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Abstract
The present investigation was conducted for evaluating the impact of certain anti-

transpirants, namely salicylic acid 100 ppm, chitosan 0.1 %, and green miracle 3cm®/1 as well as
their combinations on the blooming characteristics, growth aspects, pigment contents, and mineral
composition of "Ewaise" mango trees grown in Aswan Governorate, Egypt. The experiment
conducted during the two seasons of 2022 and 2023 on 10 years old orchard planted at a spacing
of 7x7 m in sandy soil. The trees were sprayed four times monthly interval starting from 3" week
of February for both seasons. It is clear from the obtained results that spraying "Ewaise" mango
trees with the different anti-transpirants used was significantly improved the growth aspects
including shoot length, shoot thickness , leaves number/shoot, and leaf area compared to the
control in the studied seasons. The different chemical composition including N, P, K, Mg, Fe, and
Mn, as well as pigment contents were also improved due to apply different anti-transpirants
comparing to the control. The higher increment in the different tested traits was significantly
coincided with applying salicylic acid 100 ppm + chitosan 0.1% + green miracle 3cm?/1, followed
by chitosan 0.1% + green miracle 3cm*/1, and then salicylic acid 100 ppm + green miracle 3cm?/1.
From this study, it can be recommended that applying the mixture of salicylic acid 100 ppm +
chitosan 0.1% + green miracle 3cm?/1 with four spraying had statistically the maximum, growth
and chemical composition measurements.
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1.Introduction

The productivity of different fruits and the world food security will be impacted by severe
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droughts, climatic change and other abiotic stresses. Reduction of the plant transpiration with the
different anti-transpirants agents may have a vital role in mitigating drought and other stresses.
Under a climate change, a high temperature, a water deficit stress and a frequent drought predicted
for the future, reducing water loss through transpiration is required to increase plant growth and
productivity. [1] revealed that anti-transpirants agents are various materials that are applied on the
plant leaves to reduce transpiration and thus increase the water potential of the plant. In addition
[2] pointed out that drought stresses produce dehydration of the plant tissue and cells, a deficiency
in the nutritional intake, and a decreasing in assimilation of carbon dioxide because of stomatal
closure, and thus causing starvation. [3] reported that dehydration stress leads to disruption of the
physiological processes, including all plant transitions, leaves development, gas exchange, carbon
fixation, and then the result is reducing plant growth and yield.

Chitosan is an eco-friendly natural plant growth agent because it can induce plant growth and
its tolerance to different stresses, improving fruit productivity and quality [4]. It is also functions
as a bio stimulant and is obtained from amino polysaccharides that are present in fungal cell walls,
insect cuticles, and the shells of [5]. It has shown many functions, acts as an anti-transpirants and
promotes plant growth [6]. Enhances chemical composition, photosynthesis and stimulates
biosynthesis of pigments in leaves as chlorophyll a, b, and carotenoids [7]. The results of [8]
suggested that the foliar spraying of 1500 mg/l of chitosan caused the highest increment in the
length, number, and thickness of shoots, leaf area index, and leaf chlorophylls of mango cv. “Keitt”
as compared to other treatments. In addition, application 50 or 100 ppm chitosan lead to improve
leaves content of chlorophyll, zinc, and potassium of "Ewaise” mango cultivar [9].

Green miracle material is a new-generation of reflecting anti-transpirants. It is obtained from
vegetable oil, but it is not edible [10] Also, green miracle is an anti-transpirants contains not less
than 3 % total amino acids, 80% fatty alcohol, 10% other neutral alcohol, and 7% emulsifier and
stabilizers 7%. Green miracle has a favorable effect on the plant growth under stress conditions
[11]. When the plant foliar is sprayed with this material, it makes a thin glassy film coat on the
plant leaf which reflects the sun's rays' "visible light" to avoid thermic effects of light on the plant
tissue. Foliar spraying with 3 cm/l green miracle improved growth of "Keitt" mango trees [10].
Foliar spraying of green miracle at 4 cm/l produced the highest shoot length and leaves number/new
shoots in “Flame seedless” grapevines as compared with the control treatment [12].

Salicylic acid is an endogenous plant hormone, acts as an anti-transpirants, plays a crucial role
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in the plant growth, photosynthetic process, and pigment contents and has a vital role in
physiological and biological activities in the normal and stressed plants. Salicylic acid application
improves stress tolerance in different fruit tree species, including mango [13], apple [14], apricot
[15], banana [16] and citrus [17]. The vast majority of salicylic acid applications have the goal to
alleviate chilling injury to fruits. Foliar spraying with salicylic acid treatments improved growth,
pigments, characteristics and chemical composition of mango trees cv. “Fagri Kalan” [18].
Abiotic stress is considered one of the most important problems facing mango orchards, which

greatly hinders the tree growth, productivity and fruit quality. Previous studies show the effective
role of some anti-transpirants agents in overcoming such problems. Therefore, this study was
conducted to evaluate the possibility of inducing blooming characteristics, growth aspects,
photosynthetic pigments and nutritional status in "Ewaise" mango trees by spraying certain anti-
transpirants.
2. Materials and methods

The present investigation was conducted during the two successive seasons of 2022 and 2023 to
study the different influences of some anti-transpirants on the growth, pigment contents, and
chemical composition of "Ewaise” mango trees. Twenty four healthy and had nearly uniform vigor
trees of 10-years-old were selected in a private orchard located within the Wady El-Nokra sector,
Kom Ombo district, Aswan Governorate, Egypt. The trees were budded on seedling rootstock and
planted at 7 x 7 m spacing in sandy soil with a drip irrigation system. The physical chemical
analysis of the tested soil was conducted out according to [19] method and presented in Table 1.
The "Ewaise” mango trees received a basal recommended fertilization and subjected to followed
annual agricultural practices. This experiment was arranged in a complete randomized block design
with three replicates, and one tree for each replicate.

Table 1. Physical and chemical properties of the tested soil

Soil property Value Soil property Value
Sand (%) 72.25 | Total N (%) 0.09
Silt (%) 16.00 | NaHCOs-extractable P (mg/kg) 5.10
Clay (%) 11.75 | NH4AOC-extractable K (mg/kg) 115.0
Texture Sand | Available EDTA extractable micronutrients (ppm)
pH (1:2.5 suspension) 8.10 |Zn 1.31
EC (1:2.5 extract) (dS/cm) 420 | Fe 2.10
O.M. (%) 090 | Mn 2.20
CaCOs (%) 1.28 | Cu 0.70

The present study included the following eight treatments of anti-transpirants, namely salicylic
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acid (SA), chitosan (Chit), and green miracle (GM) arranged as follows:
T1= control.

T2 =spraying SA 100 ppm.

T3= spraying Chit 0.1%.

T4= spraying GM 3cm?/1.

TS5=spraying SA 100 ppm + Chit 0.1%.

Té=spraying SA 100 ppm + GM 3cm?/1.
T7=spraying Chit 0.1% + GM 3cm?/1.

T8= spraying SA 100 ppm + Chit 0.1% + GM 3cm?/1.

The trees were sprayed four times monthly interval starting from 3" week of February
during the two studied seasons. All solutions, including salicylic acid, chitosan, and green miracle
as well as their combinations were mixed with a wetting agent of 0.05% Triton B. Spraying was
done until runoff using 10 1/ tree.

Measurements:
During two seasons the following measurements were recorded:
1- Vegetative growth characteristics are shoot length (cm), number of leaves /shoots, leaf area
(cm?), and shoot thickness (cm) [20].
2- Leaf chemical components, namely chlorophylls a, b, total chlorophylls, and total
carotenoids (mg/g F.W.) [21] N, P, K, and Mg (as %), Zn, Fe, and Mn (as ppm) in the leaves
[22].
Statistical analysis:

All the recorded data was statistically analyzed using MSTAT package, and then subjected to
analysis of variance (ANOVA), and means of different treatments were compared using LSD test
at 5% according to [23].

3. Results and discussion:
3.1. Growth aspects:

It is evident from the results in Table 2 that growth characteristics i.e. shoots length, shoots
thickness, leaves number/ shoot and leaf area index were significantly increased with spraying trees
with any treatment of the different anti-transpirants used comparing with untreated ones.
Significant differences on the tested characteristics were noticed between the different treatments.
The increment in the tested traits was significantly related to applying SA 100 ppm + Chit 0.1% +
GM 3cm?/1> Chit 0.1% + GM 3cm?/1> SA 100 ppm + GM 3cm?/l. The maximum values of shoot
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length (23.8 & 23.6 cm), shoot thickness (0.89 & 0.91 cm), leaves number/shoot (16.70 & 16.80),
and leaf area (92.47 & 92.30 cm?) were recorded during the 2022 and 2023seasons, respectively
when the trees received four sprays of SA 100 ppm + Chit 0.1% + GM 3cm?/1. The minimum values
of these traits were registered with untreated trees. The obtained results regarding the effect of
green miracle as anti-transpiration on the yield go in line with the results of [10] . Also, [24]
reported that green miracle foliar spray at 150 ppm on peach trees increased different growth
characteristics. Moreover, [25] pointed out that the applying “Succary” mango trees with chitosan
improved the different growth aspects of the trees. The positive effects of salicylic acid on the
growth traits of mango trees were previously reported by [18] who reclaimed that spraying “Fagri
Kalan” mango trees with salicylic acid has significant promotion on the growth characteristics.

Table 2. Effect of some anti-transpirants treatments on shoot length (cm), shoot thickness (cm),
leaves number/shoot and leaf area (cm?) of “Ewaise” mango trees during the two seasons
0f 2022 and 2023

Shoot length Shoot No. of
thickness Leaf area
Treatments (cm) (cm) leaves/shoot (cm?)

2022 2023 2022 2023 2022 2023 2022 2023
T1= control 15.8 16.2 0.59 0.61 10.0 10.3 78.37 | 78.57
T2 = spraying SA 100 ppm 17.2 17.3 0.62 0.63 11.0 11.0 79.40 | 79.60
T3= spraying Chit 0.1% 18.1 18.3 0.69 0.68 12.4 12.7 80.63 80.70
T4= spraying GM 3cm?/1 19.5 19.6 0.71 0.70 13.2 13.4 83.40 83.90
TS=spraying SA 100 ppm + Chit 0.1%. 20.4 20.6 0.73 0.72 13.9 13.8 85.27 85.27
T6=spraying SA 100 ppm + GM 3cm?/l 21.5 21.8 0.77 0.78 14.8 14.6 87.57 87.93
T7=spraying Chit 0.1% + GM 3cm?/1 22.3 22.6 0.84 0.86 15.2 15.0 90.17 90.43
T8= spraying SA 100 ppm + Chit 0.1% + GM 3cm?/1 23.8 23.6 0.89 0.91 16.7 16.8 92.47 | 92.30
L.S.D. at 5% 0.9 1.0 0.03 0.03 1.0 1.0 0.45 0.80

Salicylic acid (SA), chitosan (Chit), green miracle (GM)
3.2. Mineral and pigment contents:
Data in Tables 3 & 4 & 5 clearly revealed that applying any treatment of the different anti-

transpirants was significantly effective in improving N, P, K, Mg, Fe, Mn, Zn and contents as well
as improving total chlorophylls and carotenoids of the "Ewaise" mango trees during the two studied
seasons. Differing anti-transpirants significantly varied all tested characteristics of "Ewaise"
mango trees. The higher promotion in these traits was significantly associated with using SA 100
ppm + Chit 0.1% + GM 3cm?/1 > Chit 0.1% + GM 3cm?®/1 > SA 100 ppm + GM 3cm?/1. The
maximum values of N (1.97 & 2.00 %), P (0.335 and 0.340 %), K (1.827 and 1.853 %), Mg (0.767
and 0.787 %), Fe (124.67 & 126.33 ppm), Mn (90.33 & 92.00 ppm),Zn (107.8 &108.4), total
chlorophylls (11.05 & 11.05 mg/g FW), and carotenoids (3.6 & 3.8 mg/g FW) were recorded during
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the 2022 and 2023 seasons, respectively when the trees received four sprays of SA 100 ppm + Chit
0.1% + GM 3cm?/1. Unfavorable effects on the tested traits were recorded with untreated trees.
Spraying “Fagri Kalan” mango trees with salicylic acid has significant promotion on the mineral
and photosynthetic [18]. Also, [25] revealed that the chemical composition of “Succary” mango
trees was improved by applying of chitosan relative to the untreated trees. However, the obtained
results regarding the effect of green miracle anti-transpiration on the yield and quality go in line
with the results of [10]. Also, [24] reported that green miracle foliar spray at 150 ppm on peach
trees increased their chemical composition. Spraying green miracle at 4 cim/I resulted in the highest
chemical composition of Flame seedless grapevines [12]. On the other hand, spraying "Ewaise”
Mango Cultivar with chitosan at 50 or 100 ppm was more effective in increasing pigments and
mineral contents as compared with un-treated trees [9]. The beneficial effects of salicylic acid were
explained by different researchers. Results of [18] suggested that applying salicylic acid improved
chemical composition of “Fagri Kalan” mango trees.

Table 3. Effect of some anti-transpirants treatments on some leaf pigments of “Ewaise” mango

trees during seasons of 2022 and 2023.

Chlorophylla | Chlorophyll b chl::J;Lyll carffet;l(l)ids
Treatments (mg/ LOgFW.) | (mg/ LOgFW.) | 10 gFW,) | (mg/ 1.0 g EW)
2022 | 2023 | 2022 | 2023 | 2022 | 2023 | 2022 | 2023
T1= control 4.00 | 3.80 1.60 | 1.40 | 560 | 520 | 1.10 | 1.00
T2 = spraying SA 100 ppm 440 | 4.50 190 | 1.80 | 6.30 | 6.30 | 1.70 | 1.50
T3=spraying Chit 0.1% 490 | 5.00 | 220 | 2.10 | 7.10 | 7.10 | 1.90 | 1.80
T4= spraying GM 3cm?/l 540 | 5.60 | 2.50 | 2.70 | 7.90 | 830 | 2.00 | 2.20

TS=spraying SA 100 ppm + Chit 5.90 6.10 2.90 3.00 8.80 9.10 2.40 2.50
0.1%. ) ) ) )

T6=§praying SA 100 ppm + GM 660 | 670 | 340 | 3.50 | 10.00|10.20 | 2.80 | 2.90
3em’/l ) ’ ) )

T7=§praying Chit 0.1% + GM 6.90 720 3.70 3.60 10.60 | 10.80 | 3.20 3.30
3em?’/l ) ) ) )

T8= spraying SA 100 ppm + Chit 11.50 | 11.50 | 3.60 | 3.80
0.1% + GM 3em/l 7.60 | 7.50 | 3.90 | 4.00

L.S.D. at 5% 0.3 0.3 0.2 0.2 0.5 0.6 0.2 0.2
Salicylic acid (SA), chitosan (Chit), green miracle (GM)
Table 4. Effect of some anti-transpirants treatments on N, P, K and Mg percentages in leaves of
“Ewaise” mango trees during the two seasons of 2022 and 2023

Leaf N Leaf P Leaf K Leaf Mg
Treatments % % % %
2022 2023 2022 2023 2022 2023 2022 2023
T1= control 1.49 | 1.52 10.132|0.137 | 1.263 | 1.317 | 0.457 | 0.463
T2 = spraying SA 100 ppm 1.56 | 1.58 [ 0.162 | 0.166 | 1.360 | 1.377 | 0.483 | 0.510
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T3=spraying Chit 0.1% 1.67 | 1.68 | 0.183 | 0.187 | 1.410 | 1.443 | 0.540 | 0.560
T4= spraying GM 3cm?/1 1.70 | 1.73 | 0.215 ] 0.220 | 1.460 | 1.470 | 0.590 | 0.620
T5=spraying SA 100 ppm + Chit 0.1%. 1.75 | 1.78 | 0.245 | 0.250 | 1.497 | 1.530 | 0.650 | 0.670
T6=spraying SA 100 ppm + GM 3cm?/1 1.82 | 1.85 | 0.275]0.280 | 1.627 | 1.680 | 0.690 | 0.700
T7=spraying Chit 0.1% + GM 3cm?/1 1.91 | 1.93 |0.295]0.305 | 1.693 | 1.763 | 0.717 | 0.737
T8= spraying SA 100 ppm + Chit 0.1% + | 1,97 | 2.00 | 0.335| 0.340 | 1.827 | 1.853 | 0.767 | 0.787
GM 3cm?/l

L.S.D. at 5% 0.05 | 0.04 | 0.02 | 0.02 | 0.046 | 0.030 | 0.019 | 0.017

Salicylic acid (SA), chitosan (Chit), green miracle (GM)
Table 5. Effect of some anti-transpirants treatments on Fe, Mn, and Zn contents (ppm) in leaves
of “Ewaise” mango trees during the two seasons of 2022 and 2023.

Fe Mn Zn
Treatments (ppm) (ppm) (ppm)

2022 2023 2022 2023 2022 2023
T1= control 91.00 | 94.00 | 61.00 | 63.00 | 85.3 | 84.2
T2 = spraying SA 100 ppm 95.00 | 96.00 | 68.00 | 68.00 | 87.5 | 88.1
T3= spraying Chit 0.1% 98.00 | 99.67 | 73.00 | 75.33 | 90.6 | 90.2
T4= spraying GM 3cm?/l 104.00 | 106.00 | 77.00 | 77.67 | 95.4 | 96.0
T5=spraying SA 100 ppm + Chit 0.1%. 109.00 | 110.00 | 80.00 | 81.33 | 97.0 | 97.6
T6=spraying SA 100 ppm + GM 3cm?/1 115.00 | 116.33 | 84.00 | 86.33 | 101.2 | 101.0
T7=spraying Chit 0.1% + GM 3cm?/1 120.33 | 121.67 | 87.33 | 89.00 | 103.5 | 103.8
3Tc8:l3s/{)raying SA 100 ppm + Chit 0.1% + GM 124.67 | 126.33 9033 192.00 | 107.8 | 108.4
L.S.D. at 5% 2.19 266 | 230 | 3.14 | 2.08 | 2.15

Salicylic acid (SA), chitosan (Chit), green miracle (GM)

Conclusion

From the present results, it can be concluded that using of salicylic acid 100 ppm, chitosan 0.1

% and green miracle 3 cm?/l, whether as alone or mixed with four spraying improved the growth

aspects, pigments content, and mineral composition of “Ewaise” mango compared to untreated

ones. The most pronounced effects were due to spray with the mixture of salicylic acid 100 ppm +

chitosan 0.1% + green miracle 3cm?/1.
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