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Abstract 
The roles of K, Ca, B, and biochar among other macro- and micronutrients 

are very important. Mango tree fruiting can be enhanced by applying a balanced 
dose of K, Ca, and B as well as using biochar as an organic fertilizer. In order to 
test the theory that applying these nutrients in combination would boost vegetative 
development and enhance the quality and productivity of Ewaise mango trees, a 
field investigation was carried out during three consecutive 2021, 2022 and 2023 
seasons. Biochar and two sources of calcium, boron, and potassium (cal plus or 
zero salt). While Biochar was applied at a rate of 750 g/m2, all Ca, K, and B 
sources were applied at a rate of 12g or 60 ml/tree. The results showed that the 
shoot length, leaf area, leaf chlorophyll N, P, and K, yield, total soluble solids, and 
sugar levels were all markedly enhanced by these treatments. in addition, the 
results showed that salicylic acid, K, and B at zero salt were more effective than 
other treatments and controls. Furthermore, it was discovered that cal plus (Ca, K, 
and B) was more beneficial in improved the quality and yield, but zero salt was 
more effective in enhanced of the growth features. So, it is recommended that 
calcium or potassium should be administered in addition to boron or biochar to 
enhance the growth, yield, and quality of Ewaise mango trees and lessen the 
negative effects of abiotic stress. 
Keywords: Mango application, Nutrients, Quality, Yield 

Introduction 
The mango ones of the most well-liked and well-known fruits in the world. 

It is commonly grown in tropical and subtropical areas and is regarded as the king 
of fruits. Egypt's mango-growing regions fed 321040 people, yielding a total of 
roughly 766128 tons of mangos (Ministry of Agriculture, 2021). 

Climate has a significant impact on the growth and fruiting of fruit trees. 
Cultivation and production of Mango productivity is beset with difficulties in 
tropical and subtropical regions of the world owing to shifting weather patterns 
(Gerbaud, 2012; Normand et al., 2013). Climate variables such as temperature, 
precipitation, light, humidity, and greenhouse gases can all have an impact on the 
mango phenological stage cycle (Christensen et al.,2007). Mango flowering may 
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vary more than expected due to the predicted changes in temperature and the rising 
CO2 levels brought on by global warming, which could ultimately lead to low 
mango harvests. Mango flowering is inconsistent due to the climate, particularly 
the high temperatures during the flowering season (Bhagwan et al.,2011). Better 
cultural techniques, such as the use of fertilizer compounds that contain some plant 
nutrients and antioxidants, can improve growth and fruiting. These nutrients, often 
referred to as macro- and micronutrients and antioxidants, are critical for the 
development of robust trees and an increase in tree yield. They are also in charge 
of enhancing fruiting and growth as well as enduring abiotic stress (El-Kosary et 
al., 2011 and El-Salhy et al., 2021). Improving nutrients availability and fertilizer 
use efficiency is required to maximize yields while reducing greenhouse gas 
emissions. Mangos have strong vegetative growth in the summer because to high 
temperatures, and in the winter, early flowering problems cause minimal yields 
(Normand and Lauri, 2012). Mango yield will rise with increased fertilizer 
application, but fruit loss and flowering decline both of which are strongly 
impacted by climate will not stop. Therefore, managing natural resources like 
water and nutrients in the face of climate change may be a way to stop the 
impending threat. Potassium (K) is involved in quality-related characteristics of 
fruit and is called a quality element (Ahmad et al., 2018). Numerous biochemical 
reactions that are necessary for cell physiological functions and enzyme activation 
depend on it (Anees et al., 2016). Farmers that grow mangoes typically apply 
potassium nitrate to induce flowering and increase yield. It makes plants more 
resilient to a variety of conditions, including high and low temperatures, drought, 
excessive watering, and salt stress (Dutta, 2011 and Eliwa, 2003).  

One of the most crucial factors in determining the quality of fruit is calcium. 
Cell elongation and division depend on it (Rizzi and Abruzzese, 1990). 

Because of the not calcium availability in the soil, there is much of a calcium 
deficiency, which makes it crucial for managing fruit problems. Poor dispersion 
following absorption may be the cause of the issue in plants (Marschner, 
2011).Additionally, micronutrients are essential for the translocation of 
macronutrients and the operation of numerous metabolic processes in plants, 
including respiration, the growth of cell walls, the production of chlorophyll, 
photosynthesis, hormone synthesis, nitrogen fixation, and enzyme activity (Das, 
2003).When calcium and zinc are applied together at a rate of 3.0 m/L, pollen 
germination and fruit set are positively impacted. It was effective to use K, Ca, and 
B to promote fruit set, fruit retention, and fruiting features. Even in situations when 
there is an abundance of boron (B), a number of illnesses are associated with B 
shortage, indicating that these disorders are physiological in character and have to 
do with B's mobility within plant tissues. Furthermore, fruit B concentrations are 
responsible for fruit setting and retention percentages. (Tohidloo and Souri, 2009).  

Anaerobic biomass pyrolysis results in the stable carbon-based solid known 
as biochar. The ash content, row materials, and pyrolysis settings all affect the 
properties of biochar. As a promising soil supplement, it is improving the 
physicochemical characteristics of the soil, encouraging plant growth, increasing 
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the amount of organic carbon in the soil, increasing its capacity to hold water, 
lessening the impacts of salt stress, and reducing soil pollution (Jeffery et al., 2011; 
Agegnehu et al., 2015 and Dahlawi et al., 2018). 

Thus, the current study's goal was to investigate how biochar and some 
macro- and micronutrient applications effect on growth and fruiting of Ewaise 
mango trees. in addition, tolerance, and abiotic stress effects. 
Materials and Methods 

The current study was carried out over the course of three consecutive 
seasons in 2021, 2022, and 2023 In a private mango orchard located in Al-Qusia, 
Assiut governorate, where the soil is clay with a water table depth of at least two 
meters, The orchard soil analysis was performed in accordance with Wilde et al. 
(1985) and displayed in Table 1. Seven-year-old Ewaise mango trees that were 
planted seven by seven meters apart and budded on mango seedling rootstocks 
were chosen.  Additionally, Table 2 displays average monthly air temperature and 
relative humidity data for the three seasons under study. A randomized complete 
block design (RCBD) was implemented. Table 3 provides specifics about the 
nutrition interventions. The following program was followed in order to carry out 
the treatments: On farms, fertilization was done as usual. At 750 g/m2, biochar 
was introduced in the middle of December. Furthermore, irrigation water at the 
necessary concentration was injected every 15 or 30 days for treatments 1 or 2, 
respectively, with cal plus or zero salt. Every mango tree was given the standard 
horticultural and agricultural treatments that were already used in the mango 
orchard, such as weed, disease, and insect management, watering with well water 
at a concentration of 1200 parts per million, pruning, and hoeing. 

Generally, the following measurements were recorded during the three 
studied seasons. 
Table 1. The physical and chemical properties of the experimental site 

Soil property Value Soil property Value 
Sand (%) 72.20 Total N (%) 0.09 
Silt (%) 16.00 NaHCO3-extractable P (mg/kg) 5.1 
Clay (%) 11.80 NH4AOC-extractable K (mg/kg) 115 
Texture Sand EDTA-extractable micronutrients (mg/kg)  
pH (1:2.5 suspension) 8.11 Zn 1.31 
EC (1:2.5 extract) (dS/cm) 4.22 Fe 2.1 
O.M. (%) 0.9 Mn 2.2 
CaCO3 (%) 1.29 Cu 0.7 
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Table 2. Temperatures and relative humidity for Assiut governorate during 2021, 
2022 and 2023 seasons 

Year 2021 2022 2023 

Month 
Temperature 

(°C) Humidity (%) Temperature 
(°C) Humidity (%) Temperature 

(°C) Humidity (%) 

Max Min Avg. Max Min Avg. Max Min Avg. Max Min Avg. Max Min Avg. Max Min Avg. 
February 21.5 7.14 14.35 74.57 30.63 52.87 19.85 6.86 13.32 73.36 33.18 53.10 19.22 6.3 12.67 75.56 31.44 53.81 
March 26.58 10.94 18.99 69.39 24.42 46.52 22.48 8.68 15.54 63.35 22.65 41.80 27.00 12.39 19.82 53.48 19.94 34.48 
April 32.03 15.13 23.59 62.03 24.27 40.90 34.1 16.73 25.55 50.30 13.30 29.14 30.48 15.54 23.32 45.45 15.23 27.99 
May 37.74 21.42 29.82 47.23 16.13 29.54 34.52 19.1 27.23 44.65 14.39 27.27 34.03 19.53 26.99 46.32 15.84 28.53 
June 36.83 22.8 29.94 45.32 17.84 29.08 37.1 22.2 30.42 47.10 16.60 30.43 38.03 24.43 31.36 48.17 17.07 29.74 

July 38.9 25.13 32.09 47.60 17.90 30.57 37.54 23.12 30.72 49.23 18.81 31.51 39.35 24.74 32.12 55.26 17.77 32.74 
August 39.26 24.84 31.8 48.26 17.81 30.56 37.55 23.84 31.11 56.39 19.97 35.90 38.29 24.29 31.35 61.42 20.97 37.50 

Source: After Assiut weather station 

Growth aspect measurements 
For every tree, ten secondary branches (1.5-cm-diameter) were tagged in 

February. Twenty new shoots in the growth flush were selected from the ten 
marked branches in order to determine the shoot length (cm), the number of leaves 
per shoot, and the leaf area (cm2), using the following equation from Ahmed and 
Morsy (1999), L.A. is equal to leaf area (cm2), and L and W are the maximum leaf 
length and width (cm), respectively. L.A. = 0.70 (L × W) – 1.06. The amounts of 
chlorophyll in leaves were also measured. 
Measurements of leaf content of N, P and K and (as %) 

At the end of September, ten tagged leaves were carefully plucked at random 
from each tree. Upon collection, the leaf samples were immediately wiped with a 
moist towel to eliminate any remaining material that could have an impact on the 
findings. Before being analyzed, the leaves were crushed, kept in little pockets, 
and oven-dried for 48 hours at 70 Co. As advised by 0.5 g of plant material was 
digested using hydrogen peroxide and sulfuric acid (Wilde et al., 1985). 
Yield and physical characteristics 

Ten fruits were randomly selected from each replicate for the purpose of 
determining the physical and chemical parameters after the quantity of fruits on 
each tree was counted at harvest time. The average fruit weight (g), average fruit 
length (cm), average fruit diameter (cm), average flesh percentage (%), average 
flesh weight (g), average peel weight (g), and average stone weight percentage (%)  
Table 3. Details of the experimental nutrition treatments for the field application. 

Treatments Nutrition 
T1 Control The recommended doses of fertilization (RDF) 
T2 Cal+

1 RDF + Cal+ (9% Ca + 1% B + 10% K) 12 g/tree every 15 days 
T3 Cal+

2 RDF + Cal+ (9% Ca + 1% B + 10% K) 12 g/tree every 30 days 

T4 Zero salt1 
RDF + zero salt (35% K (potassium humate) + 1% B + salicylic acid 60 
g/tree every 15 days 

T5 Zero salt2 RDF + zero salt (35% K (potassium humate) + 1% B + salicylic acid 60 
ml/tree every 30 days 

T6 Biochar Biochar at 750 g/m2 during mid of December 
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Chemical characteristics 
1-Total soluble solids (TSS %) using hand Refractometer.  
2-Total reducing sugars (%).  
3-Total sugars (%).  
4-Total acidity (%) as citric acid content according to (A.O.A.C., 2000).  
5-V.C (mg/100 ml) 
6-Fiber (%) 
Statistical analysis  

Following the protocol of all the collected data for the treatments under test 
were tabulated and statistically evaluated Snedecor and Cochran (1980). A new 
L.S.D. of 5% was used to compare the individual comparisons between the 
parameters that were evaluated. 
Results 
1- Vegetative growth as well as leaf total chlorophylls, N, P and K 

The effects of macro- and micronutrients, biochar, and shoot length, leaf area, 
and total chlorophylls, as well as the N, P, and K contents of the leaves, are 
displayed in Tables from (4-6)  for the 2021–2022–2023 growing seasons of 
Ewaise mango trees. It is clear from the data that the three seasons under study all 
displayed a similar tendency. According to these findings, utilizing biochar or 
other dietary supplement greatly enhanced these characteristics when compared to 
the untreated group (control). For 15 or 30 days (T2 and T3), the application of 
zero salt (potassium humate, boron, and salicylic acid) produced the highest values 
of these growth attributes. Biochar was then used (T6).  Conversely, the trees that 
were left untreated (control, T1) had the lowest levels of the growth traits. As an 
average of the three studied seasons, the recorded leaf area was 78.10, 84.29, 
84.93, 85.91, 86.42, and 82.64 cm2, total chlorophyll 47.84, 55.11, 55.47, 55.87, 
56.54, and 52.15 SPAD, and N%, 0.99, 1.06, 1.07, 1.31, 1.32, and 1.15% as a result 
of applying with untreated one (control, T1), cal plus 1 (T2), cal plus 2 (T2), zero 
salt 1 (T4), zero salt 2 (T5), and biochar (T6), respectively. Then, owing to T2 to 
T6 compared to T1 (check treatment), the attained increment of the leaf area was 
7.93, 8.75, 10.00, 10.65, and 5.81; total chlorophyll was 15.20, 15.95, 16.79, 18.18, 
and 9.10; and Leaf-N was 7.07, 8.08, 32.32, 33.33, and 16.17%, respectively. 
Furthermore, the findings showed that consuming Cal Plus or no salt for 15 or 30 
days did not significantly alter anything. It is more cost-effective to use it once per 
thirty days. Therefore, the total leaf surface area, nutritional status, and vegetative 
development of mango trees were greatly boosted by adding any nutrition or 
biochar.  
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3- Yield 
Table 7 clearly shows that the application of biochar, macro- and micro 

nutrition, improved yield when compared to an untreated one (check treatment). 
The trees treated with 0% salt (T4 and T5) had the highest yield, followed by 
biochar (T6), and the comparison treatment (T6) had the lowest yield. Because T1, 
T2, T3, T4, T5, and T6 were used, the average yield/tree for the three investigated 
was 33.58, 38.16, 37.68, 40.72, 40.87, and 38.85 kg/tree. Using T2, T3, T4, T5, 
and T6 in comparison to T1 (check treatment) resulted in yield/tree increments of 
13.64, 12.21, 21.26, 21.71, and 15.69% as averages over the course of three 
seasons. It follows that applying these fertilizers to mango trees has positive 
outcomes.  
4- Fruit Quality 

Tables 8 to 12 make clear that the application of the various nutrition 
significantly improved fruit quality when compared to the untreated control in 
terms of increasing fruit weight, pulp%, T.S.S.%, and sugar contents, as well as 
vitamin C content, and decreasing total acidity and total fiber%. The trees treated 
with zero salt had the highest values of fruit features, followed by cal plus, in that 
order. 

For the trees treated with T1, T2, T3, T4, T5, and T6, the average fruit weight 
that was recorded was 165.89, 177.78, 179.12, 182.14, 183.76, and 173.86, and the 
pulp percentage was 75.78%, 71.76, 75.94, 76.29, 76.09, 76.45, and 75.78%, 
respectively. 16.25, 17.24, 17.12, 16.71, 16.83, and 16.95% were the 
corresponding TSS values. Therefore, by applying T2 and T6 treatments in 
comparison to T1 (check treatment), the increment percentages of the fruit weight 
were obtained at 7.17, 7.98, 9.80, 10.77, and 4.80%, and the pulp percentage 
attained at 5.82, 6.31, 6.03, 6.54, and 5.60%. Furthermore, the corresponding TSS 
average increments were 5.35, 2.83, 3.57, 4.31, and 6.09, respectively. 

Due to the use of T1, T2, T3, T4, T5, and T6, respectively, the vitamin C 
content was also 42.51, 46.66, 46.41, 44.59, 44.75, and 45.21, and the total fiber 
was 1.04, 0.84, 0.82, 0.85, 0.84, and 0.83 in each of the three seasons under study. 
Therefore, the increase in V.C. as a result of T2, T3, T4, T5, and T6 relative to T1 
was 9.76, 9.17, 4.89, 5.27, and 6.35, respectively. Conversely, under the untreated 
condition (T1), the proportion of total fiber degradation attributed to T2, T3, T4, 
T5, and T6 was 19.23, 21.15, 18.27, 19.23, and 20.19%, respectively. 

Therefore, during the growth season, the most economical assessment of 
nutrition administration suggests utilizing zero salt (potassium humate, boron, and 
cyclic acid) every 30 days. A programme like this is crucial to enhancing the 
nutritional status and growth of trees, as well as to boost productivity and enhance 
fruit quality. Treatments also lessened the negative consequences of abiotic stress. 
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Discussion 
With the addition of nutrients, such as K, Ca, and B, growth and fruiting 

qualities may be favorable. Since calcium is necessary for cell elongation and 
division, it has a significant impact on how plants grow. The use of calcium may 
have increased growth parameters because of the mineral's function in both cell 
creation and the prevention of cellular degeneration (Merwad et al., 2016; 
Muengkaew et al., 2017; Bitange et al., 2019 Maklad et al., 2020). The obtained 
results were in agreement with El-Kosary et al. (2011)  on the mango cultivars Keitt 
and Ewais. The mango tree's shoot length, number of leaves per shoot, and leaf 
area all increased with varying ZnSO4 concentrations, indicating that Zn 
encouraged vegetative growth in terms of plant height, trunk girth, and plant spread 
(Singh and Rajput, 1977; Singh et al., 1987).  

As the most common cation in plants, potassium is necessary for both 
respiration and the metabolism of carbohydrates. It also plays a key role in the 
preservation of the ionic balance within cells by binding ionically to the enzyme 
pyruvate kinase  (Marschner, 1995). 

Our findings also demonstrated that, in comparison to the control, the 
treatment of Ca and B plus K resulted in improved growth features. The advantages 
of applying boron to mango trees may stem from its ability to synchronize boron 
release, prevent unintended nutrient losses to the soil, water, and air through direct 
plant internalization, prevent nutrient interactions with water, soil, and airborne 
microorganisms, increase nutrient efficiency, and reduce soil toxicity (Rai, 2012 
and Prasad et al., 2014).Further answers can be found in the significant regulatory 
effects of boron on sugar translocation and biosynthesis, metabolism enzyme 
activation, IAA synthesis, cell division and enlargement, water absorption, and 
nutrient transport(Nijjar, 1985 and Mengel et al., 2001). Meanwhile, 
molybdenum's vital function in the two main enzymes in plants nitrogenize and 
nitrate reductase that are necessary for nitrogen absorption accounts for its 
beneficial effects on the growth of mango Keitt cv. that was sprayed with the metal 
(Crane, 2019).  

Also, it has synergistic effect on improving growth, flowering, yield and fruit 
quality of fruit crops (Samra et al., 2010; Ahmed et al., 2011; Ibrahim et al., 2013 
and Fayek et al., 2014).  

Potassium may improve photosynthetic synthesis and transport to fruit, 
which may be the reason for its beneficial effects on fruit. Additionally, because 
of the way that K interacts positively with other nutrients, particularly N, and with 
production methods, its impact on fruit quality may be indirect. Thus, adding 
potassium improved the mango's fruit quality (Ebeed et al., 2005; Stino et al., 2011 
and Taha et al., 2014). 

Our experiment's findings demonstrated that applying biochar to the soil is 
more important than applying each of the other for increasing fruit set %, shoot 
length, diameter, leaf area, and total chlorophyll. In addition, when compared to 
the control in the two seasons, they improved the fruit's physical and chemical 
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properties as well as the mineral content of the leaves from macro- and 
micronutrients. The findings of earlier provided an explanation for these outcomes 
Van Vinh et al. (2015), Abo Ogiala (2018) and Khan et al. (2020) found that 
adding biochar greatly enhanced the fruit trees' growth performance as well as the 
fertility of the soil, including the soil's increased pH, cation exchange capacity, 
water-holding capacity, and root system architecture. It also reduced soil bulk 
density, increased yield, and enhanced fruit quality. 
Conclusion 

According to these findings, applying compounded fertilizers including 
calcium, potassium humate, boron, any antioxidants, and biochar improved and 
increased all of the features under study as compared to the control group. The best 
way to get the maximum yield and best fruit quality from Ewaise mango trees 
would then be to use biochar or apply 12g of cal plus (Cu, K, and B) or 60 ml of 
zero salt (K, B, and salicylic acid) to the tree every 30 days throughout the growth 
phase. It also lessened the negative consequences of abiotic stress. 
References 

Abo-Ogiala AMME (2018) Impact of biochar on growth, biochemical parameters 
and nutrients content of ‘volkamer’ lemon (Citrus volkameriana, tenx pasq.) 
under saline condition. Egyp. J. Hortic., 45(2):305–314. 

Agegnehu, G., Bass, A. M., Nelson, P. N., Muirhead, B., Wright, G. and Bird, M. 
I. (2015). Biochar and biochar-compost as soil amendments: effects on 
peanut yield, soil properties and greenhouse gas emissions in tropical North 
Queensland, Australia. Agriculture, ecosystems & environment, 213: 72-85. 

Ahmad, I.; Bibi, F.; Bakhsh, A., Uttah H., Danish S., Asif-ur-Rehman (2018). 
Assessment of various levels of potassium citrate and sucrose along with 
boric acid on quality and yield of Sufaid Chaunsa. Intern. J. Biosci., 13 (1): 
188-195. 

Ahmed, F.F. and Morsy, M.H. (1999): A new method for measuring leaf area in 
different fruit species. Minia J. Agric Res. & Develop. Vol. (19) pp 97-105. 

Ahmed, F.F., Abdel-Aal, A.M.K., Abdelaziz, F.H., and El- Kady, Hanaa F.M. 
(2011). Productive capacity of Thompson seedless grapevines as influenced 
by application of some antioxidants and nutrient treatments. Minia J. of 
Agric. Res.& Develop, 31(2): 219-232. 

Anees, M.A.; Ali, A.; Shakoor U., Ahmed F., Hasnain Z., Hussain A. (2016). 
Foliar applied potassium and zinc enhances growth and yield performance of 
maize under rainfed conditions. Int. J. Agric. Biol., 18: 1025-1032. 

A.O.A.C (2000). Association of Official Agricultural Chemists. Official Methods 
of Analysis., Benjamin Franklin Station, Washington, D.C. U.S. 

Bhagwan, A., Vanajalatha, K., Reddy, I.P., Sarkar, S.K., and Girwani, A., (2011). 
Standardization of dosage and time of soil application of cultar on flowering 



 
El-Salhy et al., 2024 

Assiut J. Agric. Sci. 55(2) 2024 (217-231)                                                                                 228 

and yield of mango cv. Banganpalli. In: H. Ravishankar, Garg, N., Mishra, 
M. (Eds.), Global Conference on Augmenting Production and Utilization of 
Mango: Biotic and Abiotic Stresses (held on 21-24th June, Lucknow, India), 
Uttar Pradesh, Lucknow, 1, 1-233. 

Bitange, N.M., Chemining’wa, G.N., Ambuko, J., and Owino, W.O. (2019). Yield 
and tissue calcium concentration of mango (Mangifera indica L.) fruit as 
influenced by calcium source and time of application. International Journal 
of Plant & Soil Science 28(4): 1-12.  

Christensen, J.H., Hewitson, B., Busuioc, A., Chen, A., Gao, X., Held, I., Jones, 
R., Kolli, R.K., Kwon, W.T., Laprise, R., Magaña Rueda, V., Mearns, L., 
Menéndez, C.G., Räisänen, J., Rinke, A., Sarr, A., and Whetton, P. (2007). 
Regional climate projections. In: S. Solomon, D. Qin, M. Manning, Z. Chen, 
M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller (eds.), Climate Change 
2007: the Physical Science Basis. Contribution of Working Group I to the 
Fourth Assessment Report of the Intergovernmental Panel on Climate 
Change. Cambridge University Press, Cambridge and New York, NY. 

Crane, J.H. (2019). Fertilizer Recommendations for Florida Mangos Mango Plant 
Nutrition and Leaf Analysis. (c://ext/factsheets/mango/mango fertilizer recs 
revised 2-15-19.doc). 

Dahlawi S, Naeem A, Rengel Z, Naidu R (2018) Biochar application for the 
remediation of salt-affected soils: challenges and opportunities. Sci. Total 
Environ, 625:320–335. 

Das, D.K. (2003). Micronutrients: Their Behaviors in Soils and Plants; Kalyani 
Publishers: New Delhi, India. 

Dutta, P. (2011). Effect of foliar boron application on panicle growth, 
fruitretention and physico-chemical characters of mango cv.Himsagar. Ind. 
J. Hort., 61, 265-266 

Ebeed, S., and Abd El-Migeed, M.M.M. (2005). Effect of spraying sucrose and 
some nutrient elements on Fagri Kalan mango trees. J. App. Sci. Res. 1: 341-
346. 

Eliwa G.I. (2003). Effect of foliar spray of some micronutrients andGibberellin on 
leaf mineral content, fruit set, yield and fruitquality of “Anna” apple trees. 
Alex. J. Agric. Res., 2003, 48,137-143.  

El-Kosary, S., El-Shenawy, I.E., and Radwan, S.I. (2011). effect of microelements, 
amino and humic acids on growth, flowering and fruiting of some mango 
cultivars. Journal of Horticultural Science & Ornamental Plants 3 (2): 152-
161. 

El-Salhy, A.M.; Kamal, M.; Haleem, A.Y. and Radwan, E.M. (2021). Effect of 
some treatments on heat stress tolerance of Flame seedless vineyards. Assiut 
J. Agric. Sci., 52 (4): 85-97. 

Gerbaud, P. (2012). Mango. FruiTrop 197:9-54 



 
Effect of Some Treatments on Tolerance of Ewaise Mango Trees to… 

Assiut J. Agric. Sci. 55(2) 2024 (217-231)                                                                                 229 
 

Fayek, M.A., Fayed, T.A., El-Fakhrani, E.M., and Sayed, S.N. (2014). Yield and 
Fruit Quality of “Leconte" Pear Trees as Affected by Compost Tea and Some 
Antioxidants Applications. Journal of Horticultural Science& Ornamental 
Plants, 6(1): 1-8. 

Ibrahim, H.I.M., Ahmed, F.F., Akl, A.M.M.A., and Rizk, M.N.S. (2013). 
Improving Yield Quantitively and Qualitatively of Zaghloul Date Palms by 
using some Antioxidants. Stem Cell, 4(2): 35-40. 

Jeffery S., Verheijen F. G. A., Van Der Velde, M. and Bastos, A. C. (2011). A 
quantitative review of the effects of biochar application to soilson crop 
productivity using meta– analysis. Agric Ecosyst Environ, 144:175–187. 

Khan, M.B.; Cui, X.; Jilani, G.; Tang, L.; Lu, M.; Cao, X.; Sahito, A.Z.; Hamid, 
Y.; Hussaine, B.; Yang, X. and He, Z. (2020). New insight into the impact of 
biochar during vermi stabilization of divergent biowastes. Literature 
synthesis and research pursuits. Chemosphere 238: 124679. 

Maklad T. N., El-Sawwah, O.A.O., and Nassar, S.A. (2020). Effect of Calcium, 
zinc and boron treatments on flowering, yield and fruit quality of mango 
Ewais cultivar. J. of Plant Production, Mansoura Univ.11 (12):1463 – 1468. 

Marschner H. (2011). In: Marschner, H. (Ed.), Marschner’s Mineral Nutritionof 
Higher Plants. 3rd edition, Academic Press. 

Marschner, H. (1995). Mineral Nutrition of Higher Plants. 2nd Ed., Academic 
Press Limited, Text Book. Jovanovish Publisher, 674. 

Mengel, K., Kirkby, E. A., Kosegarten, H., and Appel, T. (2001). Worblaufen- 
Bern Switzerland, International Potash Institute, pp 70-85. 

Merwad, M.A., Eiasa, R.A., and Saleh, M.M.S. (2016). The beneficial effect of 
NAA, Zn, Ca and B on fruiting, yield and fruit quality of Alphonso mango 
trees. Int. J. Chem. Tech. Res. 9(3):147-157. 

Ministry of Agriculture, A.R.E. (2021). Economic Agriculture, Department of 
Economic Agriculture and Statistics. 

Muengkaew, R., Chaiprasart, P., and Wongsawad, P. (2017). Calcium-boron 
addition promotes pollen germination and fruit set of mango. International 
Journal of Fruit Science 17 (2): 147–158. 

Nijjar, G.S. (1985). Nutrition of fruit trees. Published by Kaylyani Publishers, New 
Delhi, India 179 - 272. 

Normand, F. and Lauri, P.E. (2012). Assessing models to predict vegetative 
growth of mango at current year branch scale. Am. J. Bot., 99 (3): 425-437. 

Normand, F.; Lauri, P.E. and Legave, J.M. (2013). Climate change and its probable 
impacts on mango production and cultivation. In: Mango: opportunities and 
challenges in the 21st Century. X International Mango Symposium 3-7 June 
2013, Punta Cana Dominican Republic.  



 
El-Salhy et al., 2024 

Assiut J. Agric. Sci. 55(2) 2024 (217-231)                                                                                 230 

Prasad, R., Kumar, V., and Prasad, K. S. (2014). Nanotechnology in sustainable 
agriculture: present concerns and future aspects. Afr. J. Biotechnol 13 (6): 
705–713. 

Rai, V., Acharya, S., and Dey, N. (2012). Implications of nanobiosensors in 
agriculture. J. Biomater. Nanobiotechnol 3 315–324.  

Rizzi, E., and Abruzzese, A. (1990).  Effects of calcium treatment on some 
biochemical indexes during the developing of apple fruit. Hort. Abst., 60 (7): 
4966- 4973. 

Samra, N.R., EL–Kady, M.I., EL–Baz, E.E.T., and Ghanem, M.S.H. (2010). 
Studies towards for effect of some antioxidants on yield and fruit quality of 
balady mandarin trees (Citrus reticulata, blanco).J. Plant Production, 
Mansoura Univ., 3(1): 51-58. 

Singh, R.R. and Rajput, C.B.S. (1977). Effect of various concentrations of zinc on 
vegetative growth characters, flowering, fruiting and physicochemical 
composition of fruits in mango (Mangifera indica L.) cv. Chaunsa. 
Hary.J.Hort.Sci., 5(1-2): 10-14. 

Singh, Z., Dhillon, B. S., and Singh, Z. (1987). Effect of foliar application of boron 
on vegetative and panicle growth, sex expression, fruit retention and physico-
chemical characters of fruits of mango (Mangifera indica L.) cv. Dusehri. 
Trop. Agric. 64, 305-308.  

Snedecor, G.W., and Cochran, W.G.  (1980). Statistical methods 6th ed. The Iowa 
State Univ. Press Ames Iowa U.S.A. pp. 593. 

Stino, R.G., Abd El-Wahab, S.M., Habashy, S.A., and Kelani, R.A. (2011). 
Productivity and fruit quality of three Mango cultivars in Relation to Foliar 
sprays of calcium, Zinc, Boron or potassium. J. Hort. Sci. Ornamental Plant 
3: 91-98. 

Taha, R.A., Hassan, H.S.A., and Shaaban, E.A. (2014). Effect of different 
potassium fertilizer forms on yield, fruit quality and leaf mineral content of 
Zebda Mango trees. Middle-East Journal of Scientific Research 21 (3): 518-
524. 

Tohidloo G. and Souri M.K. (2009). Uptake and Translocation of Boron in 
TwoDifferent Tomato (Lycopersicon esculentum Mill) Genotypes.Horti. 
Environ. & Biotech., 2009, 50(6), 487-491 

Van Vinh N, Zafar M, Behera SK, Park HS (2015) Arsenic (III) removal from 
aqueous solution by raw and zinc-loaded pine cone biochar: equilibrium, 
kinetics, and thermodynamics studies. Int. J. Environ. Sci. Technol., 
12(4):1283–1294. 

Wilde, S.A., Corey, R.B., Layer, J.G. and Voigt, G.K. (1985). Soils and Plant 
Analysis for Tree Culture. Oxford IBH, New Delhi, India. 

  



 
Effect of Some Treatments on Tolerance of Ewaise Mango Trees to… 

Assiut J. Agric. Sci. 55(2) 2024 (217-231)                                                                                 231 
 

 تحمل أشجار المانجو العویس للإجھاد البیئي علىتأثیر بعض المعاملات 

 فاطمة الزھراء محمد عبد الله جوده، أحمد محمد عبد الغني، أحمد سامح حمدي، الصالحيمصطفى    حعبد الفتا

 مصرأسیوط، قسم الفاكھة، كلیة الزراعة، جامعة أسیوط، 

 الملخص
ــة خلال مو ــماأجریت ھذه الدراسـ ــة تقع في 2023  ،2022  ،2021  سـ ــیة   بمزرعة خاصـ  –القوصـ

 مصر.  – أسیوطمحافظة 
النمو الخضــري والحالة   على  والفحم النشــط  الغذائیةبعض العناصــر  اســتخدام    لدراســة تأثیر

من مخلوط   أربع معاملات اسـتخدام    . حیث تمالعویس  والمحصـول وخصـائص ثمار المانجوالغذائیة  
اھد   ھمعامللفحم النشـط ول  إضـافة  الغذائیةالعناصـر   بنظام القطاعات كاملھ   التجربةوقد صـممت  .  الشـ
 .مكررات وشجره واحده لكل منھا ثلاث ذات  العشوائیة

 وقد أظھرت النتائج ما یلي
معنویھ لكل من طول الفرع وعدد   زیادة مخلوط العناصــر أو الفحم النشــطاســتخدام    ســبب 

 .ومحتواھا من الكلوروفیل والعناصر مقارنھ بمعاملھ (الشاھد) الورقةالاوراق ومساحھ 
إلي زیادة المحصـول وتحسـین خصـائص الثمار من حیث المسـتخدمة   أدت جمیع المعاملات 

 .  (C)زیادة وزن الثمرة ونسـبة اللب وكذلك محتواھا من المواد الصـلبة الذائبة والسـكریات وفیتامین  
 بمعاملة الشاھد. مقارنة

ــائص   ــول وخص ــجار وبالتالي المحص ــري والحالة الغذائیة للأش ارتبطت زیادة النمو الخض
یلیھ الكالسـیوم والبوتاسـیوم  البوتاسـیوم والبورون وحمض السـالسـیلیك  مخلوط    إضـافة  نتیجة  الثمار

 أو الفحم النشط. والبورون
خلال  كل شھر  الغذائیةمخلوط العناصر    إضافة  بأھمیة  من نتائج ھذه الدراسة یمكن التوصیة

م النمو خاصـھ ول  موسـ یوم،(  ت زیروسـ یلیك بمعدل  ب  بوتاسـ السـ جرة كل/مل 60ورون وحمض السـ  شـ
ج  المانجو مع إنتا حیث یؤدي ذلك إلي تحســین النمو الخضــري والحالة الغذائیة لأشــجار  یوم)   30

 تقلیل الآثار الضارة الناتجة عن الإجھاد البیئي.   إلىإضافة    جیدة  ثمریھمحصول عال ذو خصائص  
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