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ABSTRACT

Some physical and chemical fruit characteristics of Siwa Date Palm
cultivars grown in Siwa Oasis, Matroh Governorate, Egypt were studied
during the 1996 and 1997 seasons. According to fruit moisture percent,
the 7 tested cultivars were classified into 3 groups i.e., (1) Dry: Ghazal,
Ghorm Ghazal and Ferehy, (2) Semi dry: Kakwengeb, Siwy and
Oshikagbil and (3) Soft: Tagtagt. The results indicated clearly that

. different cultivars varied significantly among themselves in both
physical properties (Fruit and Flesh weight, .Flesh weight %, Fruit
diameter, Fruit length and Flesh thickness) and chemical properties
(Moisture %, T.S.S. %, Reducing sugar %, Non reducing sugar % and
Total sugar %). The relative evaluation for fruit quality showed that
Ghazal cultivar gained maximum accumulation units of quality (99.44
units) followed by Siwy cultivar (90.93 units), while Tagtagt had the
lowest units (78.78).

Key Words: Phoenix dectylifera, L.; Evaluation-Siwa, Date palm
cultivars.

INTRODUCTION

Siwa oasis lies in the western desert of Egypt. It is characterized
by its excellent cultivars of date palm and olive. These two crops
represent the main source of income to the farmers. Generally date palm
of the oasis are in three types according to its fruit moisture content, i.e.
dry, semi dry and soft (Selim et al., 1968). These cultivars are well
adapted to the local environmental conditions. Among these cultivars
there are two main famous and more frequent ones, i.e. Ferehy (dry) and
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Siwy (Semi dry). The others can be considered as local varieties which
are consumed at the level of local community (although some of them
have excellent fruit characteristics) they are found in very low frequency,
and their production are not enough for external market,

The aim of the present study is to evaluate the physical and
chemical fruit properties of seven domesticated varieties of S.iwaOasis
in order to rank them according to their quality.

MATERIALS AND METHODS

The present investigation was conducted to evaluate physical and
chemical fruit properties of seven local date palm cultivar grown in Siwa
Oasis during two successive seasons Le., 1996 and 1997. These cultivars
are classified and nominated according to their moisture content into.
three groups as follows:

Drv: Ferehy, Ghazal, and Ghorm Ghazal.

Semi dry: Siwy, Oshikagbil and Kakwengeb.

Soft: Tagtagt.

The study was carried out as follows: For each cultivar five trees
from the same age and vigor in the same area were chosen as a source of
fruit samples. Fifty ftuits in complete mature stage harvest stage and the
time of harvest? were collected from all bunches per each tree. The

. evaluated characteristics for every ftuit are: Physical properties, Le.,
Fruit weight, Flesh weight, Flesh weight %, Fruit length, Fruit diameter
and Flesh thickness. Chemical properties, Le.,Moisture %, Total Soluble
Solids, Reducing Sugars %, Non reducing Sugars %, and Total Sugars
%. All procedures of evaluation were carried out according to the
methods described in the A.O.A.C. 1975. The disign of the experiment?
Data were statistically analyzed and the significant differences between
means of cultivars were tested using L.S.D. (Steel and Torrie, 1960).
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The final relative evaluation of the quality of every tested cultivar
was calculated on the basis of 100 units which were divided up among
the various fruit properties according to Hussein et al. (1982) and
Moustafa et al. (1986) with simple modification as follows: 30 units for
both fruit weight and total sugars percentage, and 20 units for each of
flesh weight percentage and T.S.S. 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 equal
to their qualities as a percentage from the best cultivar.

RESULTS AND DISCUSSIONS

The morphology of fruit, Flesh and seed for each evaluated Siwa
cultivar are shown in Figure 1.
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Figure (1): Fruit morphology of different Siwa date palm cultivars.

1. Ferehy 2. Ghazal 3. Ghorm Ghazal 4. Kakwengeb

5. Siwy 6.0shikagbil 7. Tagtagt.

Data for all tested characteristics were expressed as average of the
two seasons.

Tested characters

A. Physical properties:

l.:Fruit weight and Flesh weight (gm):

Figure 2, clearly indicated that Ghazal had the heaviest fruit
weight in grams (11.7) among the tested cultivars. Other cultivars were
ranked as:follows: Siwy (11.0), Kakwengeb (10.9), Ghorm Ghazal (10.8)
and Tagtagt (10.5). There was insignificant differences among their
means. They were followed by Oshikagbil (8.0) in which it significantly
differed from them. The significantly lightest one was Ferehy (6.4). The
same trend were foundfor fleshweightcharacteras shownin Figure 3. .

Hussein and Hussein (1983), Hussein et al. (1976), Selime et al. (1968)
studied the same character in different Egyptian date cultivars from
different, localities. They found that there were significant differences
between fruit means within and between varieties.

2. Flesh weight percent:

The relation between flesh weight and seed weight can be
expressed as flesh weight % (Figure 4).

Oshikakbil had the highest significant value (89), while Ferehy
exhibited the lowest estimate (83%). The other intermediate values of
ranked fruit means showed significant differences between most of them
i.e., Kakwengeb, Ghazal, Tagtagt, Siwy and Ghorm Ghazal. These
results are in agreement with this obtained by Selim et al. (1968). The
same characteristic was studied by AI-Bekr (1972), and Khalifa (1973)
on various date cultivars.
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3. Fruit length (cm):

As shown before in ftuit weight estimates (Figure 2), Ghazal had
the tallest fruit (4.14 cm) while Ferehy exhibited shortest value (8.45)
(Figure 5). Insignificant difference was found between Kakwengeb and
Ghorm Ghazal. The same result was obtained in the comparison between
Oshikagbil and Tagtagt. Siwy cultivar decreased significantly in its mean
when compared with the other mentioned values. Nour et al. (1986)
studied fruit length on some dry dates in upper Egypt. They found that
cultivars of this locality ranged from 3.9 to 5.4 cm. Hussein and Hussein
(1983) studied Sakkoty variety from upper Egypt. They found that the
fruit length ranged from 2.8 to 2.9 cm.
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Figure (2): Fruit weight in gm for different Siwa date
palm cultivars,.
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Figure (3): Flesh weight In gm for different Siwa date
palm cultivars.
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4. Fruit diameter (cm):

Tagtagt as a soft cultivar, exhibited the highest value (2.9) of fruit
diameter (Figure 6). Other cultivars showed almost insignificant
differences between their fruit means. Ferehy and Oshikagbil had the
same lowest value (2.14). Nour et al. (1986), Hussein and Hussein
(1983) and Selim et al. (1968) studied the same character in different
cultivars.

5. Flesh thickness (cm):

Figure 7 indicated that Tagtagt showed the highest value (0.69)
followed by Ghazal (0.54), and Kakwengeb (0.52) which there is no
significant difference between them. The followed three cultivars, i.e.,
Siwy, Ghorm Ghazal and Ferehy were almost in equal mean values. The
lowest significant value was for Oshikagbil cultivar (0.39). Selim et al.
'(1968) found the same trend in Siwa cultivars.

B. Chemical properties:

. 1. Moisture percent:

Moisture percent can be considered as the main factor to classify
different cultivars according to their characteristics as dry (less than
20%), Semi dry (20-30%) and Soft (more than 30%) (Selim et al. 1968).

According to the above classification Figure 8 clearly
demonstrated that Siwa cultivar can be classified into three types
according their moisture content, i.e. soft: Tagtagt (35.6%), Semidry:
Siwy (23.3%), Kakwengeb (22.1%) and Oshikagbil (22.1%) and dry:
Ghazal (17.6%), Ghorm Ghazal (15%) and Ferehy (11.8).

2. Total Soluble Solids Percent (T.S.S. %):

The total soluble solids % has negative significant correlation with
moisture % in date fruits. Figure 9 clearly agreed such observation.
Tagtagt cultivar which has the highest moisture % exhibited the lower
value of T.S.S. (42.5). Ghazal and Ferehy which considered as dry
cultivars had the highest values of T.S.S. [(65.0) and (63.0)
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respectively]. Such results are in agreement with Selim et al. (1968),
Nour et al. (1986), Hussein (1970) and Hussein and Hussein (1983).

3. Sugar Percent:

a. Reducing sugar percent:

Figure (10) exhibited that Oshikagbil had the highest significant
value of reducing sugar % (49.8), while Ghorm Ghazal (30.2) and
Kakwengeb (29.7) had the lowest values with insignificant difference
between them. The intermediate values of cultivars, i.e., Siwy, Tagtagt,
Ghorm Ghazal and Ferehy showed 39.7, 37.5, 35.4 and 32.4 percent
respectively.

b. Non reducing sugar percent:

Such character showed highly significant negative correlation with
moisture %. The highest values for non reducing sugars %, the lowest
value for moisture % and Vice versa.

Figure (11) demonstrated that the dry group, i.e., Ghazal, Ferehy
and Kakwengeb had the highest value of non reducing sugar (Sucrose),
i.e. 26.3,24.6 and 20.7% respectively. While the soft cultivar tagtagt had
the lowest value 2.7%. The Semi dry group i.e., Ghorm Ghazal, Siwy
and Oshikagbil had intermediate values as follows 20, 10.7 and 2.9%,
respectively. The differences between these semi dry means were highly
significant.

Total sugar percent:

As shown in the results of non reducing sugars %, total sugar
exhibited the same trend (Figure 12) but not drasticaliy declined in
ranked cultivar mean values. The dry cultivar, Ghazal showed the
highest significant value (61.8), while the lowest Total Sugar % was for
the soft one Tagtagt (40.2%) Other dry and semi dry cultivars were in
between the two extremes with insignificant difference between
themselves.
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Figure (10): Reducing sugars percent for different
Siwa date palm cultivars
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Many other studies were carried out on fruit sugar contents in date
palm cultivars. Selim et al. (1968) reported sugar percentage ranged
from 9.92 to 47.24% for reducing sugar, from 6.03 to 47.24 for non
reducing sugar and from 39.17% to 56.45% for total sugars. Hussein
(1972) reported reducing, non reducing and total sugars of fruit ranged
between 14.3 to 32.3%,44.2 to 46.03% and 72.4 to 79.6% respectively

. . in dry dates. Cooks and Furr (1953) reported that soft date cultivars
combined little amount of sucrose (non reducing sugar). Hussein (1972)
reported that fruits of soft date cultivars contained little or no sucrose,
while those of dry cultivars contained a relatively high proportion of
sucrose to reducing sugar.

Relative evaluation for fruit quality:

Relative evaluation of the Siwa date palm cultivars are
summarized in Table (1). The Ghazal cultivar as the dry date palm had
gained maximum fruit weight, T.S.S. and total sugars, while its order
was the second for flesh weight percentage. So such cultivar ranked the
first in the general evaluation for fruit quality. As it attained the
maximum accumulation units (99.44 units) as compared to the other
cultivars.

Siwy cultivar stood second in the general evaluation but it
overcome the other semi dry ones, it attained 90.93 units. The score for
Tagtagt cultivar as the soft date palm (78.78 units) was the lowest in the
general evaluation. So, the Siwa cultivars tested could be ranked

.pertaining to the general evaluation as: Ghazal, Siwy, Ghorm Ghazal,
Kakwingeb, Oshikagbil, Ferehy and Tagtagt.

Unfortunately in spite of the Ghazal variety gained the first degree
of quality, its frequency in the Oasis is very limited. This is due to the
ordinary method of vegetative reproduction for it is not available
because it produces very limited offshoots for propagation. So other
methods of propagation must be applied for such variety specially micro
propagation by using tissue culture techniques.
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Table (1): The evaluation units of the Siwa date palm cultivars.

. Means of two seasons.
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Index Units specified Ferehy Ghazal Ghorm Ghazal Siwy Oshikagbil Kakwingeb Tagtagt

Fruit weight (gm) 30 16.52 30.00 27.58 28.33 22.29 28.09 26.93

Flesh weight (0t'o) 20 18.67 19.44 19.09 19.13 20.00 19.78 19.29

T.S.S. (%) 20 19.38 2000 18.36 18.57 18.15 16.51 13.08

Total Sugar % 30 27.59 30.00 24.39 24.36 25.35 24.62 19.48
General evaluation
of cultivars 100 82.16 99.44 89.42 90.39 85.79 88.64 78.78
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Table (1): Fruit characteristics of Siwa date palm cultivars for 1996 and 1997 seasons.

600

I. --

Ferihy Ghazal Ghorm Ghazal Katwengeb Swig Oshikagbil Tagtagt L.S.D.

1996 1997 1996 1997 1996 1997 1996 1997 1996 1997 1996 1997 1996 1997 1996 1997
Fruit weight (g) 6.43 6.45 11.71 11.68 10.78 10.72 10.96 10.92 11.02 11.07 8.82 8.79 10.48 10.52 0.15 0.13

Flesh weit % 82.92 83.26 86.54 86.59 85.07 84.85 88.04 88.03 85.15 85.27 89.19 88.82 85.75 85.90 0.52 0.83

Flesh thickness (cm) 3.45 3.45 4.12 4.12 3.94 3.93 3.97 3.97 3.57 3.58 3.37 3.71 3.71 3.70 0.13 0.12

Fruit length (cm) 2.13 2.16 2.32 2.33 2.28 2.25 2.34 2.36 2.33 2.31 2.13 2.15 2.78 2.75 0.05 0.07

Fruit diameter (cm) 0.43 0.43 0.54 0.54 0.46 0.46 0.53 0.52 0.47 0.45 0.39 0.38 0.59 0.58 0.02 0.04

Moisture % 12.0 11.67 18.0 17.17 15.0 15.0 22.17 22.0 23.17 23.43 22.17 22.0 35.50 34.70 1.15 1.43

Fruit diameter (cm) 63.33 62.67 66.0 64.0 60.0 59.33 54.0 53.33 60.67 60.0 58.67 59.33 43.33 41.67 3.64 3.12

T.S.S.% 32.33 32.12 35.67 35.37 29.67 30.67 29.33 30.00 39.50 39.83 49.92 49.50 37.0 38.0 1.69 1.47

Reucing sugars % 25.33 23.9 25.83 26.80 20.10 20.13 21.33 20.27 10.10 11.03 3.70 2.17 3.53 1.80 1.86 2.69

Total sugars % 57.67 56.07 61.50 62.17 49.77 50.80 50.67 50.27 49.60 50.87 53.60 51.93 40.52 39.80 1.28 2.27
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