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Abstract

The study included 7 mango cultivars which are grown in the orchard of
Pomology Department at the Faculty of Agriculture, Assiut University during two
successive seasons of 2021 and 2022.These cultivars were Zebda, Langra,
Maksudy, Heidi, Kent, Naomi, Keitt as well as 5 sexual strains. The study was
conducted on five replicates of each cultivar. The objective of the present study
was to evaluate and describe the main fruit characteristics of such mango cultivars
and strains grown in Assiut Governorate Egypt. The present study also observed
that there were variations among the studied cultivars and sexual strains in terms
of flowering and harvesting dates. However, there were synchronization on the
time of new vegetative growth appearing. The obtained results showed that there
were significant differences between Heidi cultivar and the other mango cultivars
and strains during the 2" season of study in tern of leaf area. The current study
revealed that Zebda and Maksudy followed by Kent mango cultivars recorded the
highest values of fruit weight and size (length and diameter) as well as pulp and
peel weight. However, the sexual strains exhibited the lowest values. Concerning
the number of embryos was identical during both seasons and the average of them.
Zebda produced the highest number of embryos (3.8) followed by Maksudy (2)
while the other mango cultivars and Strains seed were mono embryonic.
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Introduction

The botanical name for mango tree is Mangifera indica. Mango belongs to
the Anacardiaceae family. The genus Mangifera is native to South-East Asia and
includes 62 species. 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. Fruits from the
better cultivars have melting yellow flesh, fine aroma and good flavor. Ripe
mangoes are eaten in dessert canned or used for making juice, Jam and other
preserves.

Mango (Mangifera indica L.) is one of the most popular and favorite fruits
in Egypt. It contains a high percentage of sugar, protein, fats, salts, vitamins. It has
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been considered “the king of fruits” and is widely planted in tropical and
subtropical regions. In 2018, the world production of mango was around 50 million
tones (FAOSTAT, 2020). It is known to have been cultivated in Egypt since 1825.
Currently, mango is one of the main fruit trees in Egypt. It occupies third place
after citrus and grapes. According to the Egyptian Ministry of Agriculture
Statistics (2022), the fruiting area of mango reached 297189 feddans which
produced 1280310 tons.

Because of its nutritious and bioactive properties, global mango consumption
has increased significantly (Poovarodom et al., 2010). Many factors influence the
growth, yield, maturity and quality of fruits. One of the key factors that can
influence the characteristics of grown cultivars is the growing area. Previous
studies have shown that growth and fruiting behaviors vary widely between
different mango varieties grown under different climatic conditions. Some
previously introduced mango cultivars of excellent fruit quality were successfully
grown under different climatic conditions of Egypt such as Keitt, Kent, Heidi,
Naomi and Tommy Atkins cultivars (Abourayya et al., 2012; Ahmed et al., 2016
and El-Agamy et al., 2018).

The fruit classification is an important part of tracking the success of the
studied Cultivars which would help to introduce, select and improve the existing
mango cultivars. Mango is the predominant tropical fruit in the world being
cultivated in more than one hundred countries and accounting for more than half
of global major tropical fruit production. Currently, about 80% of global
production is concentrated in nine nations. Mango is sometimes referred to as the
king of the fruits, due to its eye-catching color, pleasant taste, the existence of
higher concentrations of carotenoids, ascorbic acid and phytochemicals.
Accordingly, the aim of the study is to evaluate and characterize some mango
cultivars, in addition to some sexual strains, in terms of vegetative and flowering
growth, fruit growth and other physical characteristics under the climatic
conditions of Assiut Governorate.

Materials and methods

The study included Seven mango cultivars namely Zebda, Langra, Maksudy,
Heidi, Kent, Naomi, Keitt as well as five sexual strains,

which are grown in the orchard of Pomology Department at the Faculty of
Agriculture, Assiut University during two successive seasons 2021 and 2022. The
study was conducted on 5 replicates of each cultivar.

This experiment was arranged in a complete randomized block design to
study the performance of cultivars and strains regarding vegetative, floral and fruit
growth. Moreover, physical properties of fruits were also studied.
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The Following measurements were executed on each tree:
1-Leaf area and dates of growth

-Flowering date

-Date of emergence of new vegetative growth.

- Leaf area for each cultivar was estimated.

Leaves from the epical growing point was used to determine the leaf area.
Leaf length and width was measured and then leaf area was determined according
to the following equation described by Ahmed and Morsy (1999).

Leaf area = 0.70 (Leaf length x Leaf width) — 1.06
2-The physical properties
- Fruit weight (g) and its length (L) and width (W) in cm.
-Pulp weight (g).
- Peel weight (g).
-Number of embryos.
Statistical analysis

experiment was designed as a complete randomized Block design The
differences were tested by analysis of variance (ANOVA) according to Snedecor
and Cochran, 1990

Means were compared using the least significant difference (LSD) values at
5 % level of the probability.

Results

Data concerning the parameters of studied mango cultivars and sexual strains
are presented in Tables 1-7.

1- Leaf area (cm?)

Data concerning leaf area (cm?) are found in (Table 1) The obtained results
revealed that in the 1%season most of the sexual strains surpassed the mango
cultivars. In detail, mango strains S4 and S2 significantly surpassed all mango
cultivars and S3. They recorded 100.59 and 98.43 c¢m?, respectively. Strains S5
and S1 also recorded higher leaf area (81.70 and 78.36 cm?, respectively), with no
significant differences between them and the other strains or the mango cultivars
Zebda, Maksudy and Langra. On the other side, mango cultivars Heidi recorded
the lowest value of leaf area (38.06 cm? In the 2" season of study, mango cultivars
Maksudy and Langra represented the highest values of leaf area (76.35 and 75.34
cm?, respectively) followed by Strains 1, 4 and 5 (69.31, 64.44 and 64.32 cm?,
respectively). The differences between the previous cultivars and strains were not
significant. Strain 2 recorded also a higher leaf area (62.22 cm?), however, the
other cultivars and strains showed lower values Compared to the higher ones.
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Strain 3 recorded the lowest value followed by Naomi cultivar. The present
study also observed that there were variations between the studied cultivars and
sexual strains in terms of flowering and harvesting date (Table 2). However, there
were synchronization on the time of new vegetative growth appearing

Table 1. Leaf area of mango cultivars and sexual strains during 2021 and 2022

seasons.
) Leaf area index (cm?)
Cultivar 2021 2022 Mean
Zebda 57.84 BCDE 60.72BC 59.28 CD
Maksudy 68.46 BCDE 76.35A 72.38 AB
Langra 57.72 BCDE 75.34A 66.53 BC
Heidi 38.06 E 46.61D 4234 E
Kent 53.65 CDE 49.71CD 51.67 DE
Naomi 51.67 DE 38.31DE 4499 E
Keitt 50.35 DE 48.70D 49.53 DE
SS1 78.36 ABC 69.31AB 73.83 AB
SS 2 98.43 A 62.22B 80.33 A
SS3 69.23 BCD 33.22E 51.22 DE
SS 4 100.59 A 64.44AB 82.51 A
SS 5 81.17 AB 64.32AB 72.75 AB

A, B, C and D: values sharing different superscripts in the same column are significantly different
at P<0.05.

Table2.Time of vegetative growth, flowering and harvest of mango cultivars and

sexual strains during 2021 and 2022 seasons
Time of flowering Onset of vegetative growth

Harvest date

Cultivar =>4 2022 2021 2022 2021 2022
Zebda  23/1/2021 25/2/2022 } y
Maksudy 3/12021 1822022 | week of | weekof 3T weekof
1% week of April May
Langra  14/1/2021 21/2/2022 e May
Heidi  11/1/2021  5/3/2022 p
Kent  11/12021  7/3/2022 ot goep of | JWeekof 2% week of
Naomi  9/1/2021 11/3/2022 2™ week of o April May
Keitt  31/1/2021 25/3/2022 April y
1%t week of 1%t week of 15t week of 3 week of
SS1  19/12021 23/2/2022 Apil May gl Miay

2- Physical characteristics of fruit
Fruit weight (g)

The average fruit weight (g) of studied mango cultivars and strains was
presented in Table 3. Generally, fruit weight of mango cultivars surpassed the
sexual strains during the 1% season of study. The presented data showed that mango
cultivars Zebda and Maksudy recorded the highest value of fruit weight (369.02
and 344. g, respectively. The differences between such cultivars and other cultivars
and strains were significant.

The rest of mango cultivars showed significant differences compared to
mango strains, however, the differences between them were not significant Strain
3 recorded the lowest fruit weight (143.74 g) among all studies cultivars and
strains. During the 2" season of study, Kent and Zebda cultivars recorded the
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highest fruit weight (302.85 and 300.05 g, respectively), followed by Naomi and
Maksudy which gave fruit weight of 293.06 and 289.67 g, respectively.

On the other side, the sexual strains represented a lower fruit weight
compared to the cultivars. The average of the two seasons of study in Table (2)
revealed that Zebda and Maksudy recorded the highest fruit weight (334.54 and
316.87g, respectively).

The differences between these two cultivars and the rest of cultivars strains
were significant. However, the sexual strains gave lower fruit weight compared to
the cultivars.

Table 3. Fruit weight of mango cultivars and sexual strains during 2021 and 2022

seasons
. Weight of fruit (g)
Cultivar 2021 2022 Mean
Zebda 369.02 A 300.05 A 334.54 A
Maksudy 344,08 A 289.67 B 316.87 A
Langra 286.065 B 258.64 BC 27221 B
Heidi 265.29 B 229.95C 247.62 B
Kent 269.67 B 302.85 A 286.26 B
Naomi 27439 B 293.06 B 283.72B
Keitt 263.43 B 271.60 B 267.58 B
SS1 160.52 C 180.17 D 170.90 C
SS2 195.72 C 187.27 D 191.50 B
SS3 143.74 C 155.73 D 149.73 C
SS 4 150.21 C 178.66 D 164.44 C
SS5 164.95 C 159.77 D 162.36 C

A, B, C and D: values sharing different superscripts in the same column are significantly different
at P<0.05.

Fruit dimensions (Length and Width ¢m)

Data of fruit length and diameter (cm) of mango cultivars and sexual strains
were presented in Table 4.

Fruit length (cm)

Data presented in Table 4 showed the fruit length of studied mango cultivars
and strains. The obtained results revealed that both cultivars Zebda and Maksudy
fruit length significantly exceeded the rest of cultivars and strains during the two
seasons of study. During the 1%'season, Maksudy and Zebda recorded 12.92 and
12.4 cm while in the 2" season they recorded 11.98 and 12.34 c¢m, respectively.
On the other side, the sexual strains mostly represented lower values of fruit length.
The results were identical during the two seasons of study. The same observed in
the two seasons average data where Maksudy and Zebda showed the highest value
of fruit length (12.45 and 12.37 cm respectively) with significant differences with
the other cultivars and strains.

Fruit diameter (cm)

Table 4 showed the results concerning the average fruit diameter of studied
mango cultivars and strains. During the 1% season of study Zebda and Maksudy

Assiut J. Agric. Sci. 55(3) 2024 (185-193) 189



Mohamed et al., 2024

represented the highest fruit diameter which recorded 8.67 and 8.28 cm,
respectively. Such cultivars significantly exceeded the other cultivars and strains.
On the other side, the sexual strains represented the lower values with significant
differences compared to the mango cultivars. In the 2" season of study sexual
strains 2, 5 and 1 and mango cultivar kent recorded the highest fruit diameter. The
values of them were 7.95 cm, 7.83 and 7.92, respectively. The average of the two
seasons showed that, the mango cultivars Kent, Zebda and Maksudy gave the
highest fruit diameter with significant differences with other cultivars and strains.
They recorded 7.82, 7.73 and 7.53 cm, respectively.

Table 4. Fruit size (length and diameter) of mango cultivars and sexual strains
during 2021 and 2022 seasons
Fruit length (cm)

Fruit diameter (cm)

Cultivar 2021 2022 Mean 2021 2022 Mean
Zebda 12.40 A 12.34 A 12.37 A 8.67 A 6.78 B 7.73 A
Maksudy 1292 A 11.98A 12.45 A 8.28 A 6.78 B 7.53 AB
Langra 10.25 B 9.94B 10.11 C 7.62 B 6.14C 6.88 C
Heidi 10.82 B 8.68C 9.75 C 7.30 B 5.62CD 6.46 D
Kent 10.78 B 10.58B 10.68 B 7.72 B 7.92A 7.82 A
Naomi 10.66 B 10.64B 10.65 B 7.60 B 7.06B 733 B
Keitt 10.86 B 10.48B 10.67 B 7.56 B 6.8 B 7.18 BC
SS1 8.24 C 10.5B 9.37C 6.07D 7.82 A 6.95C
SS 2 8.59C 9.68 B 9.14C 6.66 C 7.95 A 7.30B
SS3 7.86 C 8.98 C 8.42D 5.86 D 6.50 B 6.18D
SS 4 8.06 C 9.50 B 8.78 D 5.84 D 7.45B 6.65C
SS 5 8.04 C 9.79 B 8.92D 6.64 C 7.83 A 723 B

A, B, C and D: values sharing different superscripts in the same column are significantly different
at P<0.05.

Fruit pulp and peel weight (g)

Data presented in Table 5 showed the differences between mango cultivars
and sexual strains concerning the pulp and peel weight of mango fruits.

Pulp weight (g)

The obtained results suggested that, during the 1% season of study Maksudy
cultivar recorded the highest pulp weight followed by Zebda They recorded 256.91
and 195.25 g, respectively. Both cultivars showed significant differences with
other cultivars and strains.

During the 2" season Kent and Naomi mango cultivars represented the
highest values followed by Zebda, Maksudy and Keitt. Fruit pulp weight of these
cultivars recorded 197.63, 182.22, 179.35, 172.80 and 172.70 g, respectively. The
average of the two seasons

Table (5) revealed that Maksudy cultivar showed the highest value of pulp
weight with a significant difference with other studied cultivars and strains. Kent
and Zebda showed also higher pulp weight. The values of these cultivars were
214.86, 187.85 and 187.30g, respectively. These cultivars showed significant
differences with other cultivars and strains.
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Peel weight (g)

Data found in Table 5 showed that the highest weight of fruit peel was taken
from Zebda and Maksudy mango cultivars during the two seasons of study. They
recorded 85.69 and 77.76 g in the 1% season, and 87.86 and 76.77 g in the second
one for both cultivars, respectively. The two cultivars showed a significant
difference with other cultivars and strains during both seasons of study. The
average of the two seasons of study took the same trend of both seasons of study
where, Zebda and Maksudy recorded the highest and significant values comparing
with the rest of cultivars and strains. They gave 86. 78 and 77.26 g of peel weight,
respectively.

Table 5. Pulp and peel weight of mango cultivars and sexual strains during 2021 and
2022 seasons
Cultivar Pulp weight (g) Mean peel weight (g) Mean
2021 2022 2021 2022
Zebda 195.25B 179.35 BC 187.30 B 85.69 A 87.86 A 86.78 A
Maksudy 24691 A 172.80 BC  214.86 A 77.76 A 76.77A 77.26 A
Langra 160.47 D 154.50 CD 160.29 C 3593 B 34.94F 3544 B

Heidi 161.53 D 140.90CD 156.52 C 53.74B 40.99E 4847 B
Kent 178.06 C 197.63A 187.85 B 4515B 6297BC  54.06B
Naomi 148.69 E 182.22AB 165.45 C 52.27B 56.96CD 54.61 B
Keitt 160.97 D 172.70 BC 167.83 C 52.27B 55.03D 53.65B
SS1 78.59 GH 78.80E 78.70 D 51.16 B 30.18FG 40.67 B
SS2 102.44 F 80.28E 91.37D 38.61 B 30.36FG 34.49B
SS3 75.74 GH 61.46F 68.60 D 28.07C 26.60G 2734 C
SS 4 74.63 H 79.10E 76.86 D 3208B  2830FG  30.19B
SSS§ 85.719G 73.34EF 79.57D 4470 B 26.39G 3555B

A, B, C and D: values sharing different superscripts in the same column are significantly different
at P<0.05.

Seed attributes

Table 6 showed the average seed length (cm), width (cm) and number of
embryos of mango cultivars and strains fruits.

Seed length (cm)

Data presented in Table 6 showed that during the 1% season of study. Zebda
and Maksudy produced the highest value of seed length followed by the other
mango cultivars, while sexual strains gave lower values. During the 2" season,
most of mango cultivars, with the exception of Heidi and Kent, produced the
highest seed length with no significant differences between them. The average of
the two seasons also suggested that Maksudy, Zebda, Langra, Naomi, Keitt and
Kent recorded the highest length of mango seeds with no significant differences
between them, while the sexual strains gave the lowest values.

Seed width (cm)

Table 6 revealed that in the 1% season of study Heidi mango cultivar
represented the highest seed Width with significant differences with the other
studied mangoes. On the other side Langra mango cultivar showed the least value.
During the 2" season, sexual strain 1 represented the highest value while Heidi
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gave the lowest one. The average of the two seasons of study showed that sexual
strain 1 had the highest value while keitt cultivar recorded the least one.

Number of embryos

Data presented in Table 6 revealed that the number of embryos was identical
during both seasons and the average of them. Zebda produced the highest number
of embryos (3.8) followed by Maksudy (2) while the other mango cultivars and
Strains seed were mono embryonic.

Table 6. Seed attributes (length, width and number of embryos) of mango cultivars
and sexual strains during 2021 and 2022 seasons

. Number of
Cultivar Seed length (cm) Mean Seed width Mean embryos Mean
2021 2022 2021 2022 2021 2022

Zebda 980A 98A 980A 498B 5.02BC 4.99BC 38A 38A 38A
Maksudy 9.80 A 9.9A 9.85A 4.10DE 4.08 BC 4.09DE 2B 2B 2B
Langra 8.77B 954 A 9.15A 363F 484BC 4.24DE 1C 1C 1C
Heidi 829B 736B 7.83B 573A 356C 4.64BCD 1C 1C 1C
Kent 851B 894B 8.7AB 3.94DEF 440BC 4.17DE 1C 1C 1C
Naomi 849B 926A 887AB 3.79EF 434BC 4.07DE 1C 1C 1C
Keitt 849B 9.04 A 876 AB 3.79EF 4.0BC 3.89E 1C 1C 1C
SS1 6.80C 7.54B 7.17B 4.64BC 554A 5.09 A 1C 1C 1C
SS2 7.06C 6.75B 691C 482B 5.14BC 4.98BC 1C 1C 1C
SS3 6.14D 622B 6.18C 4.12DE 4.53BC 4.32CDE 1C 1C 1C
SS4 6.62CD 7.50B 7.06B 4.24 CDE 4.60 BC 4.42 BCDE 1C 1C 1C
SSS 622D 7.68B 695C 432CD 524B 4.78BC 1C 1C 1C

A, B, C and D: values sharing different superscripts in the same column are significantly different
at P<0.05.

Discussion

The evaluation of a specific cultivar respecting the vegetative growth, yield
and quality is differed from location to another one. However, the performance
and differences between the cultivars vary depending upon the genetic makeup
and/or the environmental conditions. The total area devoted for mango rapidly
increased due to spreading of the new cultivars. Mango cultivars are differed
morphologically, physiologically and genetically.

Mango in decidedly one of the most popular fruit in Egypt because of its
excellent flavor delicious taste and health fall value. It occupies an advanced
position among fruit crops in Egypt and now recognized as one of the best fruit in
the world markets. During the last decade, mango growers are moved to grow some
promising mango cultivars mainly for exportation aims. Kent, Keitt, Heidi and
Naomi are examples of such cultivars which characterized by attractive fruit color
with good quality fruit. The present study included seven mango cultivars and five
sexual strains planted at the experiment of fruit orchard of Assiut University. The
present study observed that there were variations between the studied cultivars and
sexual strains in terms of flowering and harvesting date. However, there were
synchronization on the time of new vegetative growth appearing. El-Shiekh and
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Bur shaid (2009) evaluated some mango cultivars and found some variations
between them in the time of flowering and growth habit. They observed that most
of cultivars flowered during January.

Kumar (2017) suggested that flowering duration among mango cultivars
significantly differed. Also, Hasseeb (2020) found differences between new
introduced mango cultivars concerning flowering and harvest date. The current
study revealed that Zebda and Maksudy followed by kent mango cultivars
recorded the highest values of fruit weight and size (length and diameter as well
as pulp and peel weight. However, the sexual strains exhibited the lowest values.
Many workers have studiedthe variations between mango cultivars and strains

For instance, Saleh (2009), Shaban (2009), El-Shiekhand Bur shaid (2009),
Serry (2010), Abourayya. (2011), Mishra et al. (2014), Ahmed and Mohamed
(2015), Bora. (2017), Hussein et al. (2019), Saleh and Rai et al. (2023), found
significant differences between mango cultivars and/or strains concerning various
physical and chemical properties.

Conclusion

The present study and the previous studies revealed the important of various
mango cultivars and strains for mango breeding to satisfy the local and export
market requirements. As well as some many strains makeup of the cultivar and/or
the environment conditions. Their differences are correlated with the genetic. Such
strains showed reasonable quality, so they need further studies to spread them
through vegetative propagation.
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