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Abstract: The present study was conducted at orchard located at the side of Alexandria desert road (Cairo Alexandria, Km. 140), at Nubariya region during 2007 and 2008 seasons. The three experimented mango cultivars
were Tommy Atkins, Kent and Keitt. The trees of the three studied cultivars are grafted on seeded rootstocks,
attained nine years old and grown in sandy Soil .Trees of all mango cvs. were planted at 3×5 meter apart and
subjected to the same horticultural practices. The objective of the present study is comparing inflorescences
characteristics, pollen viability, germination and dimensions of Tommy Atkins, Kent and Keitt cultivars grown
under Nubaria conditions. There were significant differences among studied cultivars in the length of panicles. Keitt
cv. was found to have longest panicle compared to the other cvs. Meanwhile the lowest value was found in Tommy
Atkins cv. The highest value of panicle width was found in Keitt cv. meanwhile, the lowest value was found in
Tommy Atkins cv. Keitt cv. had the highest Number of branches per panicle followed by Tommy Atkins cv.
meanwhile Kent cv. had the lowest values. The highest number of flowers per panicle was found in Tommy Atkins
cv. in the two seasons, meanwhile, the lowest value was found in Kent cv. Tommy Atkins cv. had the largest
percentage of perfect flower per panicle followed by Kent cv. meanwhile Keitt cv. had lowerst percentage in the two
seasons. The highest percentage of male flowers per panicle was detected in Kent cv. in the first season and Tommy
Atkins in the second season. The lowest sex ratio was shown in Tommy Atkins cv. inflorescence in both seasons.
Followed in a decreasing order by Keitt and Kent inflorescence. Keitt cv. was found to have the highest percentage
of malformed panicles per tree, followed by Kent cv. while, Tommy Atkins cv. had the lowest percentage. Keitt cv.
showed the highest percentage of pollen grains viability followed by Tommy Atkins and Kent cvs. Kent cv.
recorded the highest percentage of pollen germination meanwhile, Keitt and Tommy Atkins cvs. recorded the lowest
percentage of pollen germination in first season and Keitt cv. in second season. Pollen diameter was lower in
Tommy Atkins cv. compered to Keitt and Kent cvs.
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according to many factors such as cultivar, year, and
time of blooming, part of inflorescence, genetics and
environment (Singh 1960).
The objective of the present study is
comparing inflorescences characteristics, pollen
viability, germination and dimensions of Tommy
Atkins, Kent and Keitt cultivars grown under Nubaria
conditions.

1. Introduction
Mango (Mangifera indica L.) is one of the
important fruits of the tropical and subtropical
countries zone of the world. Mango grows on a wide
range of climatic and soil conditions in the world
where grows in Africa (Egypt, Nigeria, South Africa,
etc.), Asia (India, Pakistan, Indonesia, etc.), Australia,
North America and South America (Litz, 1997).
There are many factors that influence yield,
maturity and quality of fruits the, same cultivar can
attains different characteristics in different growing
conditions. Even in the same region, different
environmental conditions at different years can affect
maturity and quality of the fruit (Devilliers, 1998).
Mango inflorescence is a pyramidal big
flowering shoot called panicle, it's length varies from
few inches to two - three feet. The inflorescence
bears two types of nearly sessile flower, perfect
(hermaphroditic) flowers and male (staminate)
flowers. Number and percentage of distribution of
both types of flowers per inflorescence vary
http://www.sciencepub.net/life

2. Materials and Methods
This study was carried out during two
successive seasons (2007 and 2008) on three mango
cultivars namely Tommy Atkins, Kent, and Keitt at a
private orchard located in Nubariya at Alexandria at
desert road (km. 140 Cairo – Alex), Beheira
governorate, Egypt. The selected trees were about
nine years old, budded on seedling rootstocks and
planted at 3×5 meters apart, in sandy soil and
irrigated by drip irrigation system.
Four branches, one year old on each tree,
one towards each direction were chosen, and four
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shoots from the current spring growth on each branch
were labelled to carry out the following
measurements:

1. Panicle length
Data in Table (1) show that panicle length
varied significantly according to three cultivars
grown Nubariya region conditions in 2007 and 2008
seasons. Keitt cv. had the maximum length of
panicles (38.75 cm. in 2007 season and 37.22 cm. in
2008 season) while, Kent cv. had the least length of
panicles (27.50 cm. In 2007 season and 27.74 cm. in
2008 season); whereas Tommy Atkins cv. had as
intermediate value (28.54 cm. in 2007 season and
28.97 cm. in 2008 season).
These results are in harmony with those
obtained by Ahmed (2002), Ragab and Ahmed
(2002), Hoda et al. (2003), Tawfik (2003) and
Sweiden et al. (2007) who found that panicle length
was varied according to different mango cvs.

Panicle characteristics
Three panicles of each replicate for each
cultivar were chosen at random at the full bloom time
to carry out the following measurements:
1. Panicle length (cm.)
2. Panicle width (cm.)
3. Panicle thickness (cm.)
4. Number of branches per panicle
Flower Sexuality
1. Number of flowers per panicle
Three panicles on each replicate for each
cultivar were chosen at the full bloom time. Total
number of flowers (male and perfect) per panicle was
counted.

2. Panicle width
Data in Table (1) indicate that panicle width
varied significantly according to three cultivars
grown Nubariya region conditions in 2007 season
and 2008 seasons.
Keitt cv. had the maximum width of panicle
(32.40 cm. in 2007 season and 30.88 cm. in 2008
season), while Tommy Atkins cv. had the minimum
width of panicle (21.04 cm. in 2007 season and Kent
cv. 21.05 cm. in 2008 season). The width of panicle
in Kent cv. was in between.

2. Percentage of perfect flowers per panicle
The percentage of perfect flowers on the same
panicles were calculated as the following equation.
× 100
No. of perfect flowers
Total No. of flowers
3. Percentage of male flowers per panicle
The percentages of male flowers were calculated
as the following equation:
No. of male flowers × 100
Total No. of flower

Panicle thickness
Data presented in Table (1) revealed that
panicle thickness varied significantly according to
three mango cultivars grown under Nubariya region
conditions in 2007 and 2008 seasons. Keitt cv.
recorded the maximum values of panicle thickness
(1.06 cm. in 2007 season and 1.05 cm. in 2008
season), while Kent cv. recorded the minimum values
(0.95 in 2007 season and 0.87 cm. in 2008 season).

4. Sex ratio (male/perfect flower)
Sex ratio was calculated as the following
equation:
× 100
No. of male flowers
No. of perfect flowers
Pollen viability, germination and dimensions
1. Pollen grain viability
Pollen grain viability for each cv. was
determined according to (Sharma and Bajpai, 1969).

4. Number of side branches per panicle
Data in Table (1) show that Number side
branches per panicle varied significantly according to
three mango cultivars grown under Nubariya region
conditions in 2007 and 2008 seasons.
Keitt cv. had the highest Number of
branches per panicle (53.71 in 2007 season and 51.65
in 2008 season); meanwhile Kent cv. had the lowest
values (48.69 in 2007 season and 48.58 in 2008
seasons).

2. Percentage of pollen grain germination
The percentage of pollen grain germination for
each cv. was calculated as follows according to
Fernandez – Escobar et al. (1983).
No. of germinated pollen grain × 100
Total No. of pollen grains
3. Pollen diameter (μm)
Statistical analysis and comparison among
means were made using L.S.D. test at 5% level
according to Steel and Torrie (1980).

Flower Sexuality
1. Number of flowers per panicle
Data presented in Table (2) show the
number of flowers per panicle of three mango
cultivars grown under Nubariya region conditions in
2007 and 2008 seasons.

3. Results and Discussion
http://www.sciencepub.net/life
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There were significant differences among
the studied cultivars in the averages number of
flowers per panicle. The highest value of panicles
flowers per panicle was detected in Tommy Atkins
cv. in the two seasons (2205.00 in 2007 season and
2252.38 in 2008 season) followed by Keitt cv.
(1628.48 in 2007 season and 1657.33 in 2008
season). Kent cv. registered the lowest value
(1224.08 in 2007 season and 1279.08 in 2008
season).

The variation in total number of flowers per
panicle among mango cvs. was announced by results
of Shawky and Dahshan (1982), Ahmed (2002),
Tawfik (2003) and Abd El-Hadi (2006) on various
mango cvs. Many other workers reported that the
total number of flowers per mango panicle varied
according to many factors such as cultivar, year, time
of blooming, genetics information and environment.
(Singh 1960, Azzouz 1961, Chah 1964, El-Azzouni
et al. 1965 and El-Kady 1973).

Table 1. Inflorescences characteristics of the three mango cultivars grown under Nubariya rgion conditions
in 2007 and 2008 seasons.
Cultivars
Characteristics
Tommy Atkins
Kent
Keitt
2007 season
28.54 b
27.50 b
38.75 a
Panicle length (cm.)
21.04 b
21.40 b
32.40 a
Panicle width (cm.)
0.96 a
0.95 a
1.06 a
Panicle thickness (cm.)
49.66 b
48.69 b
53.71 a
No. branches / panicle
2008 season
28.97 b
27.74 b
37.22 a
Panicle length (cm.)
2.94 b
21.05 b
30.88 a
Panicle width (cm.)
0.91 b
0.87 b
1.05 a
Panicle thickness (cm.)
50.55 a
48.85 b
51.65 a
No. branches / panicle
Mean having the same letter (s) in each row are insignificantly different at 5% level.
Table 2. The number of flowers, Male flowers (%), perfect flowers (%) sex ratio and Malformed per tree (%)
of three mango cultivar grown under Nubariya rgion conditions in 2007 and 2008 seasons
Cultivars
Characteristics
Kent
Tommy Atkins
Keitt
2007 season
No . flower per panicle
2205.00 a
1224.08 c
1628.48 b
56.76 c
64.85 a
62.83 b
Male flowers (%)
43.12 a
36.16 b
37.14 b
Perfect flowers (%)
1.32 c
1.86 a
1.69 b
Sex ratio
3.12 b
4.61 b
6.59 a
Malformed panicle/ tree %
2008 season
No . flower per panicle
2252.33 a
1279.08 c
1657.33 b
57.81 b
62.55 a
63.42 a
Male flowers (%)
42.18 a
37.43 b
36.53 b
Perfect flowers (%)
1.36 b
1.66 a
1.73 a
Sex ratio
2.77 b
3.32 b
5.3 a
Malformed panicle/ tree %
Mean having the same letter (s) in each row are insignificantly different at 5% level
2. Percentage of perfect flowers
Data presented in Table (2) show the
percentage of perfect flowers of the three mango
cultivars grown at Nubariya region conditions in
2007 and 2008 seasons. There were significant
differences among the studied cultivars in the
percentage of perfect flowers in the two seasons.
The highest percentage of perfect flowers
was detected in Tommy Atkins cv. (43.12 in 2007
season and 42.18 % in 2008 season), followed by
http://www.sciencepub.net/life

Kent cv. (36.16 % in 2007 season and 37.43 % in
2008 season) and Keitt cv. (37.14 % in 2007 season
and 36.53 % in 2008 season) with insignificant
differences between them in the two seasons of study.
These results are in agreement with those
found by Singh (1954), Azzouz (1961), Bastawrous
(1977), Kalyanasundaram (1978), Shawky and
Dahshan (1982), Salem (1993), El-Masry (2001),
Ahmed (2002), Tawfik (2003) and Abd El-Hadi
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(2006) where significant differences were among
cultivars in perfect flower percentages per panicle.

percentage of malformed panicles per tree (3.12% in
2007 season and 2.77% in 2008 season).

3. Percentage of male Flowers
Data in Table (2) show the percentage of
male flowers of the three mango cultivars grown
under Nubariya region conditions in 2007 and 2008
seasons. There were significant differences among
studied cultivars in the percentage of male flowers.
The highest percentage of male flowers per panicle in
2007 season was detected in Kent cv. (64.85%).
Followed by Keitt (62.83%) and Tommy Atkins
(56.76%). In the second season, panicles of mango
cvs. Keitt had the maximum percentage of male
flower (63.42%), followed by Kent (62.55%) and
Tommy Atkins (57.81%) cvs.
The minimum values were recorded in the
panicle of mango cvs. Tommy Atkins in 2007 and
2008 seasons (56.76 and 57.81%).
These results are in agreement with those
found by Shawky and Dahshan (1982), Salem (1993),
Ahmed (2002) and Abd El-Hadi (2006) where
significant differences were found among cultivars in
percentage of male flowers.

Pollen viability, germination and dimensions
1. Pollen viability
Percentage of pollen viability determined by
Acetocarmine dye-method showed significant
differences among the three studied cultivars, i.e.
Tommy Atkins, Kent and Keitt cvs. under Nubariya
environments (Table 3) in the two studied seasons
2007 and 2008.
Data presented also show that the percentage
of pollen grains viability indicated insignificantly
differences among cultivars in 2007 season, while it
significant in 2008 season.
Keitt cv. showed the highest percentage of
pollen grains viability (71.67% in 2007 season and
70.00% in 2008 season) followed descendingly by
Kent cv. (65.00% in 2007 season and 68.00% in 2008
season) then Tommy Atkins cv. (63.67% in 2007
season and 64.00% in 2008 season).
These results were in agreement with those
found by Singh (1964), Dahshan (1971), El-Kady
(1973), Deasi et al. (1986), El- Masry (2001), Tawfik
(2003) and Abd El-Hadi (2006) that pollen grains
viability percentages differed due to the cultivar.

4. Sex ratio (male/perfect flowers)
Data in Table (2) show the sex ratio in
panicle of the studied three mango cultivars grown
under Nubariya region conditions in 2007 and 2008
seasons.
Sex ratio in the panicle was significantly
varied among the three mango cvs. The significant
lowest sex ratio (more perfect flowers) was shown in
Tommy Akins cv. inflorescence in both seasons (1.32
and 1.36, respectevely). Followed in a decreasing
order by Keitt and Kent inflorescence.
The differences in sex ratio among the
various mango cvs was confirmed by the results of
El-Azzouni et al. (1965), Hassan (1970), Dahshan
(1971), Rao and Bhandary (1976), Shawky et al.
(1977), Hussein et al. (1989), Sukhvibul et al. (2000),
El-Masry (2001), Ahmed (2002), Tawfik (2003), Abd
El-Hadi (2006) and Sweidan et al. (2007).

2. Percentage of pollen germination
Data in Table (3) revealed that percentage of
pollen germination varied insignificantly according to
the three cultivars grown under Nubariya region
conditions in 2007 and 2008 seasons. Kent cv.
recorded the highest percentage of pollen germination
(71.33% in 2007 season and 73.00% in 2008 season).
Keitt and Tommy Atkins cvs. recorded the next
percentage of pollen germination (70.33%) in 2007
season and Keitt cv. (69.67%) in 2008 season.
These results are in harmony with those
obtained by Afify (1999), Afifi et al. (2000),
Sukhvibul et al. (2000) who found that percentage of
pollen germination was varied according to different
mango cvs.
3. Pollen diameter
Data in Table (3) show pollen diameter of
the three mango cultivars grown under Nubariya
region conditions in 2007 and 2008 seasons. Pollen
diameter varied insignificantly according to cultivars
during the same seasons. Tommy Atkins and Keitt
cvs. recorded higher pollen diameter (29 μm) in 2007
and 2008 seasons, than Kent cv. as it recorded
insignificantly lower Pollen diameter (28 μm) in 2007
and 2008 seasons.

Percentage of malformed panicles
Data in Table (2) indicated that Percentage
of malformed panicles per tree varied significantly
according to three cultivars grown under Nubariya
region conditions in 2007 and 2008.
Malformed panicles occurred in the three
studied mango cultivars grown under Nubariya
conditions. Keitt cv. recorded the maximum
percentage of malformed panicles per tree (6.59% in
2007 season and 5.30% in 2008 season), while
Tommy Atkins cv. recorded the significant minimum
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Table 3.The pollen grains viability (%), germination (%) and diameter (μm) of the three mango cultivar
grown under Nubariya rgion conditions in 2007 and 2008 seasons .
Cultivars
Characteristics
Tommy Atkins
Kent
Keitt
2007 season
63.67 a
65.00 a
71.67 a
Pollen viability (%)
70.33 a
71.33 a
70.33 a
Pollen germination (%)
29.00 a
28.0 a
29.00 a
Pollen diameter (μm)
2008 season
64.00 b
68.00 a
70.00 a
Pollen viability (%)
71.33 a
73.00 a
69.67 a
Pollen germination (%)
29.00 a
28.00 a
29.00 a
Pollen diameter (μm)
Mean having the same letter (s) in each row are insignificantly different at 5% level.
The obtained results agree with those of
Singh (1961) found that pollen diameter of 50 Indian
cultivars ranged from 23.50 to 28.30 μm. Two
cultivars had large pollen grains which were over (41
μm) in length and Tawfik (2003) who reported that
pollen diameter of Keitt and Tommy Atkins cvs. was
(30 μm) compared to Sediek and Ewais cvs. (40 μm).

7.

8.

9.
Correspondence author
Abourayya, M.S
Technology of horticultural crops dep. National
Research Center Dokki Giza Egypt
sami_abourayy@hotmail.com

10.

4. References:
1. Abd El-Hadi, S. M. K. (2006). Evaluation
Studies on some mango varieties. M.Sc. Thesis,
Fac. Agric., Al-Azhar Univ., Egypt, 166pp.
2. Afify, M. M. G. (1999). Physiological Studies on
Flowering of some mango Varieties. M.Sc.
Thesis, Fac. Agric., Ain Shams Univ., Egypt,
103pp.
3. Affifi, M. M. G.; Shaltout, A. D.; Abou El-Nasr,
N. M.; Mohamed,R. B. and Desouky, L.
M.(2000). Studies on flowering of some mango
cultivars II- Flowering behaviour. Abstracts 8 th
conf. Agric. Dev. Res. Fac. Agric. Ain Shams
Univ. Cairo, Egypt. Annals Agric. Sci. Sept.
Issue. 207 pp.
4. Ahmed, A. Y. M. (2002). Morphological and
Biochemical Studies on some Mango Cultivars
growth in Aswan Governorate. M.Sc.Thesis, Fac.
Agric., Minia Univ., Egypt, 182pp.
5. Azzouz, S. (1961). Physiological and
Histological Studies on the Alternate Bearing in
some Mango Varieties. Ph.D. Thesis, Fac.
Agric., Cairo Univ., Egypt, 219pp.
6. Bastawrous, M. B. (1977). Changes in Phenolic
Content in Relation Growth, Flowering and
Malformation of Mangoes. M.Sc Thesis, Fac.
Agric., Cairo Univ., Egypt, 90pp.

http://www.sciencepub.net/life

11.

12.

13.

14.

15.

16.

104

Chah, N. K. (1964). Studies on fruit drop in
mango, fruit set, its relation and factors affecting
it. Indian J. Hort., (21):172- 185.
Dahshan, D. I. M. (1971). Studies Concerning
Growth and Fruiting in some Mango Varieties.
M.Sc. Thesis, Fac. Agric., Ain Shams Univ.,
Egypt, 171pp.
Devilliers, E. A. (1998). The cultivation of
mango. Institute of Tropical and sub Tropical
Fruits. 28- 30 pp.
Desai, A. G.; Limaye, V. P. and Gunjate, R. T.
(1986). Floral biology of Alphonso, Goamankur
and Kesar varieties of mango Journal of
Maharashtra, Agric., Univ., 10(2):193-195.[C.F.
Hort. Abst. 56: 3815].
El-Azzouni, M. M.; Selim, H. H. A. and Azzouz,
S. (1965). 1- Causes of alternate bearing in
mango. II- Treatment to regulate fruit bearing
in mango. The Egyptian Society of Horticulture
in fifty years 1915-1965, The Golden
Anniversary.
El-Kady, M. I. E. (1973). Physiological Studies
on Flowering and Fruit Set in some Mango
Varieties Especially in Taimour. M.Sc.Thesis,
Fac. Agric., Cairo Univ., Egypt, 149 pp.
El-Masry, S. M. (2001). Selection of some
Mango Seedlings Grown in Assiut. Ph.D. Thesis,
Fac. Agric., Assiut Univ., Egypt, 195pp.
Fernandez - Escobar, R.; Gomez – valledor, G.;
and Rolla, L. (1983). Influence of pistils extract
and temperature on in vitro pollen germination
and pollen tube growth of olive cultivars. J. Hort.
Sci., 58 (2):219 - 227.
Hassan, S. A. (1970). Studies of Growth Cycles
Flowering, Fruit Setting and Fruit Drop of
Mango. M.Sc. Thesis, Fac. Agric.,Cairo Univ.,
Egypt, 99pp.
Hoda, M. N.; Singh, S. and Singh, J. (2003).
Evaluation of ecological groups of mango
(Mangifera indica L.) cultivars for flowering

lifesciencej@gmail.com

Life Science Journal, Volume 8, Issue 1, 2011

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

http://www.lifesciencesite.com

under Bihar conditions. India J. Agric. Sci., 73
(2):101-105.
Hussein, M. A.; Mahmoud, H. M.; Ahmed, A. K.
I. and A. T. Abo El-Ez (1989). Comparative
studies on sex distribuation of some mango
varieties (Mangifera indica L.) under Assiut
conditions. Assiut J. Agric. Sci., Egypt,
20(4):79-82.
Kalyanasundram, P. (1978). Studies on floral
biology in mango (Mangifera indica L.).
AUARA 6:38-48. [C.F. Hort. Abst. 48 (9):
8669].
Litz, R. E. (1997). The Mango, Botany,
Production and Uses.1st Ed. CAB International.
New. York. 587 pp
Ragab, M. A.; Ahmed, F. F. and Mohamed, H.
H. (2002). Evaluation of some mango cultivars
grown under Aswan conditions. Minia I st Conf.
For Agric. Environ .Sci. Minia, Egypt, 25(3):
463-480.
Rao, M. M. and Bhandary, K. R. (1976). Sex
ratio and mean percentage of hermaphrodite
flowers in certain mango varieties. Current
Research, 4(11):195-196. [C.F. Hort. Abst.46
(9): 8804].
Salem, (1993). A comparative study on some
mango cultivars in sandy soil. Zagazig J. Agric.
Res. Egypt, 20 (3):1115-1126.
Sharma, H. C.; and Pajpai, P. N. (1969). Studies
on floral biology of papaya. Indian J. Sci. 3:2832.
Shawky, I. and Dahshan, D. I. (1982). Evaluation
of some Balady mango varieties at Ismailia
governorate. Annals Agric., Sci., Egypt, 27(12):189-211.
Shawky, I.; Zidan, Z. and Dahshan, D. I. (1977).
Sex distribution, fruit set and fruiting of Zebda
mango inflorescence. Annals Agric. Sci., Egypt,
20:159-166.
Singh, S. N. (1964). Sex, pollination and post
fertilization problems in mango. Worlds Crops,
16(4):24-26. [C.F. Hort. Abst. 35: 4598].
Singh, L. B. (1960). The mango, Botany
Cultivation and Utilization. 1st Ed. Interscience
Publishers, INC. New York, 458 pp.
Singh, S. N. (1961). Studies on the morphology,
viability and preservation of pollen grains of
mango
(Mangifera
indic L.). Horticultural
Advance, 5: 121- 144.
Singh, R. N. (1954). The sex ratio and fruit set in
three varieties of mango. Science, 119: 389-390.
[C. F. Hort. Abst. 24: 3173].
Sukhvibul, N.; Hetherington, S. E.; Whiley, A.
W.; Smith, M. K. and Vithanage, V. (2000).
Effect of temperature on pollen germination,

http://www.sciencepub.net/life

pollen tube growth and seed development in
mango. Acta Hort., 509: 609 - 616.
31. Sweidan A. M.; Khattab, M. M.; Haseeb, G. M.
and El Kheshin,
M.A. (2007). Evaluation of
some mango cultivars under desert conditions at
Wadi El-Faregh region. Egypt. J. Appl. Sci., 2
(8A): 149-160.
32. Steel, R. G. and Torrie, J. H. (1980). Principles
and Procedures of Statistics. Mc Grow Hill Book
Company, 633pp.
33. Tawfik, E. S. B. (2003). Evaluation of Some
Export Mango Cultivars Grown in Egypt. Ph.D.
Thesis, Fac. Agric., Assiut Univ., Egypt, 187pp.

11/26/2010

105

lifesciencej@gmail.com

