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Abstract

A field experiment was conducted in the greenhouse conditions in the Department of Biology at the College
of Education - University of Samarra. In this experiment, we evaluated the effect of a number of stresses and
their effect on the levels and activity of H202 and ascorbate peroxidase enzyme, The stresses that were dealt
with were, drought, salinity, temperature and light. H202 and Ascorbate peroxidase levels were affected by
drought stress and increased to reached 2.9320 umol / mg fw, 2.2570 mol ASC/min*mg protein respectively
This indicates a clear increase in concentrations and a significant response, The effect of salinity stress is also
evaluated and the result of H202 and Ascorbate peroxidase is also increased significantly reaching to 2.3257
pmol / mg fw, 1.13967 ASC/min*mg protein respectively, In temperature stress we used variable levels of
temperatures 4c®, 30c®, 35¢c°® and 40c°® and the result were com as flow , H202 content were increased in 4c°
and reached to 1.2530 pmol / mg fw after 6-hours of exposure but Ascorbate enzyme witnessed a clear
fluctuation in concentrations when treated with different levels of temperature. As for the light intensity stress
a variable levels of light were used 10pE, 370uE and 780uE were the result com as flow, H202 content were
increased in 10pE and reached to 1.1500 pmol / mg fw after 12-hours of exposure, Ascorbate enzyme
witnessed an increased especially 370UE in 24-hours and it was 1.8700 mol ASC/min*mg protein
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1. INTRODUCTION

Eruca sativa plant Rocket is very well known and widespread extensively all over the world and is usually
consumed fresh for its typical favorable taste, It is mentioned in traditional pharmacopoeia and ancient literature
for several therapeutic properties, and it does contain a number of health promotinfg agents including carotenoids,
vitamin C, fibers, flavonoids, and glucosinolates GLs [1]. Biotic stresses and abiotic stresses affect in a bad way
on plant growth and productivity worldwide, The individual genes steading cannot be dependent approach for
the understanding of tolerance mechanisms, since these stresses are frequent and often in combination with each
other, and ahuge genes are involved in these mechanisms [2]. When plants are exposed to stressful environmental
conditions, the production of reactive oxygen species (ROS) increases and can cause significant damage to the
cells. Antioxidant defences, which can detoxify ROS, are present in plants. A major hydrogen peroxide
detoxifying system in plant cells is the ascorbate-glutathione cycle, in which, ascorbate peroxidase (APX)
enzymes play a key role catalyzing the conversion of H202 into H20, using ascorbate as a specific electron
donor. The expression of APX genes is regulated in response to biotic and abiotic stresses as well as during plant
development and the APX responses are directly involved in the protection of plant cells against adverse
environmental conditions [3]. This enzyme is consider as one of the most important H202 eliminating enzymes
involved in un limited biological processes, Its metabolize hydrogen peroxide (H202) into water (H20) and
oxygen (02) within the plant on the cellular level [4].
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2.MATERIALS AND METHODS

2.1 Standard growth conditions of plant
It is important to take specific controlled conditions was used to growth the plant (Eruca sativa Mill ), we can

summarized this conditions by the following : (14h light with~54E, and 21 °C / 10h and 20 °C, 55-60 % relative
humidity) on a 2:1:1 petamoss, perlite and vermiculite. Flat containers with high edge with cultured pots were
transferred to controlled environmental conditions. After 6 weeks, the plants were directly exposed to one by one
to the following abiotic stresses (drought, salinity, light and temperature) with different time points of exposure
depend on the method and type of abiotic stress, on other hand specific groups were left or kept at growth chamber
conditions without any changes.

2.2 Salinity treatment

Sodium chloride solution NaCl (100 mL) was used to irrigate 6-week-old (42-day-old) plants, we did this three
times a week for up to 14 days. Samples collected in inner leaves were started at 2d, 6d, 10d and 14d in the growth
chamber as described by [5]. Controlled samples were continued three times a week for 2 days, 6 days, 10 days
and 14 days with tap water under controlled growth conditions.

2.3 Drought

For drought treatment, [6] described the following method to get the most accurate results in this field, the plants
were irrigated with tap water three times a week for a period of six weeks of growth in controlled conditions, and
then the plants was subjected to a gradual water shortage depending on three levels (3 days, 6 days and 9 days)
with holding water. At the end of each specific drought exposure, plant sample leaves collected directly in liquid
nitrogen plant growth chamber and stored at -80°C until further analysis. Drought treatment was applied
Controlled samples were continued irrigated three times a week for further )3 days, 6 days or 9 days( after the
plant reached to a period of six weeks of growth in controlled conditions.

2.4 Light quantity treatment

Initially 6-week-old (42) days plants were grown at =54 pmol photon/m2s light quantity, as (control). To calculate
the quantity treatment, plants were shifted to grow under 10 pumol photon/m2s, 100 umol photon/m2s, and 370
pumol photon/m2s respectively, leaves samples collecting started after 2h, 6h, 12h and 24h of exposure to growth
desired light quantity as described by [7].

2.5 Heat shock

Initially 6-week-old (42) days plants were grown in 21 °C as control temperature. For heat shock we started
with transferring the plants to grow at specific temperatures, 4°C (cold), 25°C, 30°C and 35°C. leaves samples
collecting started after 2h, 4h and 6h of incubation at desired temperature as described by [8].

2.6 Measurement of H202

Method was followed in calculating its results of hydrogen peroxide content of control and treated samples, It
was done by homogenizing (~0.1g) frozen leaf material on ice with 0.1% (w/v) trichloroacetic acid (TCA). Then
the homogenate was centrifuged at 15,000 g for 15 min at 4 °C. the supernatant was transferred to new Eppendorf
tube and 0.5 ml of the supernatant was added to 0.5 ml of 10 mM potassium phosphate buffer (pH 7.0) and 1ml
of 1M Kl and mixed gently, The absorbance of assay mixture was read at 390 nm and the content of H202 was
calculated based on a standard curve of known concentrations of H202 [9].
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3. RESULTS AND DISCUSSIONS
3.1 Effects of drought on H202 and Ascorbate peroxidase content.

As shown in Figure .1 The results show a significant but sequential increase in the concentrations of H202, as
the increase on D1 was slight and almost insignificant, but on D2 the concentration was (2.2547pmol / mg fw),
and on D3 the concentration was (2.9320umol / mg fw) if compared to the control group, which was (0.2887
pmol / mg fw), this clearly shows the significant increase in H202 concentrations, and this is an expected result
as the plant responded to producing more free radicals with any biological stress rising.

Ascorbate peroxidase or H202-scavenging enzyme, It is one of the most important enzymes that play a key role
in protecting the plant cell from damage caused by free radicals resulting from exposure of the plant to various
stresses, The results in figure No.1 showed a perfect match between ascorbate on the one hand and H202 on the
other, and this match is logical because the high level of the enzyme is linked to the high level of free radicals in
the plant in general. The results indicated that the concentration on the D1 was (1.6817 mol ASC/min*mg protein)
and on the D2 and D3 was (1.8870 mol ASC/min*mg protein) and (2.2570 mol ASC/min*mg protein)
respectively but in the control group it was (1.4220 mol ASC/min*mg protein) and this confirms that the action
of the enzyme is related to the increase of free radicals, which are shown in the table, The results matched [10,11].
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Figure .1: Effect of drought stress on H202 and Ascorbate peroxidase In an different stress period 3days,
6days and 9days.

The results showed a sharp increase in the concentrations of H202 on the third day of treatment and it increases
with increasing exposure period, reaching its maximum on the ninth day, as the plant initiates the formation of
H202 in response to the stress it is exposed to, At the same time we notice an equal increase of ascorbate
peroxidase concentrations which works on dismantling the H202 into simpler compounds that are easier for the
plant to get rid of, So we note a match in the results between the enzyme and H202 with the difference in levels,
H202 accumulation in plant known as the oxidative burst is one of early event of plant defense response to abiotic
and biotic stresses. Where drought induces H202 accumulation in linear manner with the severity of drought
stress since chloroplasts, mitochondria and peroxisomes are the seats as well as first target of reactive oxygen
species produced under drought stress [12, 13].
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3.2 Effects of Salinity on H202 and Ascorbate peroxidase content.

As shown in figure No.2, The results show a significant but sequential increase in the concentrations of H202,
and the highest concentration was in s4 it was (2.3257umol / mg fw) While the results of both s1, s2 and s3 were
(0.9197pmol / mg fw) , (1.5923umol / mg fw) and (2.0250pumol / mg fw) respectively. All results have witnessed
an increase if compared to the control group, and this confirms the response of the plant and its secretion of free
radicals during exposure to salinity stress, which is matches our hypothesis. The effect of salinity stress on the
H202 content in leaves were agreed with pervious reporting [14].

Ascorbate peroxidase or H202-scavenging enzyme, It is one of the most important enzymes that play a key role
in protecting the plant cell from damage caused by free radicals resulting from exposure of the plant to various
stresses, The results indicated that the concentration on the s1 was (0.56967mol ASC/min*mg protein) its paper
the minimum concentration and on the s2 and s3 was (1.03667mol ASC/min*mg protein) and (1.08667mol
ASC/min*mg protein) respectively but in the control group it was (1.42233mol ASC/min*mg protein) and this
confirms that the action of the enzyme is related to the increase of free radicals, all the result show significant
decrease in concentration of enzyme which are shown in the figure No.2, The results matched [15].
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Figure.2: Effect of Salinity stress on H202 and Ascorbate peroxidase In different stress period 2days, 6days,
10days and l14days.

The results show a sharp and significant increase in the concentration of H202. This increase is affected by the
increase in the treatment period, as the fourteenth day witnessed the highest increase, and the results decreased
until reaching the second day of the treatment. The ability of induction might be linked to the induction. H202 to
induce antioxidant enzymatic defenses to reduce the salinity deleterious effects, since H202 is a probable
signaling molecule that mediates crosstalk between signaling pathways contributes to protection towards another
stresses [16]. The enzyme Ascorbate peroxidase showed a significant increase compared to the control group,
and the highest percentage of the increase came on day14 of the treatment, followed by day 10, but on the sixth
day, there was no significant change occurred, The work of the enzyme is related to the work of H202, as its
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activity is limited to scavenging free radicals and mitigating the damage they cause at the cellular level. You
speak it at the cellular level. Previous study about the influence of salt stress reported that there was increased
total and specific PRX activity that might be to reduced stress severity as acclimation response which could be
associated with lignification and recovery of cell membrane damage by salt stress [17].

3.3 Effects of Temperature on H202 content.

In H202 content a significant differences showed in flowing results and an sharp increase happened especially
in (T1c) Figure No. 3a, Show that T1a which was (0.6210 umol / mg fw), And at the level of T1b, Tlc, it was
(0.9047 pmol / mg fw) and (1.2530 pumol / mg fw) which was the highest increase on H202 concentration in
(T1c) , wail other level of temperature is increased also, In the T2a, b, ¢ concentration, it was (0.2887 pmol / mg
fw). The increase on T1c concentration is for the extreme condition of exposure low temperature and the length
of the treatment period. The result of T3a, T3b and T3c (0.3017 pmol / mg fw) , (0.3893 pumol / mg fw) and
(0.5077 umol / mg fw) respectively, These results is fluctuate in comparison with control group which was
T2a,b,c concentration was (0.3157 umol / mg fw). The result of T4a, T4b and T4c (0.2197 umol / mg fw) ,
(0.3230 v and (0.4773 umol / mg fw) respectively, it's also fluctuat than control group, maybe that belongs to
tolerance activity of plant. In T5 result a, b and ¢ it was (0.2313 pmol / mg fw) , (0.3317 pumol / mg fw), (0.2993
pmol / mg fw) respectively, The concentration levels of H202 was significantly increased in first 2h and rise
again in next 4 and 6 hours.
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Figure 3.: Effect of Temperature stress 4c®, 30c®, 35c° and 40c® on H202 content In different period of time
2h, 4h, 6h.

It is clear that the H202 levels increased significantly when the plant was treated with a temperature of 4°C,
especially after 6 hours of treatment, This is a kind of severe response to low temperatures and its effect on the
plant. While the results of other temperatures of 30°C, 35°C and 40°C were clearly fluctuating, except for 30°C,
which increased after 6 hours of treatment. It seems that 40°C led to a decrease in the biological activity of the
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plant, which led to a clear lack of response at that temperature, These results match [18, 19].Several early studies
discovered that one of the initial reactions of plant cells to abiotic stress was an increase in the formation of
reactive oxygen species (ROS) and about the ROS, a variety of plant responses has been found to be triggered by
H202 such as acclimation to stresses and developmental stages [20]. The response of plants with regard to the
formation of free radicals varies due to the effect of any type of stress, but in general, the H202 ratios rise with a
decrease in temperature to the level of 4 °C.

4. CONCLUSION

In conclusion, environmental stress impacts H202 and APX content in plants by increasing ROS production and
triggering antioxidant defense mechanisms. Understanding these responses is crucial for developing strategies to
enhance plant tolerance to environmental stressors and improve agricultural productivity in challenging
environments.
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