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Abstract

The present study was carried out to evaluate seven mango varieties namely Keitt, Kent, Naoumi,
Tommy, Yasmina, Shelly and Jolk during 2019, 2020 and 2021 seasons. Thirty-five (five trees x seven
cultivars) 11 years old mango trees planted in a private mango orchard located at Drow region
Aswan governorate. Evaluation parameters included: fruit physicals and chemicals properties were
determined in these mango cultivars. Results showed that there was a wide and major variation of
these parameters among the studied cultivars. Mango cvs. Keitt, Kent, Naoumi, Shelly, Yasmina,
Tommy and Jolk in descending order it could be recommended that, Keitt, Kent, Naoumi and Shelly
to be cultivated successfully under Aswan conditions, based better fruit quality.
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Introduction

Mango has great adaptability and thrives in a wide range soil and climatic conditions. Also, it has
relatively hardly nature, low cost of culture and maintenance. Mango is the most popular fruit of
the orient and has been called king of the fruits. Mangoes are cultivated in more than 100 countries
especially India, Pakistan, Mexico, Philippines, Brazil, China, Bangladesh and Other countries of
south East. It is also grown successfully in Egypt in the most regions. In Egypt, mango is considered
among the principle and strategic fruit crops and it considered among the principle and strategic
fruit crops and it ranks the second position after citrus.

In Aswan region where the present study took place, mango ranks the second crop after date
palms, since it occupies more than 15000 feddans produced 22070 metric tons fruit. Additionally,
in Egypt, the total cultivated area with mango reached 321040 fed. in 2021 statistics (Ministry of
Agriculture, Egypt). The average yield per feddan is only 3.33 Ton. Generally, in spite of the fact that
Egypt has good opportunity for mango production, productivity of different mango varieties is
associated with soil and climatic conditions [1]. Overcoming the incomplete understanding about
the prime mango cv.s grown successfully in Aswan region is necessary as a guide for mango growers.
Different varieties of mango were varied in their performance and these differences are governed
by genetical and environmental factors. Previous studies showed that there were wide differences
on growth and cropping behaviours among various mango varieties grown under various climatic
conditions [2, 3, 4, 5, 6, 7, 8,9, 10]. This study was an attempt to know more about growth and yield
of mango cvs. Keitt, Kent, Naoumi, Tommy, Yasmina, Shelly and Jolk grown under Aswan region
conditions.

Therefore, the aim of this study was an attempt to know more about fruit quality and the
susceptibility of seven mango cultivars growing in Aswan region. This assessment could provide
valuable information to prescribe the prime mango cultivars having higher fruit quality which can
be cultivated successfully under Upper Egypt environmental conditions.
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Materials and Methods

The present study was carried out to evaluate seven mango varieties namely Keitt, Kent, Naoumi,
Tommy, Yasmina, Shelly and Jolk during 2019, 2020 and 2021 seasons. Thirty-five (five trees x seven
cultivars) 11 years old mango trees planted in a private mango orchard located at Drow region
Aswan governorate, at 3x3.5 meters in sandy soil, and drip irrigated with Nile water was adopted
were carefully choosing. All the showed trees received similar and regular horticultural practices
which are already applied in the mango orchard. The experiment set up in complete randomized
block design. Evaluation continued through three successive seasons in 2019, 2020 and 2021
seasons. Pomological characteristics of fruit: including physical fruit properties i.e fruit weight (g)
and edible portions, and chemical fruit properties i.e total soluble solids % , total and reducing
sugars % , total acidity % (as g a citric acid/100 ml juice) and vitamin C content (mg/100 ml juice)
were determined according to [11]. The obtained data were statistically analyzed according to the
procedures outlined by [12] using new L.S.D test at 5% to approve the differences between mango
varieties statistically.

Numerical evaluation of the mango cultivars. Evaluation of the tested mango cultivars at the
average of three studied was calculated on the basis of 100 units which were divided among the
various fruit quality according to [13]. 40 units for physical fruit traits and 60 units for chemical fruit
characteristics. Ten units for each of the characteristics of pulp %, seed %, total sugar, reducing
sugar, V.C and acidity. On other hand, twenty units for fruit weight and TSS contents. Each cultivar
that gave the best results in any character was given the full mark specified for this character, while
each of the other tested cultivars took lower units to their qualities.

Results and discussion
Physical and chemical characteristics of the fruit:

Data of various fruit characteristics of some mango cultivars grown under Aswan condition during
2019, 2020 and 2021 seasons are presented in Tables 1 to 5. It was obvious from the data that
results took a similar trend during the three studied seasons. Data indicated that fruit weight, pulp
%, total soluble solids %, total and reducing sugars %, total, acidity %, and vitamin C content were
significantly varied among the seven mango varieties. The largest fruits were recorded in Keitt,
Naoumi and Kent mango cvs, in ascending order.

The obtained fruit weight was 466.8, 450.3, 456.7, 378.5, 373.6, 325.2 and 316.8 g as an av. of
the three studied seasons, for Keitt, Kent, Naoumi, Tommy, Yasmina, Shelly and Jolk mango
cultivars, respectively. The corresponding increment percentage of fruit weight of studied cultivars
over Jolk attained 47.35, 42.14, 44.16, 19.48, 17.93 and 2.65% for Keitt, Kent, Naoumi, Tommy,
Yasmina and Shelly mangoes, respectively. On other hand, the small fruits were recorded in Jolk
and Shelly cultivars in ascending order.

The maximum values of total soluble solids and total and reducing sugars were recorded in Shelly
and Jolk mangoes cultivars. Whereas, Naoumi and Tommy mangoes cultivar had the highest values
of vitamin C. On other hand, Shelly and Yasmina cvs. had lower content of vitamin C. It could be
concluded from the obtained results that the seven mango varieties are widely different in their
fruit quality.
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Table (1): Fruit weight (g), pulp % and seed % of some modern mango varieties under Upper Egypt
conditions 2019, 2020 and 2021 seasons.

Charact. Fruit weight (g) Pulp % Seed %
Cultiva 2019 2020 2021 M 2019 2020 2021 M 2019 2020 2021 M

Keitt |436.1A [ 475.1A [ 489.3A (466.8 A| 76.83B | 74.25B | 77.86B | 76.31B | 9.26E | 8.95E | 9.36D| 9.19E

Kent 405.6B | 461.3A | 483.9A |450.3B| 75.66B | 76.83B | 78.86B | 77.12B | 9.21E | 9.28D | 9.60CD| 9.36 E

Naoumi (416.4AB| 459.8A | 493.8A (456.7AB| 76.20B | 73.71B | 76.90B | 75.60B | 10.30B | 10.11C | 10.36B | 10.26C

Tommy |353.4C| 385.8B | 396.2B |378.5C| 77.03B | 75.58B | 77.80B | 76.80B | 10.14C | 9.96 C | 10.23B | 10.11C
Yasmina | 351.5C| 381.4B | 387.8B |373.6 C| 76.51B | 74.62B | 76.29B | 75.81B | 10.95A | 10.63A | 10.88A | 10.80A
Shelly (303.9D| 332.5C | 339.1C (325.2D| 76.47B | 75.42B | 77.11B | 76.33B | 10.58B | 10.43B | 10.65A | 10.55B
Jolk 298.5D| 321.8C | 330.1C |316.8 D| 81.46A | 83.51A | 82.82A | 82.60A | 9.81D|10.03C| 9.92C| 9.92D
LSD 21.28 | 23.94 | 25.71 | 13.68 3.61 3.19 3.55 2.08 0.29 0.26 0.32 0.18

Table (2): Fruit width (cm) and Fruit length (cm) of modern mango varieties under Upper Egypt
conditions 2019, 2020 and 2021 seasons.

Charact. Fruit width (cm) Fruit length (cm)
Cultivar 2019 2020 2021 M 2019 2020 2021 M
Keitt 7.99C 8.67C 891D 8.52D 10.72B 11.62BC | 11.93BC | 11.42B
Kent 9.91A 10.72A 11.20A 10.61A 11.90A | 13.08A 13.74A 12.91A
Naoumi 8.478B 9.28 B 9.68B 9.14B 11.65A 1290 A 13.61A 12.72A
Tommy 8.48B 9.048B 9.27C 8.93C 10.93B | 11.80B 12.13B 11.62B
yasmina 8.17C 8.76 C 887D | 8..60D | 10.55B | 11.31C | 11.49C 11.12C
shelly 7.80D | 837D 8.55E 8.24E 9.73C 10.54D | 10.74D | 10.33D
jolk 6.19E 6.61E 6.76J 6.52) 9.41cC 10.06 D | 10.28D | 9.92E
LSD 0.26 0.29 0.31 0.18 0.42 0.46 0.45 0.27

Table (3): Total soluble solid and total sugars contents of some modern mango varieties under
Upper Egypt conditions 2019, 2020 and 2021 seasons.

Charact. TSS% Total sugars%

Cultivar 2019 2020 2021 M 2019 2020 2021 M
Keitt 14.2C 13.6D | 145D 14.1E 12.0B 11.5B 12.2B 11.9B
Kent 14.7BC 14.3C 15.1C 14.7C 11.5C 10.8C 11.6C 11.3C

Naoumi 146C 13.9CD | 14.9CD | 14.5CD 1198 11.3B 12.2B 11.2C
Tommy 14.4C 13.8D | 14.7CD | 14.3DE 11.3C 10.8C 11.5C 11.2C
Yasmina 143C 14.0CD | 14.8CD | 14.4D 10.8D 10.5C 11.2C 10.8D
Shelly 16.7 A 16.1A 16.9A 16.6 A 13.1A 12.4A 13.2A 129A
Jolk 15.1B 1498 15.6B 15.2B 10.4E 9.9D 10.6 D 10.3E
LSD 0.48 0.41 0.45 0.26 0.35 0.31 0.42 0.21
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Table (4): Reducing sugar % and non-reducing sugar contents of modern mango varieties under
Upper Egypt conditions 2019, 2020 and 2021 seasons.

haract. Reducing sugar % Non-reducing %
Cultivar 2019 2020 2021 M 2019 2020 2021 M

Keitt 4.6B 4.48B 4.8 A 4.68B 7.4BC 7.1BC 7.48 7.3B
Kent 41D 39D 43C 4.1E 7.4 BC 6.9 BC 7.3B 7.2C
Naoumi 43C 41C 458B 43C 7.6B 7.2B 7.7B 7.5B
Tommy 4.2C 4.0C 4.4B 42D 7.1C 6.8C 7.1C 7.0C
yasmina 4.68B 4.48B 4.8 A 4.68B 6.2D 6.1D 6.3D 6.2D
shelly 49A 4.6 A 4.9A 4.8A 8.2A 7.8A 8.3A 8.1A
jolk 29E 2.8E 3.0D 29F 7.5B 7.1B 7.6B 748
LSD 0.12 0.12 0.14 0.08 0.38 0.32 0.41 0.24

Table (5): Total acidity and V.C. of some modern mango varieties under Upper Egypt conditions
2019, 2020 and 2021 seasons.

Charact. Total acidity V.C. mg/100g
Cultivar 2019 2020 2021 M 2019 2020 2021 M
Keitt 0.244 B 0.232B 0.247 B 0.241C 37.3C 39.1C 39.7C 38.7C
Kent 0.255B 0.243B | 0.258AB 0.252 B 35.1D 365D 373D 36.3D
Naoumi 0.271A | 0.259A 0.274 A 0.268 A 46.2 A 48.1 A 48.8 A 47.7 A
Tommy 0.220C | 0.209CD 0.222C 0.217 E 40.78B 42.5B 43.1B 42.1B
yasmina 0.202D | 0.195D 0.205D 0.201F 329E 344E 346E 339E
shelly 0.203D | 0.198D | 0.209CD 0.203 F 30.6 F 32.4F 32.6F 31.8F
jolk 0.229C | 0.219C 0.233BC 0.227 D 35.1D 364D 36.7D 36.0D
LSD 0.014 0.012 0.016 0.009 1.99 1.83 1.95 1.13

Numerical evaluation of the mango cultivars strains

Data illustrated in Table (6) showed that the numerical evaluation of the mango cultivars under

study and growing in Aswan governorate, in the average of 2019, 2020 and 2020.The data in table

6 showed that, there were great differences in the numerical evaluation of fruit quality. Keitt,

Naoumi and Kent gave high values compared to the rest of the cultivars, and their values were 91.4,
90.5 and 89.0 units, respectively. Meanwhile, the Shelly, Tommy, Yasmina and Jolk cultivars gave
the lowest values and in descending orders as follows (88.4, 87.4, 86.1 and 81.6 units), respectively.

Table (6): General evaluation of studied mango cultivars as average of the three studied seasons
(2019, 2020 and 2021).

Charac. Physical fruit traits Chemical fruit traits
Sl.!b Fr-mt Pulp | Seed Total TSS Total | Red- V.C Acidity | Total Grand
cultivar | weight % % sugar | sug. total
Score | 0 | 10 | 10 | 40 | 20 | 10 | 10 | 10 10 60 | 100
units
Keitt 20.0 9.2 10 39.2 17.0 9.2 9.6 8.1 8.3 52.2 91.4
Kent 19.3 9.3 9.8 38.4 17.7 8.8 8.5 7.6 8.0 50.6 89.0
Naoumi | 19.6 9.2 9.0 37.8 17.5 8.7 9.0 10.0 7.5 52.7 90.5
Tommy 16.2 9.3 9.1 34.6 17.2 8.7 8.8 8.8 9.3 52.8 87.4
Yasmina | 16.0 9.2 8.5 33.7 17.3 8.4 9.6 7.1 10.0 52.4 86.1
Shelly 13.9 9.2 8.7 31.8 20.0 | 10.0 | 10.0 6.7 9.9 56.6 88.4
Jolk 13.6 10.0 9.3 32.9 18.3 8.0 6.0 7.5 8.9 48.7 81.6
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Discussion

In the present study, potassium silicate and amino acids were utilized to enhance fruit
characteristics and yield of Barhee date palm. Amino acids are one of the most widely applied bio
stimulants in agriculture field [4].

Potassium is important in the formation and function of proteins, fats carbohydrates and
chlorophyll and in maintaining the balance of salts and water in plant cell [27]. It activates many
different enzymes involved in plant growth and vigor. Also, it enhanced root growth, drought and
salinity resistance, sugars translocation and respiration reduction, as well as water loss as resulted
regulating the opening and closing stomata. Potassium essential for photosynthesis, water and
nutrient transport and plant cooling, hence, increases resistance of plants to biotic and abiotic
stresses [28, 29]. Hence, using potassium improves qualitative aspects of production such as color,
taste consistency and preservation of many fruits. It showed a main role in controlling cell water
content, carbohydrates biosynthesis and mobilization in plant tissues, then play a serious role in
fruit retention. The increment in fruit physical characteristics may be due to the potassium
application, where it plays an important role in pH stabilization, osmoregulation, enzyme, activation,
protein synthesis, stomatal movement, photosynthesis, cell extension and important soluble in
expanding [7].

The importance role of potassium fertilization on the fruiting of date palm was confirmed by the
results of [11, 13, 14, 15, 16, 18, 19]. They concluded that potassium is very effective in improving
fruiting especially when applied with the optimum rate of N and P fertilizers. Spraying the potassium
was very effective in improving the yield and fruit quality.

They are substances that promote plant growth, increase nutrient availability, and enhance
quality attributes. Moreover, amino acids can act as precursors to produce secondary metabolites
and signaling molecules in plant cell under stressed and non-stressed conditions [4] In this regard,
several studies reported the positive effect of amino acids in improving fruit attributes and yield
[30, 31, 19].

Conclusion

From the current study, it can be concluded that fruit yield and fruit physical and chemical
characteristics were improved significantly by thrice foliar application of bunches with 0.5%
potassium silicate alone or combination with 2% amino acids. These treatments were the best and
the most effective treatments in enhancing yield and improving fruit quality of Barhee date palms.
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