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ABSTRACT

The effects of soil salinization on the growth and chemical composition of Cordia myxa seedlings
sprayed with the compound sodium nitrophenolate (CSN) were studied. In the current study, sodium
chloride salt was mixed with potting media at rates of 0, 2000, 4000, and 6000 mg/kg soil. The seedlings
were sprayed with CSN at 0, 5, and 10 mg/L. Growing seedlings exposed to salinity, especially at high
concentrations, coincides with the decrease in various growth measurements including survival percentage,
number of leaves per plant, leaf area, fresh and dry leaf weight, and chemical components. CSN treatment
had a substantial effect on improving the growth aspects and various chemical components of C. myxa
seedlings. Maximum measurements of the growth and chemical components such as chlorophylls a and b
and carotenoids, N, P, and K percentages, and total phenolics were recorded when the plants were grown in
soil exposed to salinity at a rate of 2000 mg NaCl/kg soil and sprayed at a rate of 10 mg/L CSN. In contrast,
higher free proline content coincided with 6000 and 4000 mg NaCl/kg soil. It could be suggested that C.
myxa trees can grow in moderately saline conditions, and to improve their growth, they are sprayed with
CSN at a rate of either 5 or 10 ml/l. Our findings support the future development of efficient growth
methods for C. myxa.

INTRODUCTION

Cordia myxa L. (Boraginaceae family) is well
known as the “Indian cherry or Assyrian plum”
because of its edible fruit (Al-Snafi, 2016). It is a
small tree with great environmental and aesthetic
value, as it provides shade and produces firewood,
timber, and fodder for livestock (Heuze et al.,
2021). The tree is spread from the -eastern
Mediterranean region to eastern India, tropical
Africa, tropical Asia, and Australia (Chaharlang and
Samavati, 2015). Its leaves are used to treat
stomach, brain, and breast cancer in Ghana, and
cough and cold in India (Rao et al.,, 2015 and
Agyare et al., 2018). C. myxa fruit has high
nutritional and medicinal value (Askar, 1994). The
antioxidant, antidiabetic, antimicrobial, cytotoxic,
analgesic, anti-inflammatory, antipyretic, and
trypanocidal activities of its leaves have been
studied by Afzal et al. (2004) and Najib and
handayani (2019). In this concern, Kumar et al.
(2022) studied the chemical components and
metabolomics of C. myxa leaves and fruits revealing
that both leaves and fruits exhibited phenolic
compounds at a range of 5.35-33.28 mg GAE/g and
9.65-26.22 mg GAE/g, respectively. They added
other valuable components, such as flavonoids,
antioxidants, ascorbic acid, glycine, alanine,
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microelements, and macroelements.

Newly reclaimed soils are one solution for
expanding crop cultivation and afforestation
programs. Such lands suffer from problems, such as
drought, salinity, and heat stress, which affect the
success of these plantations. Salt stress is considered
one of the most prominent of these problems, which
determines plant growth through osmotic stress,
toxicity of Na* and CI-, and ions uptake imbalance,
which is reflected in the deficiency of nitrogen,
phosphorus, K, Ca, and micronutrients (Munns,
2005). For typical growth, the optimum salt
concentration of any agricultural plant is
approximately 1500 mg/1 NaCl, and if the plant is
subjected to a higher level, its growth and
physiological functions are influenced and differ
from before and are called salt-stressed (Taiz and
Zeiger, 1998). Jahan et al. (2018) studied the effects
of salt stress on the growth and biochemical
characteristics of neem seedlings and reported that
these parameters were affected by salt stress. They
added that among all the different salinity rates,
neem can grow better, up to 10 dS/m. Salinity stress
causes a deficiency in the leaf chlorophyll content
by decreasing in number and size and area (Abdul
Hameed, 2002). Ibrahim (2002) reported that
salinity in irrigation water inhibited the seedling
growth of Ziziphus spina by reducing plant height,


mailto:Drmaneea1981@agr.dmu.edu.eg

Alex. J. Agric. Sci.

Vol. 70, No.3, pp. 364-374, 2025

leaf area, leaf number, and total chlorophyll content.
The presence of salt ions in the soil causes high salt
stress, which is harmful to plant cells. The soluble
salts that cause salinity are Na* and CI-, which are
among the ions that cause soil salinity. In addition,
an increase in sodium ions contributes to the
sodicity of the soil (Foronda, 2022).

Previous studies have shown that sodium
nitrophenolate positively affects various processes
controlling plant growth, development, and
productivity. Sodium nitrophenolate (CSN) is a
broad-spectrum plant growth regulator that can be
used in different plants during any growth period
and all show excellent effects. A low concentration
of CSN acts as a biostimulator and was found to
increase the rate of flowering in oil tea by increasing
indole-3-acetic acid, zeatin-riboside, and gibberellic
acid content in flower buds during petal formation,
while reducing abscisic acid content in the late
stages of flower bud differentiation (Zou, 2020). Bio
stimulant-treated plants are more advanced in
growth and development and accumulate more
biomass (Borowski and Blamowski, 2009). It
increases photosynthesis and transpiration rates, but
usually does not reduce the relative water content.
On the other hand, the positive effect of CSN is
much more evident when plants are grown under
stressful conditions. It has been proved that bio
stimulant plays a protective role against various
abiotic stresses, such as salinity, drought, low or
high temperatures and heavy metals (Wrochna,
2008). Moreover, some studies have shown that if
plants are grown under optimal conditions, the
positive effects of this preparation might not be
noticed (Ksiezak, 2008). Xiao-yue (2008) pointed
out that spraying CSN on Camellia oleifera led to
increased diameter, weight of fruit, yield of tree, and
fruit quality compared with the control. It is
recommended to use liquid nitrophenolates in Ficus
deltoidea seedlings as a foliar spray or as a soil
drench at a rate of 1.0 cm¥/I to attain the best growth
performance and chemical composition (Fouly et
al., 2014). Also, Ashvathama (2020) reported that
among the used rates of sodium nitrophenolate, a
rate of 2 ml/l mL/L recorded a high yield of
cucumber.

Many studies have reported positive effects of
sodium nitrophenolate on different plants (Przybysz
et al.,, 2014, Zhang et al., 2017, Szparaga et al.,
2018, and Sun et al., 2020). El-Fouly et al. (2014)
indicated that the application of sodium
nitrophenolate on Ficus deltoidea Jack as a foliar
spray or as a soil drench led to improved growth
performance and chemical composition. In addition,
the results of Attia (2022) showed that treating Le
Conte pear trees with 200 ppm nitrophenolate
sodium improved fruit set, fruit firmness, TSS, and
carotenoid content. The main objective of this

investigation was to evaluate the beneficial role of
sodium nitrophenolate in the salt tolerance of C.
myxa seedlings

MATERIALS AND METHODS

The present study was conducted in a private
nursery in Damanhour, Beheira Governorate, Egypt,
during the two seasons of 2023 and 2024 in the open
field. The study aimed to evaluate the effect of
spraying with compound sodium nitrophenolate
(CSN) on the growth characteristics and chemical
composition of C. myxa grown under salt stress
conditions. Seedlings of C. myxa Linnaeus, were
obtained from the Agricultural Research Station of
Al-Marashda, Qena Governorate, Egypt.
Homogenous seedlings (25 cm height) of C. myxa
were transplanted into plastic pots (30 cm diameter)
filled with approximately 5 kg of sand, clay, and
peat moss mixture (1:1:1, wv/v/iv) and one
transplant/pot. The physical and chemical properties
of the sand, clay, and peat moss are listed in Tables
1 and 2, respectively. Different salinity treatments
were applied by mixing them with the soil before
transplanting. Saline-treated soil without salinity;
saline-treated soil with 2000 mg NaCl/kg soil,
saline-treated soil with 4000 mg NaCl/kg soil and
saline-treated soil with 6000 mg NaCl/kg soil. The
salt was mixed with the soil before planting
according to the treatment, and the pots were filled
with soil. Three levels of CSN (0, 5, and 10 mg/L)
were used as foliar sprays at the beginning of the
salinity treatments. CSN was obtained from the Al-
Gomhouria Company, Cairo, Egypt. It was added
five times (El-Fouly et al., 2014), starting from 1%
March until the 1% of July during the two growing
seasons at different rates.

NPK fertilizer was used at a ratio of 12:10:5 g
per pot. Nitrogen was applied as ammonium
sulphate (20.5 % N), phosphorus as calcium
superphosphate (15.5 % P»0s), and potassium as
potassium sulfate (48 % K:0). NPK fertilizers were
applied as a top dressing to the pots, followed by
irrigation. NPK fertilizer levels were divided into
two equal portions; the 1% dose was added one
month after the transplanting date, while the 2"
dose was added one month after the first addition
(Ali, 2023). The pots were irrigated twice per week
with tap water at a rate of 200 m/pot.

1. Experimental Design

The experiments were arranged in a completely
randomized design (CRD) with three replicates and
five pots in each replicate. There was a total of ten
treatments, 15 pots in each treatment, and Table 3
lists the different treatments that used salinity and
CSN treatments.
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Table 1: Some physical and chemical properties of the used sand and clay during the studied seasons

Soil Particle size distribution S.P E.C. pH Cations Anions
type (%) (ds/m) (meg/l) (megy/l)
Coarse Fine  Silt Clay Cat+ Mg++ Na+ K+ HCOs Cl SOs
sand sand

Sand 1828 71.72 434 576 21.80 2.18 833 260 25 219 0.77 3.80 13.0 10.9

Clay 7.75 16.46 34.89 40.53 41.70 150 825 16.80 9.2 20.3 0.35 3.70 1.40 41.8
Table 2: Some physical and chemical properties of the used peatmoss during the studied seasons

Character Value

Organic matter 95%

Ash 5%

Density (Dry volume) 90 mg/L.

pH value 3.6

Water relation capacity 75%

Salinity 0.31 g/l

N 1.07 %

P 0.24%

K 1.75

Fe 420 ppm

Mn 25 ppm

Zn 40 ppm

Table 3: The different salinity and CSN treatments tested in the study

Treatments

Tl Untreated (control)

T2 2000 mg NaCl/kg soil

T3 4000 mg NaCl/kg soil

T4 6000 mg NaCl/kg soil

T5 2000 mg NaCl/kg soil plus CSN at 5 mg/L
T6 2000 mg NaCl/kg soil plus CSN at 10 mg/L
T7 4000 mg NaCl/kg soil plus CSN at 5 mg/L
T8 4000 mg NaCl/kg soil plus CSN at 10 mg/L
T9 6000 mg NaCl/kg soil plus CSN at 5 mg/L
T10 6000 mg NaCl/kg soil plus CSN at 10 mg/L

2. Measurements
2.1 Growth Parameters

At the end of the experiment (on the 1% of
August for each season), the following data were
recorded: survival percentage, seedling height (cm),
number of leaves per plant, leaf area (cm?), and leaf
fresh and dry weight (g).

2.2 Chemical Analysis

Photosynthetic pigments (chlorophyll a and b,
and carotenoids, mg/g FW) were assessed according
to the method of Saric (1976). Total carbohydrates
(%) in dried leaves were measured as described by
Doubios et al. (1956). Nitrogen (N), phosphorus (P),
and potassium (K) were determined in dry leaves
using the methods described by AOAC (1995).
Total phenolic content (mg GAE/g) of the leaf-
water extract was determined using Folin-Ciocalteu
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reagent, as reported by Stankovi¢ (2011). Free
proline (ug/g dry leaves) was measured according to
the method described by Troll and Lindsey (1955).

2.3 Statistical Analysis

The average data for the two seasons were
statistically analyzed using an analysis of variance
(Snedecor and Cochran, 1980). Least significant
differences (LSD) were used to differentiate means
at the 5% level of probability. Means were
compared using the computer program of Statistics
version 9 (Analytical Software, 2008).

RESULTS
1. Survival Percentage
The effects of CSN and salt stress on the
survival (%) of C. myxa plants are presented in

Table 3. The results showed that there were
significant differences in the survival percentage of
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C. myxa. The highest salt concentrations (6000 and
4000 mg NaCl/kg soil) harmed the survival % when
compared with the control. Seedlings treated with
CSN had a significant positive effect on the survival
of C. myxa seedlings at the two concentrations used
(10 and 5 mg/L). Although seedlings were affected
by increased salt concentrations, adding CSN
improved the survival rate, especially at a rate of 10
mg/L. In general, the highest survival (100%) values
were observed in untreated plants and those treated
with 2000 mg NaCl/kg and 10 mg/L CSN.

2. Vegetative Measurements

Measurements of the seedling heights of C.
myxa indicated that the shortest seedlings were
attained in treated plants at a rate of 6000, followed
by 4000 mg NaCl/kg soil, whereas the plants in
combination with 2000 mg NaCl/kg soil and 10 or 5
mg/L CSN were significantly taller (Table 4).
Overall, the C. myxa seedlings were the tallest in the
treatment with 2000 mg NaCl/kg soil with 10 mg/L
CSN in the mean of both seasons.

There were significant differences between
salinity and CSN treatments in the leaf area of C.

myxa seedlings (Table 4). The treatment of C. myxa
with salinity caused a significant decrease in leaf
area, especially at higher levels (6000 and 4000 mg
NaCl/kg soil), when compared with the untreated
plants. On the other hand, seedlings treated with
salinity and CSN showed a significant increase in
leaf area when compared with plants treated with
salinity only. Plants exposed to moderate salt stress
(2000 mg NaCl/kg soil) and sprayed with CSN
showed a significant increase in leaf area, especially
at a rate of 10 mg/L CSN, which gave the highest
increase compared to all other treatments.

There were significant differences in the number
of leaves of C. myxa seedlings with respect to the
salinity and CSN treatments. The mean number of
leaves was significantly lower with salinity
treatment at 6000 or 4000 mg NaCl/kg soil. Plants
grown under conditions of 2000 mg NaCl/kg and
treated with 10 or 5 mg/L CSN had the maximum
number of leaves (Table 4).

Table 5 shows that there were significant
differences between salinity and CSN treatments on
the leaf fresh and dry weights of C. myxa.

Table 4: Survival (%), seedling height (cm), leaf area (cm?) and number of leaves of Cordia myxa plant
as affected by CSN under salt stress, as the average of the 2023 and 2024 seasons

Treatments Survival Seedling Leaf area Number of
(%) height (cm) (cm?) leaves
Control 100.00 75.00 73.67 22.00
2000 mg NaCl/kg soil 93.33 67.67 67.00 19.00
4000 mg NaCl/kg soil 73.33 59.33 62.00 17.00
6000 mg NaCl/kg soil 53.33 55.33 56.00 15.00
2000 mg NaCl/kg soil+5mg/L CSN 100.00 83.33 74.33 22.00
2000 mg NaCl/kg soil+10mg/L CSN 100.00 86.33 78.00 24.00
4000 mg NaCl/kg soil+5mg/L CSN 93.33 69.67 71.00 20.33
4000 mg NaCl/kg soil+10mg/L CSN 93.33 68.00 74.67 22.00
6000 mg NaCl/kg soil+5mg/L CSN 73.33 63.67 66.33 17.67
6000 mg NaCl/kg soil+10mg/L CSN 93.33 69.67 64.67 20.33
Mean 87.33 69.80 68.77 19.93
LSD 5% 15.76 4.77 2.68 1.37

Table 5: Leaf fresh and dry weights (g) of Cordia myxa as affected by CSN under salt stress, as the

average of the 2023 and 2024 seasons

Treatments Leaf fresh weight (g) Leaf dry weight (g)
Control 8.83 2.30
2000 mg NaCl/kg soil 7.73 1.90
4000 mg NaCl/kg soil 7.30 1.67
6000 mg NaCl/kg soil 6.77 1.50
2000 mg NaCl/kg soil+5mg/L CSN 7.67 2.10
2000 mg NaCl/kg soil+10mg/L CSN 7.90 2.30
4000 mg NaCl/kg soil+5mg/L CSN 7.17 1.90
4000 mg NaCl/kg soil+10mg/L CSN 7.43 2.07
6000 mg NaCl/kg soil+5mg/L CSN 7.17 1.80
6000 mg NaCl/kg soil+10mg/L CSN 7.47 2.00
Mean 7.54 1.95
LSD 5% 0.54 0.14
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The highest salt concentrations (6000 and 4000 mg
NaCl/kg soil) harmed the leaf fresh and dry weights
when compared with the control. Seedlings treated
with CSN had a significant positive effect on weight
improvement at both concentrations used (5 and 10
mg/L). The C. myxa seedlings treated with 2000 mg
NaCl/kg soil plus CSN at a rate of 10 mg/L was
characterized by the highest fresh and dry weights
of leaves compared to those grown under salinity
conditions only. The lowest fresh and dry weights of
leaves were observed in plants treated with 6000 mg
NaCl/kg soil. Overall, untreated C. myxa seedlings
(control) registered the heaviest fresh weight
compared with the other treatments.

3. Biochemical parameters

Table 6 shows that there were significant
differences in the effects of salinity and CSN
treatments on the chlorophyll a and b and
carotenoids of C. myxa leaves. The highest salt
concentrations (6000 and 4000 mg NaCl/kg soil)
harmed chlorophyll a and b and carotenoids when
compared with untreated plants. Seedlings treated
with CSN had a significant positive effect on
improving the photosynthetic pigments at the two
concentrations used (5 and 10 mg/L). Although C.
myxa seedlings are affected by increased
concentrations of salt stress, adding CSN improves
the photosynthetic pigments of leaves, especially at
a concentration of 10 mg/L. In general, the highest
chlorophyll a &b and carotenoids values (1.70, 1.30
and 1.31 mg/gFW) were produced with untreated
plants, followed by (1.60, 1.30 and 0.90 mg/g FW)
those treated with 2000 mg NaCl/kg soil +10 mg/L
CSN, respectively. Meanwhile, plants treated with
the 6000 mg NaCl/kg soil resulted in the lowest
values (0.90, 0.63 and 0.64 mg/g FW) of
chlorophyll a &b and carotenoids, respectively.

Figures 1-3 show the effects of salinity and CSN

on the nitrogen, phosphorus, and potassium
percentages in the leaves of C. myxa seedlings.
There were significant differences in the nitrogen,
phosphorus, and potassium content of the
treatments. The highest salt level (6000 mg NaCl/kg
soil) had a negative effect on the nitrogen, P, and K
percentages when compared with the other
treatments. Spraying seedlings of C. myxa with CSN
had a significant positive effect on improving the
nitrogen, phosphorus, and potassium contents at the
two rates used (5 and 10 mg/L). While C. myxa
seedlings are affected by increased levels of salt
stress, adding CSN improves the N, P, and K
content of leaves, especially at a concentration of 10
mg/L. Generally, higher values of nitrogen and
phosphorus (1.40 and 0.21 %) were produced with
2000 mg NaCl/kg soil +10mg/L CSN, respectively.
Whereas the Higher potassium contents (0.91 and
0.80 %) were registered with untreated plants,
followed by those treated with the 2000 mg NaCl/kg
soil+10mg/L CSN treatment, respectively. Treating
plants with 6000 mg NaCl/kg soil resulted in the
lowest values (0.82, 0.12 and 0.64 %) of the
nitrogen, phosphorus and potassium, respectively.

Figure 4 shows the effect of salinity and CSN
on the TPC of C. myxa leaves. Treating plants with
different salinity levels (2000, 4000, and 6000 mg
NaCl/kg soil) resulted in a decrease in total phenolic
content when compared with untreated plants. On
the other hand, plants sprayed with CSN showed a
significant increase in total phenolics as compared
to plants exposed to salinity without CSN. Higher
phenolics (361.7 and 347.7 mg GAE/g DW) were
recorded with 2000 mg NaCl/kg soil plus 10 mg/L
CSN, followed by 2000 mg NaCl/kg soil plus 5
mg/L CSN, respectively. The lowest total phenolics
(276.3 mg GAE/g DW) were registered in the 6000
mg NaCl/kg soil treatment.

Table 6: Chlorophyll a & b and Carotenoids (mg/g FW) of Cordia myxa as affected by sodium
nitrophenolate (CSN) under salt stress, as the average of the2023 and 2024 seasons

Treatments Chlorophyll a Chlorophyll b Carotenoids
(mg/gFW) (mg/gFW) (mg/gFW)
Control 1.70 1.30 1.31
2000 mg NaCl/kg soil 1.20 1.00 0.80
4000 mg NaCl/kg soil 1.00 0.80 0.74
6000 mg NaCl/kg soil 0.90 0.63 0.64
2000 mg NaCl/kg soil+5mg/L CSN 1.50 1.20 0.86
2000 mg NaCl/kg soil+10mg/L CSN 1.60 1.30 0.90
4000 mg NaCl/kg soil+5mg/L CSN 1.30 0.90 0.78
4000 mg NaCl/kg soil+10mg/L CSN 1.60 0.94 0.63
6000 mg NaCl/kg soil+5mg/L CSN 1.20 0.75 0.67
6000 mg NaCl/kg soil+10mg/L CSN 1.50 0.83 0.73
Mean 1.35 0.97 0.81
LSD 5% 0.16 0.08 0.16
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Figure 1: Nitrogen of Cordia myxa leaves
as affected by CSN under salt stress,
as average of 2023 and 2024 seasons
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Figure 2: Phosphorus (%) of Cordia myxa

leaves as affected by CSN under salt stress,
as average of 2023 and 2024 seasons.
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Figure 3: Potassium content (%) of Cordia myxa leaves as affected by CSN under salt stress, as average

of 2023 and 2024 seasons
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Figure 4: Total phenolics (mg GAE/g DW)
of Cordia myxa leaves as affected by
CSN under salt stress, as average of 2023
and 2024 seasons.

Figure 5: Free proline (ug/g D.W) of Cordia myxa

leaves as affected by CSN under salt stress, as

average of 2023 and 2024 seasons.
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There was a significant effect of salinity and
CSN treatments on the free proline content of C.
myxa leaves as shown in Figure 5. Higher free
proline content (815.80 and 762.87 pug/g D.W.) was
measured in 6000 and 4000 mg NaCl/kg soil,
respectively. On the other hand, the lowest values
(655.43 and 665.60 pg/g D.W.) of free proline were
recorded with un-stressed plants and those treated
with 2000 mg NaCl/kg soil plus 10 mg/L CSN,
respectively.

DISCUSSION

Our results clearly showed that C. myxa
seedlings tolerate salinity to a moderate degree, as
plant growth and its chemical components decrease
with increasing levels of salt stress. This was
evident in the decrease in survival percentage and
reduction in growth measurements when plants were
treated with a higher salt concentration of 6000
mg/kg soil. C. myxa is a fast-growing evergreen tree
that presents salinity tolerance levels because of
dilution effects, which reduce the negative effects of
excessive sodium ions (Yeo and Yeo, 1990). Rapid
plant growth helps to avoid salt stress, resulting in
regular growth and high biomass. Hence, growth
response is considered an indicator for estimating
the tolerance of plants to stress (Akter and Oue,
2018). Our results were following those of Atteya et
al. (2022), who indicated that high salinity levels
decreased the growth parameters, that is, plant
height, stem diameter, and leaf weights, as well as
the chemical composition of moringa trees. In this
regard, the adverse effects of salt stress on C. myxa
growth characteristics may be due to the obstruction
of the uptake of K * and Ca? * and increasing the
toxicity of Na* at high salt levels, which disrupts
vital plant functions (Arif et al., 2020, and Bayomy
et al., 2023). Debez et al., (2001) suggested that
salinity slows down metabolic and physiological
activities, and reduces cell division and growth. In
addition, salinity stress negatively affects the growth
and productivity of plants through osmotic stress.
An increase in salinity in the soil solution causes a
decrease in water potential in the soil and prevents
water absorption by roots, causing a water deficit in
the plant (Pardo, 2010, Roy et al., 2014, and Meng
et al., 2020). Furthermore, the reduction in the
growth characteristics may be due to changes in
xylem vessel anatomy, which leads to a decrease in
the amount of water transferred to the shoot system
from the soil, and then a reduction in the leaf area,
contents of elements, proteins, and pigments in the
plant (Atteya et al, 2022). The proline
concentration in plants is correlated with salinity
tolerance because of its efficiency in decreasing
oxidative stress (Molinari et al., 2007). Moreover,
proline acts as a solute to decrease leaf water
potential, improve water uptake, and reduce
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transpiration to maintain cell turgor pressure (Ashraf
and Harris, 2004). Proline accumulation
significantly increased in C. myxa leaves with
increasing salinity levels. This was stated in a
previous study by Suleiman et al. (2023), who
reported that proline concentration is a common
indicator of salt stress. Proline content increased in
the plant tissues of Suaeda nudiflora with increasing
levels of soil salinity (Patel and Pandey, 2009). The
increase in the proline content of the seedling tissues
with increasing salinity showed that higher proline
content may contribute to alleviating NaCl stress.

It is known that increased salinity reduces
photosynthetic activity (chlorophyll a, b, and
carotenoids), which was demonstrated in our results.
High salinity concentrations reduce plant growth
and development as a result of an imbalance in the
photosynthetic machinery and a change in the fine
structure of cell components through an increase in
reactive oxygen species (Hasanuzzaman et al.,
2014). Reducing the values of photosynthetic
pigments as well as decreasing nitrogen,
phosphorus, and potassium uptake as a result of
high salinity levels is supported by previous studies
(Soliman et al., 2015, Abd-Allah et al., 2015, Igbal
et al., 2015, Arif et al., 2020 and Bayomy et al.,
2023).

In the present study, the accumulation of
phenolics decreased with increasing salinity in the
leaves of the C. myxa seedlings. Similar findings
have been reported by Jaleel et al. (2008), Nouman
et al. (2012) and Jahan et al. (2018). Phenolics are
very important components of the hydroxyl groups
in plants because of their scavenging ability. These
constituents also act as powerful antioxidants and
play a defensive role against reactive oxygen
species (Sreenivasulu et al., 2000). In our study, the
decreased levels of phenolic compounds as a result
of 6000 or 4000 mg/kg NaCl soil levels may be
related to the disruption of important physiological
functions in the plant.

Sodium nitrophenolate (CSN), an active
ingredient, stimulates plant growth by altering the
activity of specific antioxidant enzymes involved in
the scavenging of reactive oxygen species
(ROSROS). The reactive oxygen species can attack
polysaccharides, nucleic acids, and proteins
(Matysik et al., 2002). Oxidative stress occurs when
more ROS is produced than metabolized (Dhindsa
et al., 1981). The ability to reduce the impact ROS
on plant physiology, growth, and chemical
composition of the plant species through
nitrophenolates is a desirable goal (El-Fouly et al.,
2014). This was corroborated by our study, which
indicated that using sodium nitrophenolate (CSN) at
the rate of 5 or 10 mg/L resulted in higher growth
and chemical composition of C. myxa seedlings
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compared to seedlings exposed to salinity without
CSN alone. These results may be due to an increase
in the concentration of endogenous auxins, which
stimulate plant growth and development by
promoting cell division, expansion, and elongation.
The positive effects of sodium nitrophenolate were
also suggested by Yao et al. (2023), who claimed
that this compound has a promising application in
high-salt wastewater treatment. El-Fouly et al.
(2014) pointed out that spraying Ficus deltoidea
foliage with low and medium levels of sodium
nitrophenolate improved the growth and chemical
content of chlorophyll a and b, carotenoids,
nitrogen, phosphorus, and potassium. These findings
offer new insights into enhancing salt tolerance in
cotton. Our findings are in agreement with those
reported by Djanaguiraman et al. (2005).
Furthermore, Zou et al. (2020) reported that low
concentrations of the compound sodium nitrophenol
(CSN) led to improved growth and flowering in oil
tea by increasing 1AA, ZR, and GA; content, while
decreasing the content of abscisic acid. The results
of Attia (2022) indicated that treatment with 200
ppm  nitrophenolate  sodium  improves the
productivity of LeConte pear trees. These results are
similar to the findings of Svobodova and Misa
(2004), Kumar et al. (2017), Suseendran et al.
(2020), Das et al. (2022) and Kumar et al. (2022).

CONCLUSIONS

C. myxa is a rare tree in Egypt, and given its
desired importance, it is an ornamental tree or fruit
with medicinal effects. Therefore, this experiment
was designed to study the behavior of this tree when
it grows under soil salinity and to study the role of
adding CSN to alleviate the harmful effects of salt
stress on C. myxa plants. It became clear that
increasing the levels of NaCl from 2000 to 6000
mg/kg decreased the growth characteristics and
biochemical constituents of the seedlings. The
addition of CSN significantly improved the survival
percentage, growth, and biochemical composition,
and reduced salt stress, especially at a concentration
of 10 mg/L. Based on the data obtained from this
study, it is recommended to supply C. myxa plants
exposed to salinity stress with CSN at either 5 or 10
mg/L, based on the salinity level, to ensure the
highest growth characteristics and biochemical
compositions and confirm the performance of these
trees.
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