in gm.
Control 81.39 5.3 1.3 2 4.1 0.31
Ry %’;‘g}e in100 | 259 43 10 15 6.6 0.33
N-ytt. oxide 300 ppm 83.33 4.8 1.4 2.0 6 0.39
Liqurous extract 5 753 3.8 1.1 13 0.4 0.24
gm\L
Liqurous extract 10 68.0 2.7 1.0 1.1 4.6 0.29
gm\L
Gibberellin 300 ppm 77.5 4.5 1.1 2.0 5 0.36
LSD *6.41 *1.05 *0.471 *0.94 *1.85 *0.088

Each number was mean of five replicate

Many reports showed that N-particles (NPs)
have unique physicochemical properties, i.e.,
high surface area, high reactivity, tunable pore
size, and particle morphology (Siddiqui et al.,
2015). The effect of N-particles on plants
depends on the composition, concentration,
size, physical and chemical properties of N-
particles as well as plant species (Ma et al.
2010). N-particles enhanced seed germination
and stimulated the antioxidant system under
NaCl stress. In 2009, Shah and Belozerova
found in their study that some of NPs have a
significant influence on lettuce seeds under
salinity stress N-particles improves leaf fresh
and dry weight, chlorophyll content and proline
accumulation. An increase in the accumulation
of proline, free amino acids, content of
nutrients, and antioxidant enzymes activity due
to the N-particles, thereby improving the
tolerance of plants to abiotic stress (Kalteh et
al. 2014 and Siddiqui et al. 2014).

Conclusions

It could be concluded that application of N-
Yttrium Oxide can mitigate salt stress damages
on mungbean seed germination and seedling
growth in 300 ppm concentration. Many
studies can be deal with other concentrations
for other seed germination.
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