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Salt stress is one of the most limiting factors in the production of agricultural crops.
This study was conducted to test the effect of different salinity levels at
concentrations (0.0, 100, 200, and 300 mM) of sodium chloride on the
photosynthetic pigments content of Triticum aestivum (Marjawi cultivar), and
attempting to treat using several transactions of different treatments, include:
spraying at 100 mg/L of Indole3- Butyric Acid (seedlings 2 weeks old), adding
crude powder of seaweed Posidonia oceanica 25 g/pot (before agriculture), and
(mixture) of a crude powder of P.oceanic 25 g/pot + spraying IBA, with three
replications according to a completely randomized design. The results showed a
significant decrease in the content of chlorophyll (a, b), carotenoids, and Total
pigments with increasing NaCl concentrations, compared to a control. Moreover,
spraying with (IBA) decrease significantly the negative effect of salinity. Also
result indicated that adding crude powder of P.oceanica was not successful in
reducing salt stress, in addition, the result showed that the mixture was superior in
recording the best rates in improving the photosynthetic pigments content of wheat
salt-stressed, This study concluded that harmful effects of salinity can be mitigated
using the mixed treatment.

1 Introduction

which is an imbalance in the homeostasis redox of the
cell (Singh et al., 2022). Wheat is considered one of the

Photosynthesis is a sensitive process to various abiotic
and biotic stresses in plants, damaged photosynthesis
system causes a decrease in the rate of photosynthesis
and impairs the productivity of agricultural crops
(Sharma et al., 2022). These changes were associated
with the production of reactive oxygen species (ROS),
resulting from these pressures (Pandey et al., 2022). Salt
stress is one of the more abiotic stresses that poses a
major threat to the desertification of arable land all across
the globe. induces osmotic stress, and ionic stress, both
of which impair plant growth and metabolism (Wang et
al., 2022; Kapadia et al., 2022). In addition produce
oxygen species and reactive nitrogen species (RNS),

food crops that are physiologically affected by salt stress,
which inhibits the process of nutrient uptake (Ca, Mg, Fe,
N, K, P, and Zn), plant water uptake, photosynthesis,
protein synthesis, and enzymatic activity, (Kesh et al.,
2022; Lata et al., 2022). Posidonia oceanica (L.) is
classified as an endemic seaweed to libyan coasts
(Ezziany et al., 2015), distributed at sea level and reaches
a depth of 38 m (Bay,1984). The dead leaves are
accumulated on the beaches in huge quantities as waste
material, causing great environmental and economical
problems (Dural et al., 2011). Seaweed has been reported
as a bio-fertilizer in agricultural fields, especially in salt
soils, because it contains macro- and micro-nutrients that
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stimulate seed germination and improve water and
nutrient absorption by rebalancing the ionic and
metabolic status (Nabti et al., 2017; Khan et al., 2022).
Plant hormones improve tolerance to abiotic stresses by
inhibiting the accumulation of reactive (ROS), and
stimulating the expression of stress-specific genes
(Rachappanavar et al., 2022). For example, chlorophyll
(a, b), total chlorophyll, and carotenoids content were
enhanced in a wheat plant salt-stressed 150 mM of NaCl,
through the application of salicylic acid and gibberellic
acid (Igbal et al., 2022). Also, Abbas et al., (2022) noted
an increase in stomatal conductance and chlorophyll (a,
b), and total chlorophyll contents, of wheat SARC1 and
SARCS5 genotypes, using a combined application of
potassium and humic acid. Moreover, spraying foliar
ascobin up to 1000 ppm promoted increased chlorophyll,
protein, relative water content, and cell membrane
stability (Dadrwal et al., 2022).

Therefore, our aims were to:

Evaluation effect of different salinity levels on the
content of photosynthetic pigments (chlorophyll a, b and
carotenoids) in leaves of wheat.

investigate whether (indole-3-butyric acid or Posidonia
oceanica or a mixture) applications are more effective in
alleviating salinity stress in cultivar wheat Marjawi.

2 Materials and Methods

2.1 Seed Selection:

Seeds of wheat cultivar Marjawi were obtained, From the
Department of Crops / faculty of Agriculture / Omar Al-
Mukhtar University, were cleaned of impurities, and
viability was tested by soaking in distilled water to get
rid of empty seeds floating on the surface, were soaked
in 1% sodium hypochloride solution for 3 minutes, and
washed with distilled water (Dafaallah et al., 2019).

2.2 Collection and Preparation of Seaweed Samples:

Fresh Posidonia oceanica (leaves and rhizomes) were
collected from the coastline of Al-Hamamah, north of
Al-Bayda city / Al-Jabal Al-Akhdar / Libya, and
classified in the Department of Biology / Faculty of
Education / Omar Al-Mukhtar University, They were
washed and rinsed with distilled water in order to
eliminate sand and plankton, after that, they were dried at
room temperature, ground by an electric grinder and kept
until use.

2.3 Preparation of the Used Solutions:

The brine was prepared using sodium chloride salt NaCl
(100, 200, and 300), as follows:

1m Mol = molecular weight of the solute / 1000 *
concentration

100 m Mol=58.5/ 1000* 100
100 m Mol=5.85 g/L

take weight 5.85g of NaCl salt, then dissolve it in a
standard flask of capacity 1000 ml and complete the
volume with distilled water to the mark and the same
steps for the rest of the concentrations.

Then prepare the concentration of 100 mg/ L of indole3-
butyric acid (IBA).

2.4 Pot Experiments:

Sterilized seeds germinated in sterile petri dishes
containing a damp sterile filter paper, sterile distilled
water was added at intervals to keep the paper and
germinated seeds wet, dishes were incubated at 30 °C for
2-3 days or until the radicals length were 2-3 cm. Ten
germinated seeds were planted into each pot. Five
kilograms of dried clay-sandy soil were put into pots. the
ratio of 2:1 (weight to weight), ten germinated seeds were
planted into each pot. When the growing plants were
about 12 cm in length. They were thinned down to five
per pot. Pots were divided into four groups, and each of
them was irrigated with different concentrations of saline
solutions (0.0, 100, 200 and 300 m M NaCl) from the
beginning of agriculture to 60 days:

- The first group: was irrigated with the saline solution to
reach the salinization level.

- The second group: spraying the seedlings (2 weeks old)
three times with 100 mg/L of Indole3- Butyric Acid
(IBA) (10 cm3 per pot)+ (saline solution).

- The third group: was treated by adding 25g/pot of
Posidonia oceanica crude powder + (saline solution).

- The fourth group: a mixture (the crude powder 25g / pot
of Posidonia oceanica + spraying the seedlings IBA) +
(saline solution).

2.5 Photosynthetic Pigment:

The photosynthetic pigments (chlorophyll a, chlorophyll
b and carotenoids) were extracted from fresh weight of
leaves wheat Marjawi in 85% aqueous acetone to a
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certain concentration for spectrophotometric
measurements. were determined spectrophotometrically
according to (Metzner et al., 1965).The pigments extract
was measured against a black of pure 85% aqueous
acetone at three wavelengths of 452.5, 644 and 663 nm.
After 60 days of sowing. using following equations:

Chlorophyll =10.3* 663 — 0.918 *644 = mg/ml

Chlorophyll b =19.7 *644 — 3.87 *663 = mg/ml

Carotenoids = 4.2 *452.5-0.0264 *chl. a+ 0.4260 *chl.
b

Statistical Analysis:

The study experiences were designed according to the
complete random design (CRD). Statistical analysis was
performed using Minitab 17 program and ANOVA
variance analysis tables. The averages were compared
using Tukey's test at P <0.05 ( Salih and Abdulrraziq,
2021).

3 Results and Discussion

3.1 An effect of Salinity Levels on Photosynthetic
Pigments of Wheat.

Current work shows in table (1) the effect of salinity
levels (0.0, 100, 200, and 300mM) on photosynthetic

pigments of the cultivar wheat (Marjawi). Chlorophyll
content (a, b), carotenoids, and total pigments decreased
compared to a control, after 60 days of sowing. The
concentration of 100 mM caused a decrease of
chlorophyll (a, b), carotenoids, and total pigments from
(100%) of a control to (79.0%) of chlorophyll (a, b),
(74.3%) of carotenoids and total pigments by up to (78.3
%). The rates of decrease of photosynthetic pigments
increased with increasing salinity. The concentration of
200 mM recorded a decrease in chlorophyll (a, b),
carotenoids, and total pigments with (60.4%, 58.8%,
51.3% and 58.2 %) respectively, while the harmful effect
of saline stress was clear at a concentration of 300mM,
where recorded the highest inhibition rates of chlorophyll
(a, b), carotenoids, and Total pigments with (34.8%,
46.5%, 32.8%, and 37. 5%) respectively. The detrimental
effects of salt stress on photosynthetic pigments were
reported in studies on wheat (Ahanger et al., 2019; Kesh
et al., 2022). This was probably due to an inhibition of
ribulose-1,5-bisphosphate enzyme or formation of
proteolytic enzymes such as chlorophyllase, Responsible
for chlorophyll synthesis (Santos, 2004), thus resulting in
a reduction of Calvin cycle enzymes, and inactivation of
photosystem 11 (PSII) reaction centers (Ma et al., 2020).

Table (1): Effect of salinity levels and different treatments on photosynthetic pigments of wheat.

Chlorophyll a Chlorophyll b carotenoids Total pigments
Treatments | NaCl
mg/g % mg/g % mg/g % mg/g %
0.0 4.3ab 100 2.04 cd 100 1.52b 100 7.86d 100
NaCl 100 3.4 abcde 79.0 1.63¢ 79.9 1.13cd 74.3 6.16 g 78.3
200 2.6 bcde 60.4 1.20 gh 58.8 0.78 f 51.3 4.58 k 58.2
300 15e 34.8 0.95] 46.5 0.50 hi 32.8 2.95n 375
0.0 4.5 ab 104.6 2.32b 113.7 1.62b 106.5 8.44b 107.3
IBA 100 3.9 abcd 90.6 1.88d 92.0 1.25¢ 82.2 7.03f 89.4
200 3.0 bcde 69.7 1.35f1g 66.0 0.96 ¢ 63.1 5.31i 67.55
300 2.0 de 46.5 1.00]j 49.0 0.70 fg 46.0 3.7m 47.0
0.0 4.2 abc 97.6 2.05¢ 100.4 1.50 b 98.6 7.75¢€ 98.6
Crude 100 3.0 bcde 69.7 1.51 ef 74.0 1.17 cd 76.9 5.68 h 72.2
powder 200 2.2 cde 51.0 1.18 hi 57.8 0.60 gh 39.4 3.98 1 50.6
300 16e 37.2 1.02 ij 50.0 042 27.6 3.04n 38.5
0.0 52a 120.9 2.53 a 124.0 1.80a 118.4 9.53a 121.2
Mixed 100 4.5 ab 104.6 2.00 cd 98.0 151b 99.3 8.01c 101.9
200 3.7 abcd 86.0 1.42 f 69.6 1.09 de 717 6.21g 79.0
300 2.9 bcde 67.4 1.21gh 59.3 081f 53.2 4.92] 62.5
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3.2 An Effect of Spraying Application of (IBA) on
Photosynthetic Pigments of Salt-Stressed of Wheat.

The results also in table (1) showed that spraying of
Indole3- Butyric acid of wheat under salinity levels
significantly increased the content of photosynthetic
pigments, which increased by (11.6%, 12.1%, 7.9% and
11.1%) of treatment (IBA + 100 mM NacCl), (9.3%,
7.2%, 11.8% and 9.35%) of treatment (IBA + 200 mM
NaCl), and (11.7%, 2.5%, 13.2% and 9.5%) treatment
(IBA + 300 mM NacCl) of chlorophyll contents (a, b),
carotenoids, and total pigments respectively, compared
to the untreated plant. Our results are consistent with
those (Igbal et al., 2022; Yilmaz et al., 2022), which
found Foliar application of phytohormones of (GA3, and
SA) improved the growth traits of salinized wheat.
Maybe because they enhance essential inorganic
nutrients as well as maintain membrane permeability,
balance, and osmotic capacity in plants and Increase
activity of antioxidant enzymes that regulate ROS levels
(kaya et al., 2010; Piotrowska-Niczyporuk et al., 2018),
which Improves efficiency of photosystem Il (Aroca et
al.,2013).

3.3 An Effect of Adding a Crude Powder of
P. oceanica on Photosynthetic Pigments of Salt-
Stressed of Wheat.

Results showed that adding a crude powder of P.oceanic
(25 g /pot) had no significant effect compared with
different salinity levels, on chlorophyll (a, b),
carotenoids, and total pigments, the achieved results
were in accordance with (Latique et al., 2013) who
found that high concentrations of Ulva rigida extract had
no effect in enhancing chlorophyll content compared to
control, this result differed with a study (Castaldi and
Melis, 2002) which confirmed that can be used
P.oceanic as an agricultural fertilizer because it contains
a good proportion of carbon, nitrogen, and phosphorus.
The reason for ineffectiveness of P.oceanica may be the
high levels of growth-promoting substances such as
indole-3-acetic acid (IAA), gibberellins A and B,
cytokinins (Kalaivanan and Venkatesalu, 2012), or
chromosome abnormalities caused by effect of seaweed
(Hamouda et al., 2022).

3.4 An Effect of Mixed (crude powder of P.oceanica
and IBA) Photosynthetic Pigments of Salt-Stressed of
Wheat.

The application of mixed(crude powder of Posidonia
oceanica + IBA) was the most effective treatment,
significantly highest increased the content of the

photosynthetic pigments, by (25.6%, 18.1%, 25.0%, and
23.6%)of content chlorophyll (a, b), carotenoids, and
total chlorophyll respectively, as compared with 100
mM NaCl, and with an increase in the concentration of
NaCl to 200 and 300mM, treatment Mixed recorded an
increase by (25.6%, 10.8%, 20.4%, 20.8% ) and (32.6%,
12.8%, 20.4%, 25.0%) of content chlorophyll (a, b),
carotenoids, and total pigments for two concentrations,
respectively.

4 Conclusion

Salt stress leads to disruption of chlorophyll synthesis,
This was clear from this study's results on photosynthetic
pigments content of wheat under different salinity levels.
Treatment of the (mixture) of adding crude powder of
Posidonia oceanica 25 g/pot, and spraying with 100
mg/L of IBA was the most effective treatment in
alleviating, salt stress and increasing improving the
photosynthetic pigment content, followed by the
spraying of IBA, while the treatment of adding 25g/pot
crude powder of P.oceanica was not successful in
reducing salt stress. So this study recommends a
combination of treatments as a way to overcome salinity
damage in wheat (Marjawi).

Conflict of Interest: The authors declare that there are
no conflicts of interest.

Reference

Abbas, G., Rehman, S., Siddiqui, M. H., Ali, H. M., Faroogq,
M. A, & Chen, Y. (2022). Potassium and humic acid
synergistically increase salt tolerance and nutrient
uptake in contrasting wheat genotypes through ionic
homeostasis and activation of antioxidant enzymes.
Plants, 11(3), 263.

Ahanger, M. A., Qin, C., Begum, N., Maodong, Q., Dong, X.
X., El-Esawi, M., ... & Zhang, L. (2019). Nitrogen
availability prevents oxidative effects of salinity on
wheat growth and photosynthesis by up-regulating
the antioxidants and osmolytes metabolism, and
secondary metabolite accumulation. BMC Plant
Biology, 19(1), 1-12.

Aroca, R., Ruiz-Lozano, J. M., Zamarre, A. M., Paz, J. A,
Garcia-Minak, J. M., Pozo, M. J. and Lopez-Raez, J.
A. (2013). Arbuscular mycorrhizal symbiosis
influences strigolactone production under salinity
and alleviates salt stress in lettuce plants. J. Plant
Physiol. 170:47- 55.

Bay, D. (1984). A field study of the growth dynamics and
productivity of Posidonia oceanica (L.) Delile in
Calvi Bay, Corsica. Aquatic Botany, 20(1-2), 43-64.

Castaldi, P., & Melis, P. (2002). Composting of Posidonia
oceanica and its use in agriculture. In Microbiology

142

Open Access Atrticle is distributed under a CC BY 4.0 Licence



SJFSSU Vol. 3, No. 1 (2023) 139-144

Salih and Abdulrraziq

of composting (pp. 425-434). Springer, Berlin,
Heidelberg.

Dadrwal, B. K., Bagdi, D. L., Kakralya, B. L., & Sharma, M.
K. (2022). Foliar treatment with ascobin reduces the
adverse effects of salt stress on physiological and
biochemical parameters in wheat. The Pharma
Innovation Journal, 11(5): 2117-2120.

Dafaallah, A. B., Mustafa, W. N., and Hussein, Y. H., (2019).
Allelopathic Effects of Jimsonweed (Datura
Stramonium L.) Seed on Seed Germination and
Seedling Growth of Some Leguminous Crops.
International Journal of Innovative Approaches in
Agricultural Research, Vol. 3 (2): 321-331.

Dural, M. U., Cavas, L., Papageorgiou, S. K., & Katsaros, F.
K. (2011). Methylene blue adsorption on activated
carbon prepared from Posidonia oceanica (L.) dead
leaves: Kinetics and equilibrium studies. Chemical
Engineering Journal, 168(1), 77-85.

Ezziany, I. M. Haddoud, D. and Barah, M. (2015). Estimating
Distribution of two Libyan Seagrass Species,
Posidonia oceanica and Cymodoceanodosa, that
face a Future Decline in Khoms to Misurata in
Libyan Shores. International Journal of Agriculture
and Economic Development, 3(1), 15.

Hamouda, M. M., Saad-Allah, K. M., & Gad, D. (2022).
Potential of Seaweed Extract on Growth,
Physiological, Cytological and Biochemical
Parameters of Wheat (Triticum aestivum L.)
Seedlings. Journal of Soil Science and Plant
Nutrition, 1-14.

Humphries, E. (1956). Mineral components and ash analysis.
In Moderne Methoden der Pflanzenanalyse/Modern
Methods of Plant Analysis Springer, (pp. 468-502).

Igbal, M. S., Zahoor, M., Akbar, M., Ahmad, K., Hussain, S.,
Munir, S., ... & Islam, M. (2022). Alleviating the
deleterious effects of salt stress on wheat (Triticum
aestivum L.) by foliar application of gibberellic acid
and salicylic acid. Appl. Ecol. Environ. Res, 20, 119-
134.

Kalaivanan C, Venkatesalu V.(2012) Utilization of seaweed
Sargassum myriocystum extracts as a stimulant of
seedlings of Vigna mungo (L.) Hepper. Span J
Agricul Res. 10(2):466-70.

Kapadia, C., Patel, N., Rana, A., Vaidya, H., Alfarraj, S.,
Ansari, M. J., Gafur, A., Poczai, P., and Sayyed, R.
Z.(2022). Evaluation of plant growth-promoting and
salinity ameliorating potential of halophilic bacteria
isolated from saline soil. Frontiers in Plant
Science,13:946217.

Kayai, C., Tuna, A. L., And Okant, A. M. (2010). Effect of
foliar applied kinetin And indole acetic acid on
maize ,Turk J Agric Tubitak, 529-538.

Kesh, H., Devi, S., Kumar, N., Kumar, A., Kumar, A., Dhansu,
P., Sheoran.,P., and Mann, A. (2022). Insights into

physiological, biochemical and molecular responses
in wheat under salt stress.

Khan, Z., Gul, H., Rauf, M., Arif, M., Hamayun, M., Ud-Din,
A.,Sajid, Z.A., Khilji, S. A., Rehman, A., Tabassum,
A., Parveen.Z..and Lee, I. J. (2022). Sargassum
wightii aqueous extract improved salt stress
tolerance in Abelmoschus esculentus by mediating
metabolic and ionic rebalance. Frontiers in Marine
Science, 9.pp1-19.

Lata, C., Kumar, A., Mann, A., Soni, S., Meena, B., & Rani, S.
(2022). Mineral nutrient analysis of three halophytic
grasses under sodic and saline stress conditions.
Indian Journal Of Agricultural Sciences, 92(9),
1051-1055.

Ma, Y., Dias, M. C., and Helena Freitas, H. (2020). Drought
and salinity stress responses and microbe-induced
tolerance in plants. Front. Plant Sci. 11: 591911.

Metzner, H., Rau, H., & Senger, H. (1965). Untersuchungen
zur synchronisierbarkeit einzelner pigmentmangel-
mutanten von Chlorella. Planta, 65(2), 186-194.

Metzner, H., Rau, H., and Senger, H., (1965). Studies on
synchronization of some pigment-
deficient Chlorella mutants. Planta, 65, 186-194.

Nabti, E., Jha, B., & Hartmann, A. (2017). Impact of seaweeds
on agricultural crop production as biofertilizer.
International Journal of Environmental Science and
Technology, 14(5), 1119-1134.

Pandey, J., Devadasu, E., Saini, D., Dhokne, K., Marriboina,
S., Agepati, R. S., & Subramanyam, R. (2022).
Reversible changes in structure and function of
photosynthetic apparatus of pea (Pisum sativum)
leaves under drought stress. The Plant Journal.
113(1), 60-74.

Piotrowska-Niczyporuk, A., Bajguz, A., Zambrzycka-
Szelewa, E., & Bralska, M. (2018). Exogenously
applied auxins and cytokinins ameliorate lead
toxicity by inducing antioxidant defence system in
green alga Acutodesmus obliquus. Plant Physiology
and Biochemistry, 132, 535-546.

Rachappanavar, V., Padiyal, A., Sharma, J. K., & Gupta, S. K.
(2022). Plant hormone-mediated stress regulation
responses in fruit crops-a review. Scientia
Horticulturae, 304, 111302.

Salih, S. M., and Abdulrraziqg, A. A., (2021). Auto-Resistance
to Seeds Germination of Invasive Acacia saligna
Trees at AlJabal Al-Akhdar region. Scientific
Journal for the Faculty of Science-Sirte University ,
Vol 1, Issue (2): 20-24.

Santos, C. V. (2004). Regulation of chlorophyll biosynthesis
and degradation by salt stress in sunflower leaves.
Scientia horticulturae, 103(1), 93-99.

Sharma, S., Bhatt, U., Sharma, J., Kalaji, H. M., Mojski, J., &
Soni, V. (2022). Ultrastructure, adaptability, and
alleviation mechanisms of photosynthetic apparatus

143

Open Access Atrticle is distributed under a CC BY 4.0 Licence



SJFSSU Vol. 3, No. 1 (2023) 139-144

Salih and Abdulrraziq

in plants under waterlogging: A  review.
Photosynthetica, 60(3), 430-444.

Singh, P., Kumari, A., and Gupta, K. J. (2022). Alternative
oxidase plays a role in minimizing ROS and RNS
produced under salinity stress in Arabidopsis
thaliana. Physiologia Plantarum, 174(2), e13649.

Wang, C. F., Han, G. L., Yang, Z. R, Li, Y. X, and Wang, B.
S. (2022). Plant salinity sensors: current
understanding and future directions. Frontiers in
plant science, 13: 859224.

Yilmaz, M., Kizilgeci, F., Tazebay, N., Ufuk, A. S. A. N,
Igbal, A., & Igbal, M. A.(2022). Determination of
the effect of salicylic acid application on salinity
stress at germination stage of bread wheat. Yuzuncu
Yil University Journal Of Agricultural Sciences,
32(2), 223-236.

144

Open Access Atrticle is distributed under a CC BY 4.0 Licence



Scientific Journal For
the Faculty of Science

- Sirte University

L
Sjsfsu@su.edu.ly 21, ._
.

- _ ST
journal.su.edu.ly/index.php/JSFSU g qE mhy

Content
Registration

d © % Crossref

R Con




