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Abstract: This study was conducted in one of the private orchards in Al-Haritha
region, Northern Basra city to study the effect of spraying antioxidants with three
concentrations of (0, 3 and 6) ml.L™* on two cultivars of jujube trees, Alarmouti
and Altfahic. The physical traits of the stages of fruit growth were studied, starting
from 50 days after flowering to the final maturity 120 days after of flowering. The
results of the study recorded It is too complicated. The progress of the growth and
development fruits for all the traits. The study revealed that the Alarmouti cultivar
significantly excelled in most of the studied traits at all different growth stages,
where the highest values were recorded in the traits of size, length, diameter, and
fruit weight (11.07 cm3, 35.99 mm, 27.40 mm, and 21.97 g) respectively. It also
excelled in chemical traits during growth stages. The study also showed that the
antioxidant concentration of 6 ml.L? significantly excelled in most of the studied
physical and chemical traits. The bi-interaction also had a significant effect on the
studied traits, while the fresh weight of the seed was not significant different
between cultivars, concentrations, and their -interaction.
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Introduction

Jujube plant Ziziphus spp., is a perennial and
evergreen fruit tree, which growing in arid
desert areas (Nasri-Ayachi & Nabli, 2008).
Jujube trees belong to family Rhamnaceae,
including many genera, estimated at
approximately 58 genera. Its cultivation
spreads in warm and hot areas, i.e. in tropical
and semi-tropical areas, jujube fruits are used
as the main food for the rural population; its
leaves as fodder for animals and wood as
fuel. The branches of the trees are used as

fences as well as the use of its parts in the
manufacture of medicine (Saied et al., 2008).

One of the problems facing cultivation of
jujube is salinity, increasing of the
concentration of salts (sodium chloride and
others) at the root zone of the plant. Salinity
can be considered one of the main obstacles
facing agriculture sector in central and
southern Irag. For that reason, the salinity is
considered a determining factor for the
cultivation and success of many agricultural


http://bajas.edu.iq/

Ismael et al.,/ Basrah J. Agric. Sci., 35(1): 1-20, 2022

crops, including jujube that affects the health
and productivity of trees (Al-Juburi &
Maroff, 2007). Although jujube have
antioxidants that are naturally present in the
plant, they are sometimes not enough to resist
salt stress, in order to overcome this problem,
it was possible to use antioxidants of natural
source extracted from seaweed (Shi et al.,
2018). Thus, some plant growth regulators
such as salicylic acid, puterescine can be used
to reduce the salinity damage on the plants by
regulating the osmotic pressure of cells and
leads to the regulation and encouragement of
growth under conditions of salt stress and
improving productivity and fruiting traits (Al-
Juburi & Maroff, 2007). The physical traits of
the fruits are indicators of maturity
represented by the size, phase of growth,
diameter, and fruit weight (Hernandez et al.,
2006). Several studies were conducted to
show to evaluate the physical traits of jujube
trees. Al-Miahy & Abbas (2006) studied ten
cultivars of jujube trees, and indicated that the
fruits size ranged from 14.5-24.00 cm, while
the diameter was about 3.09-4.60 cm. Obeed
et al. (2008) evaluated the fruits of jujube
trees Al-Tufahi cultivar; they found that the
size of the fruits was about 35.5-35.63 cm,
while their length was about 3.96-4.04 cm,
and the diameter ranged from 4.00-4.01 cm.
Artificial plant hormones (Growth regulators)
work as antioxidants to improve the physical
properties of jujube fruits. There are many
growth regulators, like NAA, GA3, ethephon,
ethylene and salicylic acid, which have an
important role in improving the ripening of
fruits and its quality (Mccellan & Chang,
2008). Growth regulators (H3BOs, NAA,
GA3, 2.4-D, ZnSos) also work to deal with
the abiotic problems and biological stress by
spraying jujube trees (Majumder et al., 2017).
Jujube trees CV. Al-Tufahi were sprayed by
NAA and GAS3 at concentrations (10 and 20

ppm) at 15 days before and after flowering;
Spraying with GA3 increase the weight and
size of the fruits. However, spraying by NAA
led to a reduction in the weight of the fruits
(Al-Miahy & Abbas, 2006). Due to the lack
of studies on the knowledge of natural and
non-synthetic antioxidants in the treatment of
salt stress, the study aimed to:

i- Studying the role of natural antioxidants in
the treatment of salt stress and the extent of
its impact on improving the vegetative and
fruitful growth of jujube trees.

ii- Studying the differentiation between
cultivars in salt tolerance and productivity.

iii- Studying the interaction between the
cultivar and the antioxidant.

Materials & Methods

This study was conducted during the growing
season of 2020-2021 in a private orchards in
Al-Haritha region, 30 km Northern Basra
province. The effect of the antioxidant
dealing with salt stress was studied and some
chemical components (total acidity, total
chlorophyll and carotene) were examined.
The treatments were applied during the period
starting from seven weeks after flowering (7,
10, 13, 16 and 17) weeks after flowering.

Jujube trees

Two types of jujube trees were selected: Al-
Tufahi and Alarmouti, which are considered
among the jujube cultivars desired by
consumers and the most prevalent in Basra
province. Nine trees were selected for each
cultivar; these trees were similar in size and
age as much as possible, as well as disease-
free. The trees were identified by placing
numbered signs on them according to the
treatments.
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Service operations

All agricultural service operations were
conducted, consisting the hoeing the soil and
fertilizing with chemical fertilizer in the
amount of 300 kg for each tree, removing
weeds, pruning trees by removing dry,
infected, and intertwining branches during
September.

Application of the treatments

Trees were treated with an antioxidant
(natural ingredients and free of chemical
compounds). The treatments were prepared in
different concentrations to determine the
extent of the trees' resistance when exposed to
salt stress. The first treatment was prepared
by dissolving 75 ml of the nutrient solution in
25 liters of water to obtain a concentration of
3% with the addition of a little diffuser
Tween 20, while the second treatment was
prepared by dissolving 150 ml of the nutrient
solution in 25 liters of water to obtain a
concentration of 6% with the addition of a
little diffuser Tween 20. The trees were
sprayed early morning to wetness using a
hydraulic pump with a capacity of 15 m3.
The first spray was conducted on 5/9/2020
before the beginning of the flowering, and the
fruits were held on 5/11/2020; the spray
continued during fruits growth March with an
interval between sprays about six weeks. The
control treatment was 0%, and it was
prepared from distilled water only.

Jujube Fruits Traits

Samples were collected with a certain amount
for each experimental unit from both Al-
Tufahi and Alarmouti cultivars randomly.
The physical and chemical traits were
measured in order to know the changes
occurring in the fruits from the beginning of

growth after fruit set to the full maturity of
the fruits.

Physical traits

Size, length, diameter, fresh and dry
weight of jujube fruits

The fruit size was estimated using the method
of the quantity of displaced water, by placing
a known quantity of water inside a numbered
cylinder of a liter capacity. The length and
diameter were estimated using Electronic
Vernia. The fresh weight was calculated
using a sensitive electric balance Sartorius
type. The total weight of the fruit was
averaged, and then the seed was separated
from the flesh of the fruit. The fresh weight
was measured separately, and the dry weight
was calculated for each of the above and that
by drying the fruits and seeds by an electric
oven at a temperature of 65 for two days; the
fruits were weighed on the same scale for
each of the fruit flesh and seeds.

Chemical traits

1- Total chlorophyll pigment of the fruit
peels (mg.100gm-?)

The total chlorophyll in the peels of fresh
fruits was determined according to
Zaehringer et al described in Goodwin
(1976), at a weight of 0.5 g of the flesh of the
fresh fruits and crushed by a ceramic mortar
with the addition of 80% acetone. Then the
samples were placed in tubes and filtered by
means of a centrifuge, then the optical
absorbance was measured at the wavelengths
663 nm for chlorophyll a and 645 nm for
chlorophyll b using a spectrophotometer type
1700-UV. Shimadzu, the total chlorophyll
was estimated according to the following
equation:

Total chlorophyll (mg/L) = 20.2 * (645) 0.D + 8,02 * (663) 0.D

where O.D is the spectrophotometer reading.
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Carotene pigment content of the fruits

The carotene pigment was extracted from the
peels of the fresh fruits in the same method as
the above-mentioned chlorophyll pigment.
The optical absorbance was measured at a
wavelength of 480 nm. The carotene pigment
was estimated according to the equation:

X = (E * Y/e * 100) * 1000

X is the number of milligrams of carotene in
cm? of the solution.

The device reads at a wavelength of 480nm.

E The specific extinction coefficient of the
total carotenoids is 2300.

Y represents the final solution after dilution
with acetone.

The results were converted into units
(mg.100g™Y).

Estimation of the total neutralizing
acidity:

The total acidity was estimated at each
sampling date using the method (A.O.A.C,
2016) by mashing 5 g of fresh fruit pulp with
100 ml of distilled water. Then the sample
was filtered by gauze and 10 ml of filtered
juice was taken and wiped with 0.1 N sodium
hydroxide by two drops of phenolphthalein
index until reaching the equilibrium point (the
appearance of pink color).The percentage of
total acidity was calculated through the
following equation:

Total acidity = base standard * its quantity * 0.064
* final volume of solution / volume of swab * weight of the sample * 100

Statistical analyses

Randomized  complete  block  design
(R.C.B.D) was conducted with two factors,
the first factor was cultivar (Alarmouti and
Altfahi), and the second factor was an
antioxidants (organic substances, amino acids
and natural organic carbon) with three
concentrations (0 and 5 and 8 ml.L™) using
three replicates. The analysis was achieved by
using SPSS ver. 24. For the comparison
between the means, the Revised Least
Significant Difference (R.L.S.D. was used at
the probability level of 0.05 (Al-Rawi &
Khalaf Allah, 2000).

Results

Table (1) showed that the jujube Alarmouti
cultivar was excelled in size, length and
diameter, recording (4.32 cm 3, 22.64 mm
and 18.721 mm) after seven weeks of
flowering.

The concentration of 6 ml.L™? antioxidant
was excelled in the traits of size, length, and

147

diameter, with the highest values. The bi-
interaction also had a significant effect on all
studied traits.

Table (2) showed the jujube Alarmouti
cultivar in the traits: the highest values of the
fresh weight for fruit, the weight of the fresh
flesh of the fruit were 4.327 and 3.507 g,
respectively. Non-significant differences were
observed between the cultivars in the trait of
the fresh weight of the seed. The
concentration of 6 ml.L was significantly
excelled in most of the studied traits, the fresh
weight of fruit and the fresh weight of the
fruit flesh; the same table showed significant
differences for the bi-interaction between the
cultivars and the concentration of the
antioxidant used.
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Table (1): Effect of cultivar and antioxidant on some physical traits after seven weeks of flowering.

Size (cm®) length (mm) Diameter (mm)
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 2.07+0.26¢ 2.63+0.73¢ 18.67+0.89° 20.14+0.31% 15.377+0.41° 16.630+0.31¢
3mlL? 4.14+0.37° 4.69+0.12%¢ 21.31+0.98% 22.37+0.70°° 17.550+0.04° 19.243+0.41°
6 ml.L? 5.22+0.15% 5.63+0.352 23.29+0.51° 25.40+0.222 18.147+0.31° 20.290+0.142
cultivar average 3.81+1.282 4.32+1.392 21.09+2.30° 22.64+1.942 17.024+1.56° 18.721+1.232
0ml.L? 2.35+0.62° 19.40+0.97° 16.003+0.72°
concentration average 3ml.L? 4.42+0.30° 21.84+0.81° 18.397+0.92°
6ml.L? 5.43+0.412 24.35+1.272 19.218+1.072

Table (2): Effect of cultivar and antioxidant on some physical traits after seven weeks of flowering.

The fresh weight for fruit(g) The fresh weight of the fruit flesh ( g) Fresh seed weight (g)
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 2.100+0.286° 2.667+0.081% 1.100+0.290° 1.847+0.081¢ 1.00+0.0862 0.820+0.141%
3mlL? 3.120+0.583¢ 3.957+0.068° 2.133+0.401¢ 3.220+0.047¢ 0.987+0.182% 0.737+0.047%
6 ml.L? 5.113+0.226" 6.357+0.93? 4.217+0.281° 5.453+0.0122 0.897+0.068% 0.903+0.086%
cultivar average 3.44441.579° 4.327+1.2542 2.483+1.522° 3.507+1.2972 0.961+0.140? 0.820+0.1092
Oml.L? 2.383+0.353" 1.473+0.429° 0.910+0.147
concentration average 3mlL* 3.538+0.4522 2.677£0.579° 0.862+0.138
6ml.L"t 2.383+0.749° 4.835+0.6802 0.900+0.142
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Table (3) showed jujube Alarmouti the dry
weight of the fruit and dry weight of flesh
(3.18 and 2.617) g, the dry weight of the seed,
and the Al-Tufahi cultivar was excelled by
recording the highest values of 0.751 g in
comparison with the cultivar Alarmouti 0.559
g. The control treatment was significantly
excelled on to the third concentration of
antioxidant 6 ml.L ™. The bi-interaction has a
significant effect on the studied treatments.
The results of table (4) after 10 weeks of
flowering showed that the cultivar Alarmouti
excelled in all the studied traits, the size,
length and diameter, of the fruit (5.233 cm?,
23.62 mm and 19.75 mm), respectively, As
well as the concentration of 6 ml.L? was
significantly excelled in all traits, and there
are significant differences for the bi-
interactions of the studied traits. Table (5)
showed Alarmouti cultivar excelled in all the
studied traits: fresh weight for fruit, fresh fruit
flesh weight, and fresh seed weight, as well as
the concentration 6 ml.L ™t excelled in all traits
table (5). The Alarmouti cultivar with
concentration 6 ml.L™ had the highest values
for all traits. Table (6) showed the effect of
the cultivar and the concentration of
antioxidants and their interactions on the dry
weight of flesh and dry weight of the seed
(442, 292 and 1.50) g in which the
Alarmouti cultivar excelled by 1.50 g. The
table also showed that there were significant
differences between the concentration of the
antioxidant used, as well as the bi- interaction.

The results of table (7), showed the cultivar
Alarmouti excelled in all the studied traits
after 10 weeks of flowering of size, length
and, diameter of the fruit, which were
recorded (7.663 cm?® 30.74 mm and 24.08
mm), respectively, and the concentration 6
ml. Lt was significantly excelled in the
studied traits. The results also showed the
effect of the bi-interaction significantly on the

studied traits, and it showed the Alarmouti
cultivar treatment and the antioxidant
concentration of 6 ml.L? clear significant
difference in all traits. Whereas jujube
Alarmouti cultivar was significantly excelled
on the studied traits, where the table (8)
indicates that there was no significance for the
fresh weight of the seed among the cultivars.
The table gave similar results in terms of the
concentration used of the antioxidant 6 ml. L™
was excelled on the other treatments of the
studied trait, except for the soft seed weight,
which was recorded as non-significant. Also,
table (9) recorded significant differences
between the cultivars and the concentrations
used of the antioxidant, as well as the
significant bi-interaction.

The results of the current study showed in
Table (10), after 16 weeks of flowering,
Alarmouti cultivar was significantly excelled
in the traits of size, length and diameter, of
the fresh fruit (9.073 cm?3, 33.84 mm and,
26.30mm), respectively, and the concentration
6 ml. Lt has recorded the highest values
significantly for the studied traits. The table
also showed the effect of interaction in the
traits and it was significant. Table (11)
showed similar results to table (10) in terms
of the Alarmouti cultivar and the
concentration of 6 ml. L™ excelled in most
traits except for fresh weight of flesh.The Al-
Tufahi cultivar in seed dry weight (table 12)
and the absence of significant differences
between the concentrations used for the
antioxidant. As well as for the bi-interaction
between the cultivar and the concentration of
the antioxidant.
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Table (3): Effect of cultivar and antioxidant on some physical traits after seven weeks of flowering.

The dry weight of the fruit (g)

Dry weight of flesh (g) The dry weight of seed ()
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 1.03+0.377¢ 1.73+0.047% 0.210+0.290¢ 0.957+0.081¢ 0.823+0.89% 0.777+0.047%
3ml.L? 2.08+0.478% 2.92+0.030° 1.243+0.401° 2.330+0.030° 0.840+0.1532 0.587+0.077%
6ml.L? 3.9240.635° 4.88+0.3402 3.327+0.281° 4.563+0.340% 0.590+0.357% 0.313+0.328"
cultivar average 2.34+1.392° 3.18+1.2082 1.593+1.522° 2.617+1.2972 0.751+0.299° 0.559+0.227°
concentration Oml.L? 1.38+0.441° 0.583+0.429° 0.800+0.0802
average 3ml.L? 2.50+0.613° 1.787+0.579° 0.713+0.2872
6ml.L"t 4.40+0.6342 3.945+0.680? 0.452+0.2912
Table (4): Effect of cultivar and antioxidant on some physical traits after 10 weeks of flowering.
Size (cm®) length (mm) Diameter (mm)
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L"? 3.400+0.368° 3.967+0.432° 20.27+0.830¢ 21.73+0.679° 18.14+1.009°° 18.20+1.468"°
3ml.L? 5.047+0.355" 5.500+0.041% 21.04+0.520% 23.08+0.818° 17.67+0.589¢ 19.50+0.801°
6ml.L? 5.667+0.205% 6.233+0.3392 25.60+0.4332 26.05+0.2762 19.40+0.416° 21.56+0.6942
cultivar average 4.704+0.966° 5.233+1.008° 22.15+1.907° 23.62+2.240° 19.75+1.557° 18.40+1.276°
concentration 0ml.L? 3.683+0.491° 21.00+1.052° 18.17+1.260°
average 3mlL*? 5.27340.339° 22.06+1.229° 18.59+1.151°
6 ml.L*? 5.950+0.3982 25.60+0.573? 20.48+1.2192
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Table (5): Effect of cultivar and antioxidant on some physical traits after 10 weeks of flowering.

The fresh weight of the fruit flesh

The fresh weight for fruit(g) () Fresh seed weight (g)
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 3.84+0.781¢ 4.69+0.915¢% 2.66+0.576° 3.81+0.208"° 1.1840.595% 0.87+0.478°
3ml.L? 5.64+0.385"° 6.26+0.3112 3.49+0.160° 4.93+0.688ab 2.15+0.6782 1.3340.239%
6ml.L? 6.43+0.148% 7.19+0.408? 5.08+0.349% 5.67+0.2172 1.34+0.327% 1.53+0.705%
cultivar average 5.30+1.139° 6.05+1.2412 3.74+0.484° 4.80+0.605% 1.56+1.178% 1.24+0.874°
Oml.L? 4.26+0.926° 3.23+0.459° 1.03+0.629?
concentration average 3mlL? 5.95+0.468"° 4.21+0.644° 1.74+0.977°
6 ml.L? 6.81+0.4912 5.37+0.3042 1.43+0.868?
Table (6): Effect of cultivar and antioxidant on some physical traits after 10 weeks of flowering.
The dry weight of the fruit (g) Dry weight of flesh (g) The dry weight of seed(g)
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Ooml.L? 2.34+0.6909 2.98+1.102¢% 1.11+0.167¢ 2.01+0.887¢ 1.23+0.735? 0.98+0.505%
3ml.L? 3.18+0.230¢ 4.85+0.393% 2.16+0.171b¢ 2.99+0.379% 1.03+0.5072 1.87+0.6172
6 ml.L? 4.07+0.301P¢ 5.42+0.1922 3.02+0.086% 3.76+0.208? 1.06+0.2942 1.66+0.5112
cultivar average 3.20+0.887" 4.42+1.2172 2.09+0.732° 2.92+0.9672 1.10+0.6622 1.50+0.5542
concentration Oml.L? 2.66+1.086° 1.56+0.781° 1.10+0.643?
average 3ml.L? 4.02+0.7872 2.57+0.508° 1.45+0.7042
9 6ml.L? 4.75+0.3862 3.39+0.4042 1.36+0.5142
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Table (7): Effect of cultivar and antioxidant on some physical traits after 13 weeks of flowering

Size (cm®) length (mm) Diameter (mm)
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 5.800+0.432¢ 6.367+0.368¢ 27.39+0.679¢ 28.85+0.830° 22.47+1.468" 22.53+1.009
3mlL? 7.447+0.041¢ 7.900+0.355¢ 28.16+0.818% 3020+0.520°  22.00+ 0.801° 23.83+0.589°
6 ml.L? 8.067+0.339P 8.633+0.2052 32.28+0.2762 33.17+0.4332 23.73+0.694 P 25.89+0.416%
cultivar average 7.104+0.996° 7.663+1.0082 29.27+1.907° 30.74%2.2407 22.73+1.557° 24.08+1.276%
concentration Oml.L? 6.083+2.198° 28.12+1.052° 22.50+1.2602
average 3mlL? 7.673+0.339P 29.18+1.229° 22.91+1.151°
6 ml.L? 8.350+0.3982 32.7240.5732 24.81+1.2192
Table (8): Effect of cultivar and antioxidant on some physical traits after 13 weeks of flowering.
The fresh weight for fruit (g) The fresh weight of the fruit flesh ( g) Fresh seed weight ()
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 7.96+0.915¢ 8.81+0.718¢% 3.79+0.208¢ 4.94+0.576°° 4.17+1.120%® 3.86+0.690P
3ml.L? 9.76+0.311¢ 10.38+0.385% 4.62+ 0.688° 6.06% 0.1602° 5.14+0.3932 4.32+0.230%
6 ml.L™? 10.55+0.408% 11.31+0.1482 6.21+0.217% 6.80+ 0.3492 4.33+0.192% 4.52+0.301%
cultivar average 9.42+1.241° 10.17+1.1392 4.87+0.605° 5.93+0.4842 4.55+1.2172 4.23+0.8872
concentration Ooml.L? 8.38+0.926° 4.37+0.459¢ 4.02+0.781°
average 3ml.L*? 10.07+0.468° 5.34+0.644° 4.73+0.5092
6 ml.L? 10.95+0.4912 6.50+0.3042 4.42+0.404%
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Table (9): Effect of cultivar and antioxidant on some physical traits after 13 weeks of flowering.

The dry weight of the fruit (g)

Dry weight of flesh (g)

The dry weight of seed ()

Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti

Oml.L? 4.20+1.102¢ 4.84+0.690° 2.53+0.915¢ 3.43+0.718° 1.67+0.8872 1.42+0.1672

3ml.L? 5.04+0.393 ¢ 6.71+0.301% 3.58+0.311° 4.41+0.385% 1.47+0.379% 2.31+0.1712

6 ml.L? 5.93+0.192° 7.28+0.3272 4.44+0.408% 5.18+0.1482 1.50+0.208? 2.10+0.0862

cultivar average 5.06+1.217" .628+0.8872 3.51+0.74° 4.34+1.1782 1.55+0.605% 1.94+0.4842
Oml.L? 4.52+1.086° 2.98+0.629¢ 1.55+0.7822
concentration average 3mlL? 5.88+0.787% 3.99+0.977° 1.89+0.506%
6ml.L? 6.60+0.3862 4.81+0.8682 1.80+0.4072

Table (10): Effect of cultivar and antioxidant on some physical traits after 16 weeks of flowering.

Size (cm®) length (mm) Diameter (mm)
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 7.240+0.432¢ 7.807+0.368¢ 30.49+0.679¢ 31.9540.830°  24.69+1.468% 24.75+1.009°
3ml.L*? 8.887+0.041° 9.340+0.355" 31.26+0.818%  33.30+0.520°  24.22+0.801¢ 26.05+0.589°
6ml.L? 9.507+0.339° 10.073+0.2052 35.38+0.2762 36.2740.433%  25.95+0.694%° 28.11+0.4162
cultivar average 8.544+1.008° 9.073+0.996° 32.3742.240°  33.84+1.907%  24.95+1.276° 26.30+1.5572
Oml.L? 7.523+0.491° 31.22+1.052° 24.72+1.260°
concentration average 3mlL? 9.113+0.339° 32.28+0.229° 25.14+1.151°
6 ml.L? 9.790+0.3982 35.82+0.5732 27.03+1.2192
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Table (11): Effect of cultivar and antioxidant on some physical traits after 16 weeks of flowering.

The fresh weight for fruit (g) The fresh weight of the fruit flesh (g) Fresh seed weight (g)
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 10.77+0.915° 11.70+0.718" 5.96+1.102¢ 6.23+0.690¢ 482+0.787° 5.47+0.8872
3ml.L? .1164+0.311°¢ 12.34+0.230P 7.29+0.339° 8.51+0.230% .435+0.564?2 3.83+0.379°
6 ml.L? 13.58+0.408? 13.96+0.1482 8.14+0.192 9.31+0.3012 5.44+0.823% .465+0.802?2
cultivar average 12.00+1.241° 12.66+1.139°2 7.13+1.217° 8.01+0.8872 .487+0.9672 .456+0.7322
concentration Oml.L? .1124+0.926" 6.09+1.086° 5.14+0.781
average 3ml.L? 11.99+0.468° 7.90+0.787" .409+0.5092
6 ml.L? .1377+0.4912 8.73+0.3862 5.05+0.4042
Table (12): Effect of cultivar and antioxidant on some physical traits after 16 weeks of flowering.
The dry weight of the fruit (g) Dry weight of flesh (g) The dry weight of seed(g
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 6.658+0.208" 7.305+0.576° 5.450+0.478¢ 6.100+0.595°¢ 1.208+ 0.505? 1.206+0.735%
3ml.L? 7.466+0.688¢ .9746+0.1602 6.230+0.239°¢ 8.550+0.678? 1.236+0.6172 1.196+0.5072
6 ml.L? 8.313+0.217°¢ .9216+0.349° 7.110+0.705° 8.343+0.3272 1.204+0.5112 1.873+0.2942
cultivar average 7.479+0.605" 8.755+0.487? 6.2630.662° 7.664+1.1782 1.216+0.554? 1.091+0.662?
concentration Oml.L? 6.981+0.459°¢ 5.775+0.629°¢ 1.207+0.6432
average 3ml.L? 8.606+0.644° 7.390+0.977° 1.216+0.7042
6ml.L? 8.764+0.3042 7.727+0.8682 1.031+0.5142
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It is noticed from the table after 17 weeks
of flowering (13) that the results of the
previous tables were similar to the results of
the current table, with the Alarmouti cultivar
in most of the physical traits, as well as the
concentration of 6 ml.L™. The Alarmouti
cultivar was recorded with a concentration of
6 ml. L' had the highest values of bi-
interaction in most traits. As for the table, it is
noted that (14) of seed fresh weight, which
was significant between the cultivars, the
concentrations used and the bi-interaction. All
factors of table (15), were significant in terms
of the effect of cultivar, concentration and bi-
interaction. The chemical traits after seven
weeks of flowering (Table 16) showed the
Alarmouti cultivar in both total chlorophyll
and carotene and non-significant acidity. The
concentration of 6 ml. L™ of the antioxidant
recorded the highest numbers and
significantly for both total chlorophyll and
carotene. The significant effect of the bi-
interaction of the two traits (chlorophyll and
carotene) and the non-significance of the
acidity trait.

The results of table (17) indicated that the
concentration 6 ml.L? was significantly
excelled in acidity, and the bi-interaction was
also significant, where the cultivar Alarmouti
and the concentration were 6 ml.L?
antioxidant, the highest values for this trait
reached 2.305 mg.L™.

Table (18) showed the Alarmouti cultivate
excelled in total chlorophyll, carotene, and
acidity (1.837, 0.690, and 0.744) mg. L. The
concentration  recorded a  significant
difference for the studied traits. Also the bi-
interaction had a significant difference.

It is noticed from table (19), 16 weeks after
flowering that there were no differences
between the cultivars for acidity with
significant differences for the other two traits,
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as the concentration was recorded at 3 ml. L
has the highest values for acidity and 6 ml. L*
for total chlorophyll and carotene. The table
showed that there was a significant effect of
the bi-interaction for the studied traits.

Table (20) revealed that there were no
significant  differences  between  total
chlorophyll and acidity of the studied
cultivars, however, there was a significant
differences for caroten, also, the concentration
of 6 ml.L™ recorded the highest values for
chlorophyll and carotene, and the highest
values for the concentration of 3 ml. L™ for
acidity. The results of the table also recorded
significant  bi-interactions for all trait.
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Table (13): Effect of cultivar and antioxidant on some physical traits after 17 weeks of flowering.

Size (cm®) length (mm) Diameter (mm)
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 11.41+0.6642 9.81+0.659° 32.64+0.679¢ 34.10+0.830° 25.79+1.468° 25.85+1.009°
3mlL* 11.89+0.367° 11.1740.9742 33.41+0.818° 35.45+0.520° 25.3240.801°  27.15+0.589°
6 ml.L? 12.51+0.9562 12.24+0.2942 37.53+0.2762 38.42+0.433? 27.05+0.694° 29.21+0.4162
cultivar average 11.93+0.8362 11.07+£1.2172 34.52+2.240P 35.99+1.9072 26.05+1.279° 27.40+1.5572
oml.L? 10.61+1.038° 33.37+1.052¢ 25.82+1.260°
concentration average 3mlL? 11.53+0.818% 34.43+1.229° 26.23+1.151°
6 ml.L? 12.37+0.7202 37.97+0.573? 28.13+1.219°2

Table (14): Effect of cultivar and antioxidant on some physical traits after 17 weeks of flowering.

The fresh weight for fruit (g)

The fresh weight of the fruit flesh (g)

Fresh seed weight (g)

Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 13.77+1.468°  14.20+0.687 9.24+0.732"¢ 9.59+0.735 4.530+0.8872 4.610+0.216%
3ml.L? 13.30+0.803° 15.13+0.589° 8.51+0.346° 10.49+0.364° 4.797+0.3792 4.640+0.1612
6ml.L? 15.03+0.696° 17.19+0.3282 10.15+0.612"° 12.52+0.3212 4.887+0.2072 4.667+0.6682
cultivar average 14.03+1.276° 15.50+1.3672 9.30+0.766° 10.86+0.7072 4.738+0.9612 4.639+0.7322
Oml.L? 13.98+1.153P 9.41+0.354° 4.570+0.7812
concentration average 3mlL*? 14.22+1.158° 9.50+0.445° 4.718+0.509°
6 ml.L? 16.11£1.2202 11.33+0.103? 4.777+0.4042
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Table (15): Effect of cultivar and antioxidant on some physical traits after 17 weeks of flowering.
The dry weight of the fruit (g)

Dry weight of flesh (g) The dry weight of seed(g)
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti

Oml.L? 9.22+1.102°¢ 9.65+0.168"° 7.81+0.478 8.16+0.471¢ 1.410+0.5052 1.490+0.7412

3ml.L? 8.75+0.394° 10.58+0.230° 7.08+0.236° 9.06+0.678" 1.677+0.6172 1.520+0.5072

6 ml.L? 10.48+0.194° 12.64+0.0862 8.72+0.705 11.09+0.3022 1.767+0.5112 1.547+0.2932

cultivar average 9.48+1.217° 10.95+1.0262 7.87+0.874° 9.43+1.1782 1.618+0.5542 1.519+0.6632
concentration Oml.L? 9.43+0.921° 7.98+0.629° 1.450+0.6432
average 3mlL? 9.67+0.510P 8.07+0.977° 1.598+0.7042
6ml.L? 11.56+0.3892 9.90+0.8682 1.657+0.5142

Table (16): Effect of the cultivar and antioxidant on some chemical traits after seven weeks of flowering.

Chlorophyll mg.100 g Carotene mg. 100 g Acidity mg.L?
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 1.944+0.129¢ 1.861+0.046° 0.525+0.001¢ 0.532+0.006¢ 1.263+0.2092 1.377+0.2052
3mlL? 1.893+0.048¢ 2.134+0.004° 0.585+0.049° 0.703+0.046° 1.294+0.0842 1.409+0.023?
6 ml.L*? 1.996+0.685° 2.507+0.3252 0.708+0.018" 0.786+0.040? 1.489+0.1042 1.611+0.0642
cultivar average 1.944+0.538° 2.167+0.2612 0.606+0.075° 0.674+0.120? 1.349+0.3122 1.466+0.275?
OmlL? 1.903+0.126° 0.529+0.004° 1.320+0.2192
concentration average 3mlL? 2.014+0.095° 0.6440.067° 1.352+0,0812
6mlL? 2.251+0.5442 0.747+0.0522 1.550+0.0972
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Chlorophyll mg.100 g Carotene mg. 100 g Acidity mg.L?
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 1.834+0.110%° 1.751+0.138¢ 0.394+0.043" 0.311+0.028° 1.542+0.110¢ 1.687+0.138%
3mlL? 1.783+0.109° 2.024+0.150° 0.343+ 0.076¢ 0.584+0.183" 1.977+0.109°° 2.088+0.150°°
6ml.L? 1.886+0.067°° 2.397+0.0572 0.446+0.017" 0.957+0.2482 2.214+0.067% 2.305+0.0572
cultivar average 1.834+0.106° 2.057+0.2912 0.394+0.109° 0.617+0.2342 1.911+0.106% 2.027+0.2912
Ooml.L? 1.793+0.138° 0.353+0.084° 1.614+0.131°
concentration average 3mlL? 1.904+0.178° 0.464+0.262° 2.033+0.178°
6 ml.L! 2.141+0.2632 0.701+0.2302 2.260+0.2632

RLSD interaction

Table (18): Effect of the cultivar and antioxidant on some chemical traits after 13 weeks of flowering.

Chlorophyll mg.100 g Carotene mg. 100 g Acidity mg.L?
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 1.614+0.474%¢ 1.531+0.698¢ 0.521+0.007¢ 0.518+0.030¢ 1.139+0.2422 1.172+0.3242
3ml.L? 1.563+0.048° 1.804+0.120° 0.612+0.065° 0.729+0.043° 0.301+0.159¢ 0.640+0.363%¢
6 ml.L™? 1.666+0.781°¢ 2.177+0.3342 0.747+0.018% 0.822+0.035? 0.377+0.249° 0.421+0.157"¢
cultivar average 1.614+0.705° 1.837+0.635% 0.627+0.1007° 0.690+0.1232 0.606+0.4382 0.744+0.4322
Ooml.L? 1.573+0.632° 0.519+0.021¢ 1.156+0.2872
concentration average 3mlL? 1.684+0.782° 0.671+0.080° 0.471+0.327°
6 ml.L? 1.921+0.5622 0.784+0.0462 0.399+0.210°
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Table (19): Effect of the cultivar and antioxidant on some chemical traits after 16 weeks of flowering.

. Chlorophyll mg.100 g Carotene mg. 100 g Acidity mg.L*

Fourth chemical Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
Oml.L? 1.484+0.4890% 1.401+0.702¢  0.587+0.007¢ 0.584+0.030¢ 0.999+0.2422 1.032+0.3242
3ml.L? 1.433+0.042% 1.674+0.197°  0.678+0.065° 0.795+0.043P 0.161+0.159¢ 0.500+0.363°
6mlL? 1.536+0.260°% 3.04740.362%  0.813+0.018% 0.888+0.0352 0.237+0.249% 0.281+0.157°«

cultivar average 1.484+0.687° 1.707+0.649%  0.693+0.100° 0.756+0.1232 0.466+0.4382 0.604+0.4322

oml.L? 1.443+0.638° 0.585+0.021°¢ 1.016+0.2872
concentration average 3mlL? 1.55420.808" 0.737+0.080° 0.331+0.309°
6ml.L?! 1.791+0.3322 0.850+0.0462 0.259+0.210°

Table (20): Effect of the cultivar and antioxidant on some chemical traits after 17 weeks of flowering.

Chlorophyll mg.100 g Carotene mg. 100 g Acidity mg.L™
Al-Tfahi Alarmouti Al-Tfahi Alarmouti Al-Tfahi Alarmouti
0ml.L? 0.218+0.042f 0.268+0.104¢% 0.596+0.004° 0.603+0.036° 0.877+0.2682 0.880+0.2712
3ml.L? 0.232+0.026°f 0.289+0.197Pcde 0.699+0.070° 0.817+0.0332 0.195+0.112¢ 0.474+0.33920cd
6 ml.L™? 0.494+0.177¢% 0.636+0.0952 0.828+0.030? 0.903+0.0322 0.226+0.237% 0.278+0.160°
cultivar average 0.315+0.1662 0.398+0.2172 0.708+0.104° 0.775+0.1302 0.432+0.382° 0.544+0.3662
Oml.L? 0.243+0.083" 0.599+0,026° 0.879+0.2702
concentration average 3mlL? 0.260+0.139° 0.758+0.08° 0.335+0.289°
6ml.L? 0.565+0.159? 0.866+0.0482 0.252+0.204°
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Discussion

The results of this study indicated that the
cultivar and the concentration of antioxidants
had a significant effect on the physical and
chemical traits. The Armouti cultivar was
excelled in most of the physical and chemical
traits of the  fruits, while  the
Al-Tufahi cultivar was excelled in the (the
fresh weight of the seed). Perhaps the reason
for the difference between the cultivars in the
above-studied traits is due to the nature of the
genetic structure of the cultivar and its ability
to reduce the permeability of toxic ions in the
root zone, including the sodium ion, and thus
increase the availability to absorb mineral
elements in the root zone and their
transmission to the leaves and improve the
osmotic pressure of cells and reach a state of
equilibrium hormonal and nutritional support
by maintaining a high ratio of potassium ions
to sodium, which is one of the important
factors for salinity resistance (Davarpanah et
al,. 2016), which reflected positively on the
physical and chemical traits by increasing the
efficiency of physiological and biochemical
processes such as photosynthesis,
carbohydrate accumulation, protein synthesis
and fat metabolism in plants under conditions
of salt stress.

The results agreed with Soliman et al.
(2015) on the palm trees (Zuhdi, Khastawi,
Maktoum and Barben) cultivar were irrigated
with salt water. The cultivars differed in the
extent to which they were affected by salts, as
the Maktum cultivar was affected more than
other cultivars in the decrease of yield and
other physical traits of the fruits and the
content of the leaves of mineral elements,
while the Zuhdi cultivar was the least affected
(Al-abdoulhadi et al, 2012). The high salinity
affected the photosynthesis process and the
chlorophyll content of the leaves, and the

17

Akhilas cultivar was more tolerant than the
Majhul and al-Barhi cultivar. It was
concluded that although the date palm is one
of the trees that tolerate relatively high
degrees of salinity, the growth of the palm
and the yield of the fruits are greatly affected
at high salinity and that the cultivars differ in
the degree of their tolerance to salinity (Al-
Hasnawi et al., 2016; Altemimy et al., 2019).
The results also showed that spraying with
different concentrations of the antioxidant
had an effect on improving the physical and
chemical traits under the conditions of salt
stress, where the micro mineral elements (Fe,
Zn, Cu, B, Mn and Mo) that the antioxidant
contains play an important role in resisting
the conditions of salinity. salinity and
increase growth and production by filling the
plant's need of the necessary micro- elements
and in sufficient quantities, Some
antioxidants controlling the absorption of
sodium and other toxic ions through its role in
protecting the structure of the plasma
membrane of cells and inhibiting the action of
the enzyme NADPH oxidase associated with
the plasma membrane, which is responsible
for activating free oxygen radicals in the cell
(Pinton et al, 1994). Zinc also stimulates the
formation of the amino acid tryptophan,
which is the initiating compound for the
synthesis of IAA. Auxin is known to increase
water absorption and protein synthesis and
increases the elasticity and elasticity of cell
walls, and this leads to stimulating the
process of cell division and elongation (Jain,
2017).

The increase in the weight of flesh, the
weight of the seed, the length and diameter of
the fruit when using different concentrations
of antioxidants, may be due to the role of the
microelements contained in the compound
(zinc, iron, copper and manganese) in
increasing the activity of photosynthesis
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enzymes and increasing the concentration of
chlorophyll and thus increasing the efficiency
of Photosynthesis and accumulation of
manufactured materials (Jain, 2017). Another
reason may be due to the role of iron in the
activity of enzymes that participate in the
photosynthesis process, as it enters the
formation of ferredoxin, which contributes to
the processes of oxidation and reduction, by
transferring electrons in the process of
photosynthesis, and the mineral flavoprotein
complex that enters the composition of the
antioxidant enzymes Catalase and Peroxidase.
In addition to the important role of
manganese in the process of photosynthesis
and the formation of the chlorophyll
molecule, amino acids, and proteins, and its
participation with K, Zn, B and Ca in
regulating the osmotic effort of cells, which
increases the resistance of plants to salt stress
conditions (Kamiab & Bahramabadi, 2016;
Abd et al., 2020) and this activity leads to a
greater accumulation of food Such as sugars,
proteins, acids and water in the dilated cells
and consequently an increase in the weight of
the seed and the flesh and the length and
diameter of the fruit, which was positively
reflected in the increase in the weight and size
of the fruit. These results were in agree with
what was reached by Davarpanah et al.
(2016) on pomegranate trees, which caused a
significant increase in the length and diameter
of the fruit and the weight and size of the
fruit.

Zagzog & Gad (2017) found on mango
trees recorded the highest average in the
length and diameter of the fruit and the size
of the fruit and the weight of the fruit. As for
the reason for the increase in the leaves’
content of total chlorophyll, carotene, and
acidity with the use of antioxidants, it may be
attributed to the role of micro elements in
reducing the effect of salt stress on the plant
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and protecting the chlorophyll molecule from
demolition and prolonging its life. Zinc
contributes indirectly to the formation of
chlorophyll through its role in activating the
enzyme carbonic anhydrase, which acts as a
buffer regulator for the pH inside the
chloroplasts to protect proteins from losing
their vital nature in addition to its active role
as an antioxidant cofactor (Sabir et al., 2014).

Conclusions

The results of this study concluded that it is
possible to wuse the antioxidant at a
concentration of 6 ml. L. In order to obtain
the best results for all the studied traits. The
cultivar, Armouti significantly excelled
compared to the Altfahi cultivar. It is also
possible to use the bi-interaction of the
armature with a concentration of 6 ml.L* for
best results.
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