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Abstract: This investigation was carried out during two successive seasons of 2014 and 2015 on three
Cavendish-type banana cultivars “Williams, Grand-Naine and Basrai”; all grown in new reclaimed sandy soil
under drip irrigation system at private orchard located in El-Esawia Sharq district, Sohag Governorate, Egypt
to evaluate their growth and production under Upper Egypt conditions. Results revealed that, Williams plants
gave the highest values for growth characters such as height and circumference of pseudostem, leaf length,
leaf width and number of green leaves at bunch shooting followed by Grand-Naine then Basrai plants.
‘Williams’ plants had shorter periods of cropping cycle and shorter periods from flowering to harvest than
“Grand-Naine” and “Basrai” plants in both seasons. Williams plants emerged their bunches earlier than “Grand-
Naine” plants of about (8-9 days) and “Basrai” plants by about (30-31 days) in both seasons. Williams plants
gave significantly larger weight of bunches with more number of hands and fingers per bunch and bigger
fingers than “Grand-Naine” and “Basrai” plants in both seasons. Bunch weight per plant was (31.25 and 35.20
kg) for Williams, (28.38 and 30.18 kg) for Grand-Naine and (22.20 and 23.81 kg) for Basrai in the first and second
ratoons, respectively. “Grand-Naine” fruits, recorded significantly higher pulp percentage (71.19 and 69.86 %)
in the first and second ratoons, respectively. While, Basrai fruits had the lowest significant values of pulp
percentages (63.03 and 62.09 %) and Williams fruits were intermediate (68.21 and 67.81 %) in both seasons,
respectively. Regarding to ripe fruits chemical characters, Williams fruits scored the highest significant values
(20.58 and 21.70 %) of total sugar percentage in fruits while, the lowest significant values (18.60 and 17.80 %)
were scored in Basrai fruits in both seasons, respectively. Moreover, Williams fruits recorded the highest
significant values (2.97 and 2.95 %) of starch percentage in fruits while, the lowest significant values (2.53 and
2.58 %) were scored in Basrai fruits in both seasons, respectively. However, no significant differences were
detected between these three cultivars in total acidity percentage. Finally, Williams followed by Grand-Naine
plants showed higher yield and good of fruit quality in newly reclaimed sandy soil under the conditions of
Sohag governorate. In spite of that, our local cultivars and varieties like “Basrai” and “Hindi” should be
enrolled into in-vitro propagation techniques and breeding programs through inducing mutations in trying to
introduce newly accessions with higher yield and fruit quality.
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INTRODUCTION important fruit crops due its great economic importance as

Bananas are grown and cultivated in many countries the year; so, its production occupies an important share
in tropical and subtropical regions and considered one of in the total production of fruits in Egypt. The total
the most important cash crops in the world. It is an cultivated  area  of  banana  in Egypt was about 60,569.132

well as nutritional value and high availability throughout
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feddans in 2013 (one feddan= 0.42ha) and produced about Vegetative Characteristics: Vegetative characteristics
1,144,717 tons [1]. Hindi  is  the  typical  Dwarf  Cavendish were recorded at bunch shooting included height and
and it is the most widespread banana cultivar since a long circumference of Pseudostem (cm), number of green
time in Egypt, at least for much more than one century. leaves per plant, length and width of leaf (cm).
During the 20  century, ‘Hindi’ has been progressively,th

but not completely replaced by ‘Williams’ and ‘Grand- The Assuming Time of Cropping Cycle and the Period to
Naine’ in northern Egypt (especially the Delta region). Bunch Harvest: Periods to bunch shooting and from
The latter two cultivars were introduced to Egypt, flowering to harvest (in days) for each banana cultivar
respectively in 1980 and 1982. They rapidly spread were registered.
through the country because of their excellent
performance, the large bunch with longer fingers, excellent Bunch Characteristics: The following bunch characters
taste and high tolerance to transportation. ‘Hindi’ still were recorded at harvest: Number of hands/bunch,
represents about 70% of the total banana cultivation in number of fingers/hand and bunch weight (kg), of each
Egypt and remains most popular in the south (along the cultivar was counted and recorded.
Nile valley and on islands) because of its better resistance
to cold nights [2]. ‘Williams’ and ‘Grande-Naine’ are Fruit Characteristics
planted on a wide scale because they showed better Physical Properties: Included the following
adaptation with high yield and good eating quality; so, it measurements: diameter and length of fingers (cm), Finger
could recommended to be cultivated in newly reclaimed weight (g) and Peel and Pulp weight percentages of each
sandy soil [3]. cultivar were determined.

The aim of this study was to evaluate growth and
production of Williams and Grand-Naine cultivars in Chemical Properties: Total sugar percentage, Starch and
comparison with the local and/or traditional banana Acidity percentages were determined in the pulp of rip
cultivar “Basrai”. All grown in new reclaimed sandy soil fruit according to the official methods of analysis [5].
under drip irrigation system at private orchard located in
El-Esawia Sharq district, Sohag Governorate, Upper Statistical Analysis: Experiments were designed in a
Egypt. randomized complete block design. Duncan's multiple

MATERIALS AND METHODS for means comparisons according to Gomez and Gomez

This investigation was carried out in a new reclaimed
land located in EL-Esawia sharq district, Sohag RESULTS AND DISCUSSION
governorate during two successive seasons (2013/2014
first ratoon and 2014/2015 second ratoon) on private Data presented in Table 1 shows the vegetative
banana orchard under drip irrigation system. The sucker growth characters of the three cultivars under study in
plants of the three cultivars; Williams, Grand-Naine and two-seasons. Significant differences were observed
Basrai under investigation (free from any pathological and between such three banana cultivars in this respect and
physiological disorders) were planted at a distance of 3.5 it is obvious that “Williams” plants recorded the highest
x 3.5 m in March 2012. Three offshoots were selected for values in such growth aspects than “Grand-Naine” and
each mat in July of each year from suckers emerging in “Basrai” plants in both seasons. The values of
May to study the behavior of vegetative growth and fruit pseudostem height and circumference (in cm) were
characters. The drip irrigation system with two lines per (303.50, 90.85), (296.00, 89.09) and (263.00, 88.58) for
each row was used and the fertigation program for the Williams, Grand-Naine and Basrai plants, respectively in
banana plants in sandy soil was 600 g N + 100 g P O + the first ratoon and (314.00, 90.93), (300.50, 89.69) and2 5

1000 g K O/plant/year divided into 240 unequal doses (274.00, 84.97) for Williams, Grand-Naine and Basrai2

around the year (20 doses/month) according to Ibrahim plants, respectively in the second ratoon. Regarding to
and Mayaz [4]. All plants received the recommended the average number of green leaves at bunch shooting
horticultural practices and procedures according to the stage and the leaf length and leaf  width,  they  were
Egyptian  Ministry   of  Agriculture  recommendations. greater in ‘Williams’ cultivar than ‘Grand-Naine’ and
The following parameters were studied: ‘Basrai’  plants.  Similar  results  were  obtained  by  many

range test at 5% level of significance (p=0.05) was used

[6].
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Table 1: Vegetative characteristics of Williams, Grand-Naine and Basrai banana cvs. [2013/2014 (first ratoon) and 2014/2015 (second ratoon)].

Pseudostem Pseudostem No. of green leaves Leaf Leaf
Cultivars height (cm) circumference (cm) at bunch shooting length  (cm) width (cm)

---------------------------------------------------------------------First ratoon (2013/2014)----------------------------------------------------------------
Williams 303.50a 90.85a 15.50a 254.70a 93.82a
Grand-Naine 296.00b 89.09b 14.50ab 242.10b 90.83b
Basrai 263.00c 88.58b 13.50b 240.60b 80.85c

---------------------------------------------------------------------Second ratoon (2014/2015)-------------------------------------------------------------
Williams 314.00a 90.93a 16.50a 254.20a 95.08a
Grand-Naine 300.50b 89.69a 13.50b 245.80b 91.29b
Basrai 274.00c 84.97b 13.50b 243.70b 82.25c

Means with the same letter in each column are statistically insignificant at 5 % level of Duncan's multiple range tests.

Table 2: The assuming time (in days) of vegetative cycle (to bunch shooting) and from flowering to harvest of Williams, Grand-Naine and Basrai banana cvs
during 2013/2014 and 2014/2015 seasons

Cultivars Assuming time of cropping cycle (days) Assuming time from flowering to harvest (days) 

-----------------------------------------------------First ratoon (2013/2014)---------------------------------------------------------------
Williams 422.0c 118.0c
Grand-Naine 431.5b 121.5b
Basrai 452.5a 128.0a

-----------------------------------------------------Second ratoon (2014/2015)-------------------------------------------------------------
Williams 417.0c 121.0c
Grand-Naine 425.0b 124.0b
Basrai 448.0a 132.5a

Means with the same letter in each column are statistically insignificant at 5 % level of Duncan's multiple range tests.

Table 3: Bunch characteristics of Williams, Grand-Naine and Basrai banana cvs. during 2013/2014 and 2014/2015 seasons

Cultivars Bunch weight (kg) Av. no. of hands/bunch Av. no. of fingers/ hand

------------------------------------------------------First ratoon (2013/2014)-----------------------------------------------------------------
Williams 31.25a 13.25a 20.25a
Grand-Naine 28.38b 12.50ab 19.75ab
Basrai 22.20c 11.25b 19.00b

-----------------------------------------------------Second ratoon (2014/2015)---------------------------------------------------------------
Williams 35.20a 13.75a 21.50a
Grand-Naine 30.18b 12.75b 20.25b
Basrai 23.81c 11.50c 19.25c

Means with the same letter in each column are statistically insignificant at 5 % level of Duncan's multiple range tests.

investigators, Ibrahim et al. [3], Mostafa [7], Saad [8], Data presented in Table 3 showed the bunch
Ahmed et al. [9], Ibrahim [10], Abd-Allah et al. [11] and characteristics: its weight, average number of hands per
Tourky et al. [12]. bunch and average number of fingers per hand. It is clear

Concerning the assuming time for cropping cycle and that, Williams plants gave significantly larger weight of
from flowering to harvest, data presented in Table 2 bunches with more number of hands and fingers per
revealed that ‘Williams’ plants had shorter periods of bunch than “Grand-Naine” and “Basrai” plants in both
cropping cycle and shorter periods from flowering to seasons. Besides, the average weights of fingers were
harvest than “Grand-Naine” and “Basrai” plants in both greater in Williams than other two cultivars. Bunch weight
seasons. Williams plants emerged their bunches earlier per plant was (31.25 and 35.20 kg) for Williams, (28.38 and
than “Grand-Naine” plants of about (8-9 days) and 30.18 kg) for Grand-Naine and (22.20 and 23.81 kg) for
“Basrai” plants by about (30-31 days) in both seasons. Basrai in the first and second ratoons,  respectively.
These results are in agreement with those obtained by These results are in harmony with  the  findings of
Ibrahim et al. [3], Ahmed et al. [9], Abd-Allah et al. [11] Ibrahim et al. [3], Ahmed et al. [9], Abd-Allah et al. [11]
and Abd El-Kader et al. [13], who stated that, different and Abd El-Kader et al. [13], who cleared that, different
banana cultivars differed in their cropping cycle periods. banana  cultivars greatly differed in bunch weight, number
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Table 4: Fruit physical and chemical characteristics of Williams, Grand-Naine and Basrai banana cvs. during 2013/2014 and 2014/2015 seasons.

Fruit physical Characters Fruit chemical Characters
--------------------------------------------------------------------------------------------------------------------- ------------------------------------------------
Finger Finger Finger Pulp Peel Total

Cultivars length (cm) diameter (cm) weight (g) weight (g) weight (g) Pulp % sugar % Starch % Acidity %

---------------------------------------------------------------------------First ratoon (2013/2014)-------------------------------------------------------------------
Williams 22.46a 3.75a 107.60a 73.40a 34.20a 68.21b 20.58a 2.97a 0.332a
Grand-Naine 21.00b 3.40a 104.50b 73.35a 31.15b 71.19a 19.58b 2.87b 0.357a
Basrai 18.26c 3.55a 92.65c 58.40b 34.25a 63.03c 18.60c 2.53c 0.367a

---------------------------------------------------------------------------Second ratoon (2014/2015)----------------------------------------------------------------
Williams 23.10a 3.85a 109.30a 74.12a 35.18b 67.81b 21.70a 2.95a 0.352a
Grand-Naine 21.40b 3.45c 106.20b 74.20a 32.00c 69.86a 19.27b 2.88b 0.355a
Basrai 18.60c 3.57b 95.50c 59.30b 36.20a 62.09c 17.80c 2.58c 0.367a

Means with the same letter in each column are statistically insignificant at 5 % level of Duncan's multiple range tests.

of hands and fingers per bunch. Moreover, the increasing newly reclaimed sandy soils in Upper Egypt. In spite of
in bunch weight was accomplished by the increment of that, our local cultivars and varieties like “Basrai” and
both number of hands and fingers per bunch and with “Hindi” should take a lot of attention because they are
increasing weight of the finger itself. more adapted to our local conditions and more resistant

With regard to ripe fruits physical characteristics, to biotic and abiotic stresses. These local varieties needed
data in Table 4 cleared that, “Williams” plants gave to be enrolled into in-vitro propagation techniques and
significantly longest fingers with bigger diameter and breeding programs through inducing mutations in trying
larger weight than other two cultivars. “Grand-Naine” to introduce newly accessions with higher yield and good
fruits, recorded significantly higher pulp percentage (71.19 fruit quality. 
and 69.86 %) in the first and second ratoons, respectively.
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