Iraqi Journal for Applied Science (IJAS)

Vol. 2, No. 2, June, 2025, pp. 49-55

ISSN: 3006-5828, DOI: 10.69923/er966f98

Effect of soaking with non-enzymatic antioxidants on Seed
germination and growth of Wheat and yellow corn seedling

under salt stress

Leqaa Taher Kamel', Azhar Lateef Shwish?, Dorees Taher Hasan®
1.23Department of Biology, College of Education for Pure Science, University of Diyala, Diyala, Iraq.

Article Info

ABSTRACT

Article history:

Received: 30, 01, 2025
Revised: 29, 04,2025
Accepted: 03, 05,2025
Published: 30, 06, 2025

This study was conducted for period 1 to 20-2025 and aim of studying the
effectiveness of soaking with antioxidants and its effect in reducing salt stress
on the growth characteristics of Wheat (Triticum aestivum L.) and yellow
corn (Zea mays L.) plants. A factorial experiment with five treatments was
conducted according to a randomized block design (RCBD). involved with
distilled water, salicylic acid at a concentration of 150 mg/I-1, ascorbic acid
at a concentration of 150 mg/1 -1, vitamin-E at a concentration of 150 mg/1-1,
and proline at a concentration150 mg/1 -1 .The seeds were obtained from the

Keywords: Diyala Agriculture Directorate with different salt concentrations Nacl, (0,2,4
Antioxi and 6) , the results showed the absence of significant difference in these
ntioxidants > -

. . transactions in each of the characteristics of root length, shoot length, dry
Salclly{c ac1.d weight, fresh weight, And the relative salinity tolerance index ,However a
A§C0rblc acid significant ~ superiority when irrigated with salt concentrations from a
Vitamin E solution that included 2NaCl in the average of these characteristics,The
Prolin acid results showed a significant difference in the average the interference
Na Cl between the soaking materials and salinity concentrations of irrigation water
Triticum aestivum L had, a significant effect on all studied characteristics.
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1. INTRODUCTION

The Wheat crop Triticum aestivum L. It ranks first in the world in terms of area and production. It is the
most important crop among grain crops, because it is a staple food for more than 60 countries in the world, as it
meets about 20% of human nutritional needs [1]. Wheat production in Iraq is increasing widely and the reason
for this increase in production is due to horizontal expansion, so we need to use Techniques and methods to
increase crop production by expanding agricultural areas [2]. Wheat is also a plant of the grass family
Poaceae.tricarbon C4 Which is grown for its seeds for food, industry and fodder purposes. Wheat has many
varieties. These varieties differ in their tolerance to salinity [3]. This crop also achieves a good balance
between carbohydrates and proteins, which is why it is called the queen of crops [4]. Yellow corn is Zea mays
L. of C4 plants [5]. It is also one of the most important industrial and food grain crops belonging to the
Poaceae family. Poaceae is the most important crop in many countries of the world, including Iraq.

This crop ranks third after wheat and rice in terms of area and production [6]. The crop is used to treat
some chronic diseases such as chronic inflammation of the kidney, prostate and urinary bladder. It is also used
to reduce harmful cholesterol in the blood, and reduce sugar levels, in addition to its anti-proliferation effect on
cancer cells [7]. The crop has antioxidant properties, which protect cells from damage resulting from oxidation
processes in the body caused by free radicals [8]. And you know Antioxidants They are compounds used in
food preservation by tAGood spoiled or rancid or discolored as a result of oxidation [9].
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Nutritionally, antioxidants are compounds that are added to food in low concentrations, so that they
prevent. It prevents the oxidation of some vital compounds such as fats, carbohydrates and nucleic acids [10].
Antioxidants protect in several ways, either by directly inhibiting Production of active oxygen compounds
Reactive Oxygen Species (ROS) or prevent their spread or destruction [11]. The most important feature non-
enzymatic antioxidants They have low molecular weights and have the ability to prevent or reduce the damage
caused by oxidative stress [12]. The non-enzymatic antioxidants are collected from the ascorbic acid, and
alpha-tocopherol (vitamin E) Glutathione plays an important role in inhibiting oxidation and reduction in plant
cells [13]. Salicylic acid returns belong to the group of plant phenolic acids, and is one of the plant hormones
that have been discovered and are produced by plants [14]. This acid participates in various physiological
processes, and this acid also works as an antioxidant [15]. The acid has been studied as a model plant
hormone.no It resists many plant pathogens [16]. It has been shown that the acid provides defensive protection
against types of environmental stress such as salt stress, heat stress, drought stress and stress resulting from
heavy metals [17].

Ascorbic acid is a sugar acid, it plays an effective role in transporting electrons across the plasma
membrane, in addition to its role in cell elongation and division, as it controls cell growth [18]. This acid plays
arole in protecting crops from exposure to stresses such as salt stresses, so it can be described as an antioxidant
in the plant [19]. The concentration of ascorbic acid is high in the chloroplasts, where its primary role is to
protect against the effects of free radicals [20]. Ascorbic acid works as Auxinic is an anti-toxin and plays an
important role in increasing the flower cluster and productivity [21]. Alpha-tocopherol, also known as
Vitamin-E is a fat-soluble antioxidant compound, present in high proportions at the membrane level and
inhibits the chain of lipid peroxidation reactions [22]. It protects the plant from the effects of oxidative stress
resulting from salt stress, and also protects the cell membrane, as it maintains its structure and functions against
active oxygen species during stress, which in turn increases the absorption of nutrients [23]. Proline is an
important amino acid that exists in a free form and contains a secondary amino group attached to it. This
feature distinguishes it from other amino acids [24]. It accumulates due to the inability of plant tissues to build
protein, as well as demolition processes [25] [26], .and Maintains colloidal properties for intracellular
protoplasm [27]. It maintains the enzymes present in the mitochondria [28]. The aim of the study is to compare
the effect of soaking with antioxidants on the growth of wheat and yellow corn plants and reducing salt stress.

2. METHOD

This study was conducted in the laboratories of the Department of Life Sciences - College of Education for
Pure Sciences / University of Diyala from the period (1-1-2025) and until (15-1-2025). The study included
agriculture. In petri dishes in order to study the effectiveness of soaking with antioxidants and its effect in
reducing salt stress on the growth characteristics of the plant Wheat. Triticum aestivum L. And yellow corn Zea
mays L. Table (1) shows Physical properties and chemistry for study soil.

The tests were conducted. Soil Chemistry and Physics at Diyala University / College of Agriculture,
Department of Soil and Water Resources / Postgraduate Laboratories, I took sandy texture soil free of salts
from the nursery and the reading was EC 441 ds.m’!, then air dried and passed through a sieve with holes’
diameter of 2.5 mm. The soil was well homogenized. A factorial experiment was carried out. five Transactions
according to a randomized complete block design RCBD with three replicates, the first factor is soaking. With
distilled water and the second factor is soaking with salicylic acid. Focus150 mg/L!, and the factor Third:
Soaking with ascorbic acidFocus150 mg/L ..

The fourth factor is soaking. With Vitamin-E at a concentration of 150 mg/L-!, and the factor Fifth
Soaking with proline acid concentration150 mg. L' and irrigation with salt concentrations including 2, 4 and 6
of sodium chloride solution NaCl. The characteristics of root length, shoot length, dry weight, fresh weight and
relative salinity tolerance index were studied.

Table ((1) Physical and chemical properties of the study soil:

- 8.22 PH of saturated soil paste extract 1
Dessy Siemens M-! 441 EC for soil 2
Micro Siemens .CM! 1.61 EC for distilled water 3
Micro Siemens .CM"! 105.1 EC2NaCL g 4
Micro Siemens .CM™! 713 EC 4 NaCL g 5
Micro Siemens .CM! 1162 EC 6 NaCL g 6
Sadness.kg ! 958 Sand Separated
Sadness.kg ! 40 Green soil 7
Sadness kg ! 2 Clay
Sandy soil texture 8
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3. Studied characteristics

3.1 Root length (cm).

The root length was measured using a tape measure on the tenth day from the beginning of the experiment.
3.1.1 Length of the rod (cm).

The length of the rudder was measured using a tape measure on the tenth day from the beginning of the
experiment.

3..1.2 Fresh weight for the root and the rod (g)

The fresh weight of the root was calculated using a sensitive balance on the tenth day from the beginning of
the experiment.

3.1.3 Relative Salinity Tolerance Index

The relative salinity tolerance index was calculated based on: [29].

Relative salinity tolerance index = Total number of seeds germinating under a given salt concentration / Total
number of seeds germinating in distilled water.

3.2 Statistical analysis

The obtained data were analyzed according to the analysis of variance method for the completely randomized
design using the ready-made statistical program (SPSS) version 22, and the test was selected Duncan's
comparison of means and probability level 0.05 [30].

4. RESULTS AND DISCUSSION
4.1 Root length (cm).

The table shows (1) There were significant differences in the averages of the root length trait of
wheat (cm), as the treatment with salicylic acid gave the lowest average for this trait, reaching 8.417 cm,
compared to the control treatment, which gave an average of 11.833 cm. Significant differences were
observed in the salinity concentrations of irrigation water, as the concentration of 2NaCl gL' gave the
highest average of 13.400 cm, compared to the control treatment. The concentration of 4NaCl g.L “'gave an
average of 10.100 ¢cm, compared to the control treatment which gave an average of 13.167 g.L !, while the
concentration of 6NaCl g.L “'gave the least significant difference for this trait, reaching 7.500 cm. The
decrease may be attributed to the negative effect of salinity and the concentration of ions in it, which causes
toxicity and affects the process of mineralization and photosynthesis and thus the availability of elements.
This result is consistent with what was mentioned by [31] [32]. The results showed an interaction between
the soaking materials and the salt concentrations, and the highest average interaction was with proline acid,
which amounted to 15.667 Irrigation with distilled water, and the lowest average interference with salicylic
acid at a concentration of 4NaCl g.L-!.The table shows (1) There were no significant differences in the
averages of the root length trait of yellow corn, while significant differences were observed in the averages of
irrigation water salinity concentrations, as the concentration of 6NaCl g.L -! gave the lowest average for this
trait, reaching 4.800 cm, compared to the control treatment with distilled water, which reached 9.467 cm, and
this may be attributed to The reason is that the increase in the concentration of salts in irrigation water and its
effect on plant growth and root growth in it causes disturbances in metabolic processes such as
photosynthesis, protein and carbohydrate synthesis, etc., and all the vital processes that take place inside the
plant, which is greatly reflected in root growth, and this result is consistent with [33].

Table (1) The effect of soaking with some acids and irrigation with increasing concentrations of table salt on the average
root length. (cm) For wheat and yellow corn seedlings.

Soaking materials

Irrigation
77W—7 water salir}ity Plant
Average Proline acid Vitamin E acid Ascorbic acid Distilled concentrations
150 mg/L! 150 mg/L"! 150 mg/L! 150 mg/L! water
13.167 A 15.667 a 13.667 abc 9,000 bg 12.667 d 14.833 a Distilled water
13.400 A 13,333 ads 14,500 ab 12,000 af 14.333 ab 12,833 a 2NaCl g/L!
10.100 B 11,000 ag 10.667 ab 5.667 g 11,500 af 11.667 af 4NaCl g/L"! Wheat
7,500 C 7.833 dg 8,000 cg 7,000 efg 6.667 fg 8,000 cg 6NaCl g/L!
11.958 A 11.708 A 8.417B 11.292 A 11.833 A Average
9.467 A 9,500 abc 8,333 ads 9,000 ads 9,000 ads 11,500 a Distilled water
7.233B 7.333 AED 6.167 be 6.833 be 10.833 ab 5,000 b 2NaCl g/L! Yellow
5.667 BC 5.667 cde 6.667 be 4.667 cde 5.667 cde 5.667 ¢ 4NaCl g/L"! R
4.800 C 3333e 5,000 cde 4.167 de 5.667 cde 5.833f 6NaCl g/L!
6.458 A 6.542 A 6.167 A 7.792 A 7,000 A Average

Means with similar letters within columns of single factors or overlapping means do not differ significantly from each
other at the probability level.0.05 according to Duncan's multiple range test.
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4.2 Length of the rod (cm).

The table shows (2) There were significant differences in the averages of the frond length trait for
wheat, as the treatment with proline acid gave the highest average for this trait, reaching 10.125 cm. This is
due to The accumulation of proline in the cytoplasm of the cell increases the negativity of the osmotic
potential of the cell, which increases its ability to draw water from the cells and the surrounding environment.
This will lead to the entry of water and thus to a reduction in the stress conditions that affect Plant [34],
Treatment with salicylic acid had the lowest average for this trait 6.250 cm, while the irrigation water salinity
concentration of 6NaCl g/L “'gave the lowest average of 7.467 cm compared to the control treatment with
distilled water, which reached 9.367 cm. The increase in salt concentration has a direct effect on the plant
through its effect on the roots and then on the shoots.

The results in the same table also show differences in the averages of the interaction between the
soaking materials and the salinity concentrations of the irrigation water, as the highest average interaction
was with the soaking materials with proline acid.11.333 cm and irrigation with distilled water, and the lowest
average interference with salicylic acid soaking materials was 4.833 cm at a concentration of 6NaCl g.L"!.

Table (2) The effect of soaking with some acids and irrigation with increasing concentrations of table salt on the average
length of the rod (cm) for wheat seedlings and yellow corn
Soaking materials

P;(;liléle Vitamin E Salicylic Ascorbic Irrigation
Average 150 me/L- 150 mg/L~ acid acid Distilled water salinity
g i & 1 150 mg/L! 150 mg/L! water concentrations
9.367 A 1133a  1033abc  6.667 efg 9,667 ads 8.833 ¢ D\lj:tlelfd
9.100A  10.66ab  8.333be 7.833cf  9.333 AED 9.333 ¢ 2NaClgmL! o
8367AB  9,667a 9,000 ab 5.667fg 9,500 ads 8,000 bf 4NaCl gm.L"! e
7.467B 8.833 g 9.333a 4833 g 7,000 dg 7.333 dg 6NaCl gm.L"!
10.15A 9250 AB  6.250C 8.875B 8.375B Average
4400 A 4500ab  4,000abc 4,500 ab 3,500 ads 5,500 a Di:;‘tgfd
2967B  3,500ads  3333bed  2.833be 3.833 abe 1.333 de 2NaClgm.L''  Yellow
2700 B 2.833be  2500be  2.333be 2.833 be 3,000 bed 4NaClgm.L''  comn
1487C 2,000 ced 1,500 de 0.700 e 0733 ¢ 2,500 be 6NaCl gm.L"!
32084 5334 2.592 A 2725 A 3.083 A Average

Averages with similar letters within columns of single factors or overlapping averages do not They differ from each other
morally at the probability level.0.05According to Duncan's multiple range test.

The table shows (2) No significant differences For soaking transactions In the averages of the length
of the frond of yellow corn, while significant differences were observed in the averages of the salinity
concentrations of irrigation water, as the concentration gave6NaCl gL -! The lowest average for this
characteristic was 1.487 cm3 compared to the control treatment with distilled water, which was 4.400
cm3.The researcher's opinion is attributed to the difference in environmental conditions and the difference in
salt concentration, in addition to the difference in soaking coefficients in plant growth characteristics.

The results in the same table also show differences in the averages of the interaction between the
soaking materials and the salinity concentrations of the irrigation water, as the highest average interaction
was with the soaking materials in distilled water.5.500 cm and irrigation with distilled water, and the lowest
average interference with salicylic acid soaking materials was 0.700 cm at a concentration of 6NaCl g.L"\.

4.3 Fresh weight for the root and the rod (gm)

The results in the table (3) The superiority of the soaking treatment with proline acid for the fresh
weight of wheat, which gave the highest average for this trait, which reached 0.2300 gm, with an increase
rate of 30.1% compared to the comparison treatment, while the soaking treatment with vitamin E gave the
lowest average for this trait, which reached 0.1767 gm, with a decrease rate of 23.1% compared to the
comparison treatment, and the irrigation water concentration of 4NaCl gm.L ' gave the lowest average of
0.1880 gm compared to the control treatment, and this is attributed to the role of vitamin E in protecting the
plant from salt stress and protecting the cell membrane[23]. The results of the same table indicate that there
are differences in the averages of interaction between the soaking materials and the salinity concentrations of
irrigation water, as the highest average of interaction was with the soaking materials with ascorbic acid,
which reached0.2700 g at a concentration of 2 NaCl g.L -!, and the lowest average interference with proline
acid soaking materials was 0.1567 g and irrigation with distilled water.
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The table indicates (3) No significant differences For soaking transactions In average fresh weight trait
For yellow corn It is noted that there is a gap and Moral And In irrigation water salinity concentrations, as it
gave focus 6NaCl g/L “'Minimum average 0.2733Sadly, the percentage decreased by 30.6% compared to the
control treatment with distilled water and irrigation with distilled water, which amounted to 0.3940 Sadly,
and with an increase 0f44.1%, and the researcher's opinion is attributed to the difference in environmental
conditions and the difference in salt concentration in addition to the difference in soaking coefficients in plant
growth characteristics.The results of the same table indicate that there are differences in the averages of
interaction between the soaking materials and the salinity concentrations of irrigation water, as the highest
average of interaction was with the soaking materials in distilled water .Irrigation with distilled water reached
0.4633 g, while the lowest average interference was achieved by soaking treatment .With salicylic acid
0.1967 Sadness And the concentration of salinity of irrigation water 6NaCl g/L!.

Table (3) The effect of soaking with some acids and irrigation with increasing concentrations of table salt on the average
fresh weight (root and rod) For wheat seedlings and yellow corn

Soaking materials

~ Irrigation
. . Vitamin E Salicylic Ascorbic water salinity
Average Il’g%hrrrlle /af_l(li 150 mg/L- acid acid Distilled concentrations
& 1 150 mg/L-1 150 mg/L-1 water
0.2180 0.2367abc  0.1567¢  0.2200abc = 0.2267 abc 0.250 ab Distilled
AB water
02300 A  0.2600 ab 0;330 02100 abc  0.2700 a 0.2200abc  2NaClgm.I-1
0.1700aa
0.1880 B 0.1867abc  0.1700bc  0.1933abc  0.2200 abc 4NaClgm.]-1 =~ Wheat
0.1900
0.1947AB  0.2367 abc s 0.1733bc  0.2000 abc 0.1733 be 6NaClgm.I-1
02300A  0.1767B  0.1992 AB  0.2292 A 0.2033 AB Average
03940 A 0.3500abc  0.4067ab  0.4000ab  0.3500 abc 0.4633 a Di:;lelfd
O'ijfo 0.3233abc  0.3933ab  0.3500abc  0.4867 a 0.2267 be 2NaClgm.l-1
0.3153 Yellow
Be 0.3733abc  0.2467bc  0.2600bc  0.3300abc  0.3667 abc  4NaClgml-1  comn

0.2733 C 0.3500 abc | 0.2633bc | 0.1967 cab 0.2500 be 0.3067 abc 6NaClgm.I-1

0.3492 A 0.3275 A 3017 A 0.3542 A 0.3408 A
Average

Averages with similar letters within columns of single factors or overlapping averages do not They differ from each other
morally at the probability level.0.05According to Duncan's multiple range test.

4.4 Relative Salinity Tolerance Index

The table indicates (4) There are significant differences For soaking transactions In the averages of the
relative salinity tolerance index For wheat seedlings ,The soaking treatment with distilled water gave the
lowest average for this characteristic, which was0.100And a decrease of 28.5% compared to other soaking
treatments ,It is noted that there is no significant difference in the salinity concentrations of irrigation water
.This is due to the difference between wheat varieties in terms of their tolerance to salinity, as wheat is a plant
with moderate tolerance to salinity [3]. The results of the same table indicate that there are differences in the
averages of interaction between the soaking materials and the salinity concentrations of irrigation water, as
the highest average of interaction was with the soaking materials in distilled water. Irrigation with distilled
water reached 0.4633 g, while the lowest average interference was achieved by soaking treatment. With
salicylic acid 0.1967 Sadness And the concentration of salinity of irrigation water 6NaCl g/L-'.
Shows Same table non There is an overlap between the soaking materials. And irrigation water salinity
concentrations.

The results in the table (4) To the superiority of soaking treatment with acid. Ascorbic in Averages of
the Relative Salinity Tolerance Index Yellow corn seedlings, which gave the highest average for this trait,
which was 0.1600 With an increase rate of 201.8%Compared to the distilled water soaking treatment, which
gave the lowest average for this characteristic. 0.053And a decrease of 66%, Significant differences were
observed in the average salinity of irrigation water, as: Give focus Salinity irrigation water 6NaCl g -'. L. The
lowest average was 0.138 compared to control treatment Which gave the highest average of 0.198
Focus6NaCl g/L ! This is attributed to the fact that soaking the grains in ascorbic acid had some positive
effects on plant growth, which resists the inhibitory effects of salinity stress [35].
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The results of the same table indicate that there are differences in the averages of the interaction
between the soaking materials and the salinity concentrations of irrigation water, as the highest average
interaction with the soaking materials was With vitamin-E 0.280 Focus 2NaCl g.L"!, and the lowest average
interference with soaking materials was With distilled water 0.000 Focus 4NaCl g/L"! and Focus 6NaCl g/L-
1.

Table (4) The effect of soaking with some acids and irrigation with increasing concentrations of table salt on Average
relative tolerance index of wheat and maize seedlings

Soaking materials

Irrigation water

IN(Ser Prolineacid  Vitamin E Saallt:ci}éhc As:;ﬁ)lc Distilled Sali?i?f Plant
-1 -1 concentrations
150 mg/L 150 mg/L 150 mg/L" 150mg.L"! water
0.132 0.140 0.140 0.140 0.140 0.100 2NaCl gm.L!
0.132 0.140 0.140 0.140 0.140 0.100 4NaC gm.L"!
0.132 0.140 0.140 0.140 0.140 0.100 6NaCl gm.L'  Wheat
0.140 0.140 0.140 0.100 0.140 Average
0.138 0.170 0.170 0.080 0.170 0.100 2NaCl gm.L"!
0.142 0.170 0.170 0.100 0.170 0.100 4NaClgm L' Yellow
0.142 0.170 0.170 0.100 0.170 0.100 6NaCl gm.L"! corm
0.170 0.170 0.093 0.170 0.100 Average

Averages with similar letters within columns of single factors or overlapping averages do not They differ from each other
morally at the probability level.0.05 According to Duncan's multiple range test.

5. CONCLUSION

1- plant species of wheat and yellow corn have taken a different behavior towards the
non-enzymatic antioxidants soaking materials.

2- The soaking and irrigation treatment with a concentration of 2 g of NaCl liter. -1,
gave the highest averages for plant characteristics and was the best for the growth
of wheat and yellow corn seedling.

6. Suggestions

1. Conducting this study in the field and with larger areas in the soil instead of dishes.

2. Treating the seeds of other plants before planting with non- enzymatic antioxidants to
improve their ability to withstand soil salinity and irrigation water.
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