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ABSTRACT

This study was carried out during 2018/2019 and 2019/
2020 seasons. On Valencia orange trees are grown in al
kawamil orchard at the faculty of agriculture, sohag
university, where the soil texture is sandy. The selected
trees had the same vigor. This study aimed to throw some
light on the effect of single and combined applications of
some antioxidants (300 ppm ascorbic and 300 ppm salicylic
acids), 1% magnesium and a mixture of micronutrients
(300 ppm Fe, 200 ppm Zn, 200 ppm MnN) on some vegetative
growth characters, fruit set %, fruit retention%, tree
nutritional status, number of fruits per tree, yield and
physical and chemical characteristics of fruits. Selecting
the best-combined treatment from these antioxidants,
magnesium and micronutrients responsible for gaining an
economical yield is considered another target.

Single and combined applications of these compounds
were very effective in enhancing Main shoot length, shoot
thickness, leaf area, fruit set %, Fruit retention%o,
nutrients in the leaves (N, P, K, Mg, Zn, Fe and Mn),
Number of fruits per tree, yield as well as physical and
some chemical characteristics of the fruits in relative to the
check treatment.

The best results about yield quantitively and
qualitatively of Valencia orange trees were obtained when
the trees received three sprays (growth start, just after
fruits setting and one month later) of a mixture containing
300 ppm salicylic acid, micronutrients and 1 % magnesium
sulphate).
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INTRODUCTION

Valencia orange tree cultivated in newly reclaimed
land such as sandy soil is deficient in nutrient content,
low organic matter levels, and lower in capturing water,
with high losses of leaching nutrients leading to
decreased nutrient content. Consequently, it harms the
vegetative growth, yield, and fruit quality of orange
trees. New horticultural  practices could be
accomplished using new safe stimulants for the
environment, like antioxidants (ascorbic and salicylic
acids) and nutrients, namely magnesium and
micronutrients.

Several biochemical effects have been attempted to

enhance plant growth and development on different
plant species. They are often used as the foliar spray
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from these compounds' ascorbic acid (Dehghan et al.,
2011). Salicylic acid (SA) signal molecules are
endogenous plant growth compounds that play a crucial
role in plant growth and development and respond to
environmental stresses. These signal molecules are
involved in specific signal transduction systems, which
cause particular enzymes catalyzing biosynthetic
reactions to form defense compounds such as
polyphenols, alkaloids or pathogenesis-related (PR)
proteins (Van Loon, 1995). Other functions assigned to
SA are improving chlorophyll and carotenoid pigments,
photosynthetic rate, and modifying some essential
enzymes' behavior. (Hayat and Ahmad, 2007). Ascorbic
acid is an organizer of plant growth and development
due to its impact on cell division and differentiation. It
includes many essential functions such as antioxidants,
photoprotection, photosynthesis, and growth regulation.
(El-Sayed et al., 2000) Mentioned that foliar spray with
ascorbic acid gave the best yield and fruit quality of
Flame seedless grapevine.

Salicylic acid is a plant hormone group (Raskin et
al., 1999) and has multiple regulatory functions in plant
metabolism (Popova et al., 1997). Salicylic acid is
directly involved in plant development, thermogenesis,
flower induction, and ion uptake (Raskin, 1992 a and b).
Its improvement of chlorophyll and carotenoid
pigments, photosynthetic, and modifying some essential
enzymes' action are other functions assigned to salicylic
acid (Gordon et al., 2002).

Consequently, a tree grown in sandy soil needs more
attention in cultural practices like fertilization and foliar
spray with some macro and micronutrients.
Micronutrients play an essential role in plant nutrition
and plant development. Although most micronutrients
are affected in the development and function of many
enzyme  systems, the specific functions of
micronutrients in considerable plant variation, micro-
nutrients such as iron, zinc and boron are essential for
various biological functions that could be attributed to
tree production and fruit quality. (Shoeib, 2003).
Increased resistance to diseases and insect pests and
improved tolerance to drought (Tariq et al., 2007).

The role of Zn in the plant influences the synthesis
of tryptophan a substrate of Indole acetic acid and the
synthesis of the growth substance is greatly affected by
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Zn. It also plays an essential role in starch metabolism
in plants. Iron plays a significant role in the chlorophyll
biosynthesis pathway. Thus, this element's deficiency
decreased photosynthesis, which resulted in a
considerable reduction in yield.

In contrast to most macronutrients, magnesium does
not form a significant part of mixed fertilizers in Egypt.
Also, magnesium is not usually added to citrus trees as a
regular matter. This element's rapid leaching through
soil aggravates magnesium deficiency problems (Miller
et al., 1990). It is also responsible for activating several
enzymes, respiration, DNA, and RNA formation (Majer,
2004).

This study objective was to shed some light on the
effect of single or combined applications of some
antioxidants, magnesium and a mixture of
micronutrients on vegetative growth characters,
nutritional status yield, and quality of Valencia orange
trees. Another goal is to select the best combination of
antioxidants and the two nutrients responsible for
obtaining an economic yield.

MATERIALS AND METHODS

This investigation was carried during the 2018/2019
and 2019/2020 seasons in al kawamil orchard at faculty
of agriculture, sohag university on thirty-six uniforms
15 years old Valencia orange trees (Citrus sinensis L)
were budded on Volkameriana lemon (Citrus

Table 1. Analysis of the tested soil

volkameriana L.) rootstock grown in sandy soil. The
trees are planted at a distance of 5x5 meters and receive
adequate fertilizers, irrigated via the drip irrigation
system and subject to the same cultural practices
practiced in the orchard. The trees were selected nearly
similar in growth vigor and healthy. The water table
depth is not less than two meters. Soil analysis was done
according to the procedures outline by Wilde et al.
(1985).

Drip irrigation system was followed using well
water containing 1200 pm electrical conductivity.

The experiment includes the following twelve
treatments.

1- Control (spray with water only).

2- Spraying mixture of some micronutrients (300 pom Fe,
200 ppm Zn, 200 ppm Mn).

3- Spraying magnesium sulphate at 1 %.

4- Spraying ascorbic acid at 300 ppm.

5- Spraying salicylic acid at 300 ppm.

6- Spraying mixture of some micronutrients (300 ppm Fe,
200 ppm Zn, 200 ppm Mn) + 1 % magnesium sulphate.

7- Spraying 300 ppm ascorbic acid + mixture of some
micronutrients (300 pom Fe, 200 ppm Zn, 200 ppm Mn).
8- Spraying 300 ppm salicylic acid + mixture of some
micronutrients (300 ppm Fe, 200 ppm Zn, 200 ppm Mn).

Constituents values
Particle size distribution:

Sand % 89.60
Silt % 5.85
Clay % 4.55
Texture% Sandy
pH (1:2.5 extract) 8.00
O.M. % 0.08
CaCOs% 3.10
Total N % 0.05
Available P (Olsen method) ppm 16

Available K (ammonium acetate) ppm 185

Mg mea/L 3.28
EDTA extractable micronutrients (ppm)

Fe 1.10
Mn 1.14
Zn 0.99
Cu 0.32
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9- Spraying 300 pom ascorbic acid + 1 % magnesium
sulphate.

10- Spraying 300 ppm salicylic acid + 1 % magnesium
sulphate.

11- Spraying 300 ppm ascorbic acid + 1 % magnesium
sulphate + mixture of some micronutrients (300 ppm
Fe, 200 pom Zn, 200 pom Mn).

12- Spraying 300 ppm Salicylic acid + 1 % magnesium
sulphate + mixture of some micronutrients (300 ppm

Each treatment was replicated three times, one tree
per each. The total selected trees for achieving of this
study were 36 uniform trees. All antioxidants and
micronutrients (300 ppm Fe, 200 ppm Zn, 200 ppm Mn)
and magnesium sulphate (9.6 % Mg) were sprayed three
times at growth start after fruits setting and at one
month later. The assigned amounts of salicylic acid
were solubilized in ethyl alcohol and pH of the solution
was adjusted to 6.0 by using 1.0 N sodium hydroxide.
Triton B as a wetting agent was added at 0.05% to all
the investigated solutions, including the control.
Spraying was done till runoff. The trees were covered
entirely with solutions (5 liters/ tree). The selected trees
received the same horticultural practices applied in the
orchard except for two antioxidants or magnesium
sulphate and micronutrient. The experiment was
arranged in a complete randomized block design with
three replicates, each replicate considered one tree

During both seasons, the following parameters were
recorded:

Some vegetative growth characteristics include main
shoot length (cm), shoot thickness (cm) and leave area
(cm?) (Ahmed and Morsy, 1999) in the spring growth
cycle.

Fruit set percentage at full bloom Throughout each
experimental season, fruit set % was calculated by (No.
of total fruit set / No. of flower) *100

Leaf contents of N, P, K, and Mg (as %) Fe, Mn and
Zn (as ppm) in the fresh leaves taken from non-fruiting
shoots in the spring growth flush (1st week of Sept.) and
dry weight basis (Summer, 1985).

Percentages of fruit retention, yield expressed in
weight (Kg) and number of fruits per tree at week 1 *t of
march in two seasons.

Fruit physical and chemical characteristics, namely
weight (g), height and diameter of fruit (cm), Fruit peel
thickness (cm), fruit peel weight percent, T.S.S %, total
acidity (as g citric acid/100 ml juice), T.S.S/acid ratio,
percentages of total, reducing sugars, vitamin C content
(mg/1000 ml juice) (A.O.A.C, 1995).

According to Mead et al., (1993), the obtained data
were subjected to the proper statistical analysis, New

L.S.D. parameter at 5% was used for made all
comparisons among various treatment means.

RESULTS AND DISCUSSION

Some vegetative growth characters:

Table (2) Single and combined applications of the
two antioxidants, namely ascorbic acid and salicylic
acid, magnesium and micronutrients, effectively
enhanced the leaf area and main shoot length compared
with non-application. The promotion was concerned
with using salicylic acid, ascorbic acid, magnesium and
mixture of micronutrients in ascending order. The
highest value was registered when the trees received
sprays of a mixture containing salicylic acid (SA) at 300
ppm + magnesium sulphate at 1 %+ micronutrients (300
pom Fe, 200 ppm Zn, 200 ppm Mn). Untreated trees
produced the lowest values. Their effect could explain
the increase in some vegetative growth characteristics
under application of various levels of salicylic acid in
enhancing division and enlargement of cells (Abada,
2014). Abdelmoniem et al. (2019) found that
antioxidant materials significantly affected Navel
orange growth, yield, fruit quality and nutritional status.
The obtained results concerning the positive effect of
micronutrient mixture (Fe, Zn and Mn) in this regard are
in agreement with those reported by llyas et al. (2015)
on Kinnow mandarin, Suman et al. (2016) and Zagade
et al. (2017) on guava, they indicated that foliar
application of micronutrients such as Fe, Zn and Mn
alone or in combinations enhanced vegetative growth of
the different fruit trees.

Fruit set percentage (%) and Fruit retention %

Table (2) displays that all treatments with salicylic
acid, ascorbic acid, micronutrients, and magnesium
alone or combined will significantly increase the fruit
set value and Fruit retention value over control.
However, containing salicylic acid (SA) at 300 ppm +
magnesium sulphate at 1 %+ micronutrients (300 ppm
Fe, 200 ppm Zn, 200 ppm Mn) was statistically
superior. Exhibited the greatest fruit set % in Valencia
orange trees 18.81 and 18.33 % during the 2018/2019
and 2019/2020 experimental seasons, showed the
greatest fruit retention in Valencia orange trees 1.75 and
1.67% during 2018/2019 and 2019/2020 experimental
seasons, respectively. Also, control treatment was the
least effective during both 2018/2019 and 2019/2020
experimental seasons. Increased fruit retention due to
the application of micronutrients might have increased
the number of fruits per tree, hence increasing yield in
the present study. The obtained results concerning the
positive effect of micronutrient mixture (Fe, Zn and
Mn) in this regard are in agreement with those reported
by Ilyas et al. (2015) on Kinnow mandarin, Suman et al.
(2016) and Zagade et al. (2017) on guava. They
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indicated that foliar application of micronutrients such
as Fe, Zn and Mn alone or in combinations enhanced
fruiting parameters of the different fruit trees.

Different nutrients in the leaves:

It is clear from the data in Table 3 that single and
combined applications of these substances, namely
mixture of micronutrients (300 ppm Fe, 200 ppm Zn,
200 ppm Mn), magnesium at 1 %, salicylic acid (SA) at
300 ppm and ascorbic acid at 300 ,pom Were significantly
associated with stimulating content of N, P, K, Mg, Zn,
Mn and Fe compared to the control treatment. The
promotion effects were associated with using
magnesium, ascorbic acid, salicylic acid (SA) and a
mixture of micronutrients which were in ascending
order. Meanwhile, combined applications of these
substances were significantly superior than using each
compound alone in this respect. The highest values were
registered on the trees sprayed with salicylic acid (SA)
at 300 ppm+ Mg at 1 %+ micronutrients (300 ppm Fe,
200 ppm Zn, 200 ppm Mn). The lowest values were
reported on untreated trees. During both seasons, a
similar result was observed.

The essential roles of micronutrients, magnesium,
salicylic acid (SA) and ascorbic acid on stimulating cell
division, the biosynthesis of organic foods and the
resistance of plants to all stresses (Rao et al., 2000,
Singh et al., 2001 and Alonso, 2004) could explain the
present results.

These results are in approval with those obtained by
Eshmawy (2010), Saied (2011) and Ahmed (2011), who
experimented on salicylic acid as well as Abdelmoniem
et al. (2019) The nutritional status of Navel orange was
significantly influenced by antioxidant materials. (EI-
Khayat, 2018) who worked on ascorbic acid sprays
increased leaf nitrogen, potassium and calcium on
Washington navel orange, also agree with the result of
El-Tanany etal ., 2011.

The increase of the orange tree's nutrient content
resulting from spraying different nutrient solutions may
be attributed to rapid absorption via leaves and low
nutrients. Such results may be attributed to K and Zn
role in the plant, such as photosynthesis reactions,
nucleic acid metabolism, protein, and carbohydrate
biosynthesis due to increased leaf mineral content
(Hafez and El-Metwally, 2007).

Yield/ tree:

It is worth mentioning that yield (table, 4) expressed
in the number of fruits and weight (kg.) per tree was
significantly improved in response to foliar application
mixture of micronutrients (300 pm Fe, 200 pom Zn,
200 ppm Mn), magnesium at 1 %, salicylic acid (SA) at

300 ppm and ascorbic acid at 300 pom either alone or in all
possible combinations comparing with the control
treatment.  Using  ascorbic  acid, = magnesium,
micronutrients and salicylic acid (SA), in ascending
order was significantly followed by enhancing vyield.
Applications of these substances were preferable to
using each substance alone in this respect. The
maximum yield expressed in weight (kg.) (18.03 and
16.90 kg) was recorded on the trees that received sprays
of salicylic acid (SA) at 300 pm + magnesium sulphate
at 1 %+ micronutrients at (300 pom Fe, 200 ppm Zn,
200ppm Mn) during both seasons, respectively. The
lowest values (8.50 and 8.93 kg/ tree) during both
seasons, respectively, were recorded on untreated trees.
A similar trend was noticed during both seasons.

The promotive effects of these stimulants on growth
and tree nutritional status in favor of enhancing C/N
ratio and producing a higher number of flowers could
improve the yield. It is suggested that the increase in bio
productivity is mainly due to the positive effect of SA
on root length and its density. (Shaaban and Mahmoud,
2012).

These results are in approval with those obtained by
Eshmawy (2010), Saied (2011) and Ahmed (2011), who
worked on salicylic acid as well as Abdelmoniem et al.
(2019) found that antioxidant materials were affected
significantly on Navel orange yield. Saha et al. (2020)
found that foliar spray of ZnSO, at 0.6% was suggested
to improve yield on sweet orange.

Some physical and chemical characteristics of the
fruits:

Tables (4 and 5) showed that single and combined
applications of micronutrients (300 ppm Fe, 200 ppm Zn,
200 ppm Mn), magnesium at 1 %, salicylic acid (SA) at
300 ppm and ascorbic acid at 300 ppm significantly
improved fruit quality in terms of increasing fruit
weight, fruit height, fruit diameter, total soluble solids,
total and reducing sugars and vitamin C content rather
and decreasing fruit peel weight and thickness and total
acidity % over the check treatment. A significant
promotion was observed on fruit quality due to foliar
application of ascorbic acid, magnesium, micronutrients
and salicylic acid (SA) in ascending order. Combined
applications were favourable than using single ones in
this respect. The best results concerning fruit quality
were obtained with salicylic acid (SA) at 300 ppm +
magnesium sulphate at 1 %+ micronutrients (300 ppm Fe,
200 ppm Zn, 200 ppm Mn). Untreated trees produced
unfavorable effects on fruit quality. These results were
true during both seasons.



Mahamoud R. Gad EI- Kareem and Mohamed A. Hussein: Response of Valencia Orange Trees to Foliar Application... 887

Table 2. Effect of some antioxidants, micronutrients and magnesium treatments on some vegetative growth, fruit set %, Fruit retention% and number
of fruits/tree of Valencia orange trees during 2018/2019 and2019/ 2020 seasons.

Treatment Main shoot Shoot Leaf area Fruit set Fruit No. of
length (cm) thickness(cm) (cm)? % retention% fruits/tree
18/19 19/20 18/19 19/20 18/19  19/20 18/19 19/20 18/19 19/2 18/19  19/20
Control 5.40 5.53 0.11 0.12 24.83  24.03 8.86 8.53 111 110 4438 47.00
Micronutrient 7.00 7.40 0.16 0.17 2793  26.86 14.25 13.74 129 130 6727 6054
Mg at 1% 6.63 7.20 0.15 0.15 26.20 25.80 10.47 9.81 123 125 657 60.10
ascorbic acid at 300 ppm 6.30 6.50 0.14 0.15 26.33  25.83 12.35 11.63 120 120 4757 54.36
salicylic acid at 300 ppm 5.83 6.27 0.14 0.14 26.13  25.73 12.44 12.56 1.16 115 59.70 57.91
micronutrient + Mg at 1 % 7.56 7.53 0.22 0.19 27.76  27.00 15.51 145 135 132 76.8 61.37
ascorbic acid + micro 7.80 7.70 0.24 0.22 28.33  27.06 16.38 15.39 157 148 69.3 65.61
salicylic acid + micro 8.10 8.46 0.24 0.25 28.56  27.83 16.90 16.4 164 155 772 69.72
ascorbic acid + Mg at 1 % 8.30 9.23 0.28 0.2 28.73  28.50 13.27 12.92 141 137 66.9 64.18
salicylic acid + Mg at 1 % 8.80 9.83 0.31 0.32 29.13 28.66 13.36 13.45 148 140 69.89 63.32
ascorbic acid + Mg + micro 9.60 10.03 0.33 0.31 29.04  29.22 17.68 16.87 1.70 161 8032 7491
salicylic acid + Mg + micro 10.30 10.60 0.37 0.36 30.93 31.00 18.81 18.33 175 167 80.13 76.04
New L.S.D at 5% 0.4 0.4 0.03 0.04 1.6 1.7 0.37 0.37 0.05 0.05 5.0 5.0

Table 3. Effect of some antioxidant, micronutrients and magnesium treatments on nutritional status of Valencia orange trees during 2018/2019
and2019/ 2020 seasons.

Treatment Leaf N% Leaf P % Leaf K % Leaf Mg %  Leaf Fe (ppm) Leaf Mn Leaf Zn
18/19  19/20 18/19 19/20 18/19 19/20 18/19 19/20 18/19 19/20 18/19 19/20 18/19 19/20
Control 1.42 145 011 012 1.13 116 027 029 59.88 60.77 56.87 57.20 49.30 48.76
Micronutrient 1.83 187 023 0.27 1.52 160 034 035 6789 7055 67.00 6540 60.33 61.52
Mgat 1% 1.59 162 015 014 148 157 052 053 6255 6344 6013 6116 53.96 55.56
ascorbic acid at 300 ppm 1.64 168 023 0.18 1.50 159 038 039 6583 6788 6220 6344 5270 52.43
salicylic acid at 300 ppm 1.52 156 012 0.16 1.23 124 032 032 6425 6555 6386 67.67 5526 55.66
micronutrient + Mg at 1 % 1.88 193 025 027 1.24 130 055 056 7144 7422 7140 7240 6333 64.77
ascorbic acid + micro 1.86 190 016 0.27 1.28 134 044 046 8166 80.88 80.00 800 73.00 74.66
salicylic acid + micro 1.69 1.74 0.18 0.2 1.33 139 040 040 839 8244 8200 8270 7536 75.73
ascorbic acid + Mg at 1 % 1.74 180 020 0.23 1.39 146 049 049 728 7544 7270 73.70 67.33 68.97
salicylic acid + Mg at 1 % 1.80 187 021 025 1.46 154 054 055 7655 79.88 7566 76.03 69.33 70.66
ascorbic acid + Mg + micro 1.85 191 024 028 1.49 159 054 055 8544 84.03 8203 8133 76.03 76.07

salicylic acid + Mg + micro 1.92 1.97 0.27 0.3 1.54 1.65 0.58 0.60 8811 87.11 86.00 8500 79.30 78.66
New L.S.D at 5% 0.04 0.06 0.02 0.01 0.04 0.04 0.04 0.04 2.3 2.8 2.8 3.1 2.9 2.4




888 ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL. 42, No.4. OCTOBER- DECEMBER 2021

Table 4. Effect of some antioxidants, micronutrients and magnesium treatments on Yield and Fruit quality of Valencia orange trees during 2018/2019
and2019/ 2020 seasons.

Treatment Yield/tree (Kg) Fruit weight (g) Fruit Fruit Fruit peel Fruit peel

height(cm) diameter(cm) thickness (cm) weight %
18/19  19/20 18/19 19/20 18/19  19/20 18/19 19/20  18/19 19/20 18/19  19/20
Control 8.50 8.93 189.67 190.00 7.24 7.02 6.53 6.30 0.29 0.28 2243 2270
Micronutrient 1352 11.88  203.00 197.67 7.56 7.2A 6.67 6.43 0.26 0.25 21.63 21.10
Mg at 1% 12.12 11.6 203.00 200.33 7.46 7.24 6.67 6.43 0.27 0.26 2236  22.30
ascorbic acid at 300 ppm 9.04 10.33  190.00 190.22 7.46 7.2¢ 6.59 6.36 0.22 0.22 20.36  20.55
salicylic acid at 300 ppm 13.77 1233 203.33 203.67 7.60 7.30 6.71 6.48 0.24 0.23 19.9 19.56
micronutrient + Mg at 1 % 1350 12.56 194.67 204.67 7.64 7.32 6.76 6.53 0.25 0.24 21.13  20.80
ascorbic acid + micro 1588 1356  206.67 206.67 7.71 7.65 6.80 6.85 0.21 0.22 19.80  19.50
salicylic acid + micro 16.02 1496  207.33 210.67 7.93 7.95 6.88 6.85 0.20 0.24 19.22  19.30
ascorbic acid + Mg at 1 % 13.88 1290 207.33 201.00 7.97 7.65 6.90 6.67 0.22 0.23 20.00 20.05
salicylic acid + Mg at 1 % 1470 13.15  210.33 207.67 8.05 7.73 6.94 6.91 0.22 0.23 1990 19.80
ascorbic acid + Mg + micro 1725 16.18  215.00 216.00 8.07 8.10 6.96 6.95 0.20 0.21 19.60 19.48
salicylic acid + Mg + micro 18.03 16.90  225.00 222.33 8.29 8.22 7.11 7.12 0.19 0.20 19.03  18.83
New L.S.D at 5% 1.3 1.2 115 10.22 0.21 0.21 0.12 0.12 0.03 0.02 0.53 0.53

Table 5. Effect of some antioxidants, micronutrients and magnesium treatments on Fruit quality of Valencia orange trees during 2018/2019 and 2019/
2020 seasons.

Treatment T.SS% Total TSS/acid ratio Total sugars % Reducing Vitamin C content
acidity% sugars % (mg/100g juice)

18/19  19/20 18/19 19/20 18/19 19/20 18/19 19/20  18/19  19/20 18/19 19/20
Control 10.33 11.07 0.85 0.965 12.15 11.47 6.93 6.96 3.06 3.03 50.33 48.33
Micronutrient 1055 1150 0.823 0.844 12.81 13.62 7.23 7.00 3.29 3.20 52.77 50.9
Mg at 1% 1066 11.66 0.83 0.874 12.84 13.34 7.307 7.16 3.36 3.30 53.33 50.55
ascorbic acid at 300 ppm 10.8 11.75 0.78 0.82 13.84 14.32 7.46 7.33 3.46 3.46 54.99 51.33
salicylic acid at 300 ppm 11.34 1205 0.75 0.819 15.12 14.71 7.63 7.40 3.70 3.66 52.22 50.50
micronutrient + Mg at 1 % 1140 1215 075 0.81 15.20 15.00 7.93 7.66 3.76 3.80 56.44 53.22
ascorbic acid + micro 1144 1220 0.733 0.747 15.61 16.33 8.13 7.86 3.83 3.93 55.88 51.2
salicylic acid + micro 1154 1230 0.72 0.747 16.02 16.46 8.30 8.33 4.13 4.03 56.88 52.33
ascorbic acid + Mg at 1 % 11.77 1255 0.744 0.788 15.81 15.92 8.46 8.56 4.30 413 54.88 53.5
salicylic acid + Mg at 1 % 11.77 1260 0.74 0.788 15.90 15.98 8.56 8.76 4.40 4.30 59.55 55.58
ascorbic acid + Mg + micro 1255 12.66 0.652 0.722 19.24 17.53 8.73 8.86 4,50 4.43 63.22 58.22
salicylic acid + Mg + micro 1255 1355 0.65 0.722 19.30 18.76 8.90 8.93 4.70 4.63 60.22 57.88

New L.S.D at 5% 0.22 053 0.01 0.01 0.42 0.42 0.23 0.23 0.22 0.14 2.0 2.1
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The beneficial effects of these stimulants on
enhancing nutrients, especially, Zn, Fe and Mg were
accompanied by enhancing and promoting fruit quality.

These results are in approval with those obtained by
Eshmawy (2010); Saied (2011) and Ahmed (2011), who
worked on salicylic acid as well as Abdelmoniem et al.
(2019) salicylic acid gave the highest significant values
of fruit weight on Navel orange. (El-Khayat, 2018)
worked on ascorbic acid sprays, increased fruit length,
and fruit diameter on Washington navel orange.
Respectively. Zinc rapidly increases photosynthetic
activity and photosynthetic transmission, leading to fruit
size enlargement (Graham et al., 2000). Ram and Bose
(2000) found that foliar spraying with high percentages
of Mg and micronutrients (Cu, Zn, Fe, B) on mandarin
trees had a non-significant effect on TSS, total sugar,
reducing sugars. Lower acidity in fruits may have
resulted in increased accumulation of sugars, better
translocation of sugars via fruit tissues and
transformation of organic acids into sugars (Kumar et
al., 2015).

In conclusion, it is evident from the data obtained
that the Valencia orange trees planted in Sohag region
were treated three times (at growth start, just after fruits
setting and at one month later) with a mixture of
salicylic acid (SA) at 300 ppm + magnesium sulphate at
1 %+ micronutrients (300 ppm Fe, 200 ppm Zn, 200
ppm Mn) was responsible for promoting yield
quantitively and qualitatively.
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