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Behaviour Studies of Zaghloul Date Palm Cultivar under Aswan environment

S.S. Soliman

Horticultural Crops Technology Department, National Research Center, Cairo, Egypt.

Abstract: This study amid to evaluate physical, chemical fruit characteristics and fruit anatomy of Zaghloul date
palm grown at Kom-Ombo-Aswan Governorate and El-Kanater, Kalubia Governorate. The data reveal that,
Zaghloul cultivar grown at El-Kanater gave the highest bunch weight and total yield which compared with
those grown at Kom-Ombo in the second season. Zaghloul date palm grown at Kom-Ombo gave the lowest fruit
weight, size and flesh weight, but gave the largest fruit diameter as compared with the Zaghloul grown at El
Kanater in both season. Fruit moisture content percentages was significantly lowest in fruit from Kom-Ombo
in second season and gave the highest total soluble solids percentage with gave the lowest percentage of total
acidity as compared with the fruit from El-Kanater in the two seasons. Zaghloul grown at Kom-Ombo gave the
highest total and reducing sugars percentage in both seasons. Non-reducing sugars percentage, crude fiber
and tannins content were not significantly affected under the two locations in both seasons, while
anthocyanine gave the highest in fruit from El-Kanater region especially in the first season. Fruit from Zaghloul
cultivar grown at Kom-Ombo gave the largest average exocarp, mesocarp, endosperm and embryo cell diameter,
while fruit from Zaghloul cultivar grown at El-Kanater gave the largest average exocarp, mesocarp, endosperm
and embryo cell length in the both seasons. It could be generally concluded that Zaghloul cultivar produced
early yield and gave fruit with better physical and chemical characteristics and fruit anatomy under Aswan
conditions.
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INTRODUCTION this study is to evaluate the physical and chemical

Date palm (phoenix dactylifera L.) is widely El-Kanater conditions.
distributed in different districts of the world. In Egypt,
date palms are distributed in Nile valley, Oases and desert MATERIALS AND METHODS
districts. Date palm cultivars are of three main types
according to its fruit moisture content, i.e. soft, semi-dry This study was carried out during two successive
and dry cultivars Selim et al. . Considered the genus seasons 2004 and 2005 at Kom-Ombo, Aswan[1]

"phoenix" is the most important genus of family Governorate and El-Kanater-El-Khairia-Kalubia
"palmaceae". It is considered horticulture crops that used Governorate. Zaghloul date palm cultivars were used in
as foods for humans people through history life in arid, this trial. Female palms were selected similar in growth,
tropical and subtropical climatic zone in the world. vigor, height, age (12 years old) and moderate pruning

In fact, date palm which is an irreplaceable tree in (10:1 leaf/bunch ratio, Hussein et al., . Normal cultural
irrgable desert lands, could grow under unfavorable practices were carried out as usual used for date palms.
conditions where many of other fruit species may not
grow, provides protection to under-crop from heat, wind Experimental design: Nine female palm trees grown in
and even cold weather and plays a big role to stop Kom-Ombo were used. Similarly, nine date palm of
desertification and to give life to desert areas. Zaghloul Zaghloul cultivas grown in El-Kanater were used as the
date palm cultivars is one of the most important soft dates standard for comparison. Ten bunches were left on each
in Egypt. Several investigators have evaluated some date experimental palm. Date of pollination was recorded in
palm   varieties,   Hussein   et   al ,  Mousa ,  Moustafa order to facilitate fruit age calculation (Table 1).[2]   [3]

et al , Nour et al , Sourial et al , Godara et al , Nail ,[4]    [5]    [6]    [7]  [8]

El-Gamdi ,  Metwaly ,  Hussein  et  al , Soliman , Statistical analysis: The obtained data was subjected to[9]     [10]       [11]  [12]

Rizk et al  and El-Agamy et al . The main objective of analysis of variance. Treatment means were compared [13]    [14]

properties of Zaghloul date palm grown under Aswan and

[15]
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Table 1: Fruit age (days). Time of pollination and harvesting of Zaghloul date palm grown at Kom-Ombo and El-Kanater region.
Index Season Female palms

------------------------------------------------------------------------------
Kom-Ombo El-Kanater

Date of pollination 2004 Feb. 10 Apr. 3
2005 Feb. 15 Apr. 5

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Date of harvesting 2004 Aug. 4 Sep. 20

2005 Aug. 6 Sep. 25
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fruit age 2004 177 171

2005 175 174

using the Duncan Multiple range test 5% level of 8- Reducing soluble sugars: it was determined in the
probability in both seasons of experimentation. The data methanolic extract according to Nelson and
were tabulated and statistically analysed according to the Somogy  and A.O.A.C. . The percentage was
randomized complete blocks design method Sandecor and calculated per dry weight.
Cochran . 9- Non-reducing sugars: It was determined by the[16]

The yield of fruits for this experiment was harvested difference between total and reducing sugars.
at the first week of August for Zaghloul grown at Kom-
Ombo in both seasons but in the second half and the last D- Histological studies (fruit anatomy): For the
week of September for Zaghloul grown at El-Kanater in histological studies, samples were picked at fruit age of 7,
the first and second seasons respectively and the 35, 70 and 170 days in the first and second season for
following data were recorded: Zaghloul cultivar grown in Kom-Ombo and Zaghloul

A- Average yield and bunch weight was estimated in kg. contains three replicates eash of five fruits. The samples
B- Fruit physical characters: Samples of 100 fruits per were kept in vials. The ordinary paraffin method was
each palm, 10 fruits were taken randomly from each bunch followed for preparing the samples using the formaline
(replicate) to determine fruit weight, flesh weight, seed acetic alcohol fluid i.e. FAA (70%) as a killing and fixing
weight (g), seed/fruit %, fruit dimensions (length and agent, the normal butyl alcohol for dehydration and
diameter "cm"), fruit length/diameter ratio, fruit size (cm ). paraffin wax (56E - 58EC m.p.) for infiltration and3

C- Fruit chemical characters: sections of 10 micron were carried out by rotary

1- Moisture content: According to A.O.A.C. . safranine and light green technique according to the[17]

2- Total soluble solids: The percentage of TSS was schedule of Sharman  and mounted in Canada Balsam.
determined in the fruit juice using zice refractometer The obtained slides were microscopically examined and
A.O.A.C. . the following measurements were detected.[17]

3- Fruit acidity: fruit acidity was determined according
to A.O.A.C.  and the titrable acidity was calculated 1- Exocarp length and diameter.[17]

as citric acid Mawlood . 2- Mescocarp length and diameter.[18]

4- Crude fiber of the fruit: Crude fiber content was 3- Endocarp length and diameter were determined at 70
determined according to the procedure described by days of fruit age.
the A.O.A.C. . 4- Seed:[17]

5- Tannins content: Tannins content was determined  I. Endosperm cells dimensions were determined at 35
using Indigo carmine indicator after Winton and and 70 days.
Winton , titration was carried out using 0.1N II. Embryo length and diameter.[19]

potassium   Permanganate   solution.  Tannins  per
100  grams  fresh  weight  of  the  flesh  according to RESULTS AND DISCUSSIONS
the following equation: 1ml. oxalic acid (0.1N) =
0.00416 gm. 1- Yield per palm (Kg): Data presented in (Table 2) show

6- Anthocyanine: Acording to A.O.A.C. . the   average   yield   and   bunch  weight  of  Zaghloul[17]

7- Total soluble sugars: It was determined according to date palm.
Smith et al.  in the methanolic extract using the Significant difference was detected in yield during in[20]

phenol sulphuric acid method and the percentage
was calculated per dry weight.

[21]  [17]

cultivar grown in El-Kanater. The individual sample

embedding Johansen . Serial longitudinal and cross[22]

microtome. Staining of sections were stained using

[23]

the second season of study. Yet, Zaghloul date palm
cultivar grown at Kom-Ombo produced the lowest yield 
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Table 2: Fruit physical characteristics of Zaghloul grown at Kom-Ombo and El-Kanater during 2004 and 2005 seasons.
Location Yield Bunch Fruit Seed Pulp Seed/fruit Fruit size Fruit Fruit Fruit L/D

(Kg) weight (Kg) weight (g) weight (g) weight (g) (%) (cm ) length (cm) diameter (cm) ratio3

2004
Kom-Ombo 135.2 13.52 22.33 1.81 20.52 8.10 26.13 5.52 2.64 2.11a a b a b a b a a a

El-Kanater 140.7 14.07 27.01 1.93 25.08 7.15 29.64 5.66 2.51 2.26a a a a a b a a a a

2005
Kom-Ombo 131.7 13.17 24.38 2.03 22.35 8.28 28.14 5.59 2.53 2.22b b a a a a a a a a

El-Kanater 155.1 15.51 25.85 1.73 24.12 6.68 28.79 5.73 2.48 2.31a a a b a b a a a a

Table 3: Fruit chemical characteristics of Zaghloul grown at Kom-Ombo and El-Kanter during 2004 and 2005 seasons.
Location Moisture Total soluble Total acidity Sugars (g/100g DW) g/100 gDW Tannins Anthocyanine

content (%) Solids (T.S.S.) % (%) ------------------------------------------------------- Crude fiber content
Total Reducing Non-reducing (fresh weight basis)
sugar (%) sugar (%) sugar (%)

2004
Kom-Ombo 63.95 27.78  0.0367 59.38 11.78 47.60 1.70 0.515 0.142a a b a a a a a b

El-Kanater 66.25 22.67 0.0782  49.43 1.62 47.81 1.64 0.522 0.154a b a b b a a a a

2005
Kom-Ombo 64.04 31.87 0.0430 56.08 8.21 47.87 1.78 0.511 0.146b a b a a a a a a

El-Kanater 69.19 20.35  0.0918  52.66 3.16 49.50 1.83 0.513 0.150a b a a b a a a a

(131.7 Kg) as compared with the same cultivar grown at El- weight ranged between 1.88-2.39g for four soft date
Kanater (155.1 Kg). These results are agreement with cultivars. Hussein et al.  found that the seed weight
Soliman . ranged between 1.18-1.67g for five soft date cultivars.[12]

2- Bunch weight (Kg): The bunch weight gave a similar 2.89g for Samany date cultivar and Rizk et al.  found that
trend to the yield. Since Zaghloul cultivar grown at Kom- the seed weight ranged 1.36-1.48g for date palm cultivars
Ombo gave the bunch weight (13.17 Kg) compared to grown at El-Baharia Oasis.
(15.51 Kg) for those grown at El-Kanater.

In this respect, Nour et al.  Hussein et al.  and 3- Pulp weight (g): Concerning pulp weight, the results[5]   [11]

Soliman  reported that number and weight of bunch were indicated that there are significant differences in Zaghloul[12]

affected according to cvs. and district. cultivar grown in the two regions especially in the first
Fruit concerning the physical and chemical properties season. Zaghloul date palm grown in Kom-Ombo gave the

of   the   fruits  in  the  two  seasons  are  presented  in lowest pulp weight (20.52 & 22.35g) as compared with
table 2 and 3. grown in El-Kanater (25.08 & 24.12g) in the first and

(A) Physical Properties: agreement with the general trend reported by Soliman
1- Fruit weight (g): Zaghloul date palm cultivar grown at on Samany date cultivar.
El-Kanater had the maximum fruit weight of 27.01g. These
values were signficiant higher than those of Zaghloul 4- Seed weight/fruit weight percentage: The ratio
cultivar grown in Kom-Ombo, 22.33g in the first season.
No significant difference was obtained in fruit weight in
the second season. Zaghloul date palm grown at El-
Kanater gave the highest fruit weight (25.85g) than those
the Zaghloul date palm grown at Kom-Ombo (24.38g).

These results are in agreement with the general trend
reported by Kalifa , Sourial et al. , Hussein et al.  and[24]    [6]     [11]

Soliman .[12]

2- Seed weight (g): Regarding the seed weight, the results
indicated significant differences in Zaghloul cultivar
grown in the two regions specially in the second season.
Zaghloul date palm grown in Kom-Ombo gave the highest
seed weigth (2.03g) as compared with grown in El-Kanater
(1.73g). In this respect, Sourial et al.  found that the seed[6]

[11]

While Soliman  found that the seed weight ranged 2.30-[12]

[13]

second seasons, respectively. These results are in
[12]

between seed/fruit % was significant differences in both
seasons. Since Zaghloul date palm grown in Kom-Ombo
gave the highest seed/fruit % (8.10 & 9.28%) than those
Zaghloul date palm grown at El-Kanater (7.15 & 6.68%) in
the first and second seasons, respectively.

5- Fruit size (cm ): Data indicated was significant3

differences in fruit size of Zaghloul date palm from Kom-
Ombo and El-Kanater regions in the first season only.
Since, Zaghloul date palm grown in El-Kanater gave the
highest fruit size (29.64 cm ) as compared with the3

Zaghloul date palm grown in Kom-Ombo (26.13 cm ).3

These results are agreement with Soliman .[12]

6- Fruit length (cm): No significant difference was
obtained in fruit length in both seasons. Zaghloul date
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palm grown at El-Kanater gave the largest fruit length differences in Zaghloul cultivar grown in the two regions
(5.66 & 5.73 cm) than those the Zaghloul date palm grown especially in the second season. Zaghloul date palm
at Kom-Ombo (5.52 & 5.59 cm) in the first and second grown in Kom-Ombo gave the highest total sugar percent
seasons respectively. (59.38 & 56.08%) as compared with grown El-Kanater

These results are on the contrary with Soliman  who (49.43 & 52.66%) in the first and second seasons[12]

reported that the significant difference for fruit length in respectively. These results are in agreement with those
Samany cultivar grown in Kom-Ombo and El-Kanater found by Soliman  on Samany date cultivar.
regions especially in the second season.

7- Fruit diameter (cm): No significant difference was detected in reducing sugar percentage in two seasons.
obtained in fruit diameter in two seasons. Since Zaghloul Zaghloul dates grown in Kom-Ombo gave the highest
date palm grown in Kom-Ombo gave the largest fruit reducing sugar percentage (11.78 & 8.21%) than those the
diameter (2.64 & 2.53 cm) as compared with those grown Zaghloul date palm grown at El-Kanater (1.62 & 3.16%) in
at El-Kanater (2.51 & 2.48 cm) in the first and second the first and second seasons, respectively.
seasons, respectively. These results are on the contrary These results are in agreement with those found by
with Soliman  found that the significant differences in Soliman  on Samany date cultivar.[12]

fruit diameter of Samany date palm.

8- Fruit length per diameter ratio (L/D): Data shown that was obtained in non-reducing sugar percentage in both
the fruit length per diameter ratio produced similar trend seasons. Similar results were obtained by Soliman .
as shown from fruit length.

(B) Chemical properties: detected in crude fiber during both seasons. Yet, Zaghloul
1- Moisture content (%): Data indicated was significant date palm grown at Kom-Ombo gave the highest values
differences in moisture content percentage of Zaghloul (1.70 g/100g DW) as compared with grown at El-Kanater
date palm grown in Kom-Ombo and El-Kanater regions in (1.64 g/100g DW) in the first season. In the second
the second season only. Since, Zaghloul date palm grown season, Zaghloul date palm grown at Kom-Ombo gave the
in El-Kanater gave the highest moisture content percent lowest values (1.78 g/100g DW) as compared with grown
(69.19%) as compared with those grown at Kom-Ombo at El-Kanater (1.83g/100g DW). These results are in
(64.04%). The results are in line with Nour et al. , Husein agreement with Melegy  who found that the final crude[4]

et al.  and Soliman . fibers content had no remarkable trend in relation to[11]  [12]

2- Total soluble solids (TSS %): Significant differences fibers content of Samany fruits at harvest ranged between
were detected in total soluble solids percentage in both 1.25-1.31 g/100g DW.
seasons. Zaghloul dates grown at Kom-Ombo gave the
highest total soluble solids percentage (27.78 & 31.87%) 6- Tannins content: Data showed that there was no
than those the Zaghloul date palm grown at El-Kanater significant differences for tannins content in the two
(22.67 & 20.35%) in the first and second seasons, seasons. Since Zaghloul date palm grown in El-Kanater
respectively. gave the highest tannins content (0.522 & 0.513) than

These results are in agreement with those reported by those  the  Zaghloul  date  palm grown at Kom-Ombo
El-Ghamdi , Hussein et al.  and Soliman . (0.515 & 0.511) in he first and second seasons,[9]     [11]  [12]

3- Total acidity (%): Results indicated that the total Metwaly  found that the tannins content ranged
acidity percentage was significantly different in Zaghloul between 0.099-0.133.
date palm grown at Kom-Ombo and the same cultivar
grown at El-Kanater in two seasons. Zaghloul date palm 7- Anthocyanine: Data indicated was significant
grown at Kom-Ombo gave the lowest total acidity (0.0367 differences in anthocyanine of Zaghloul dates palm from
& 0.0430%) as compared with Zaghloul date palm grown Kom-Ombo and El-Kanater in the first season only. Since,
at El-Kanater (0.0782 & 0.0918%) in the first and second Zaghloul date palm grown at El-Kanater revealed higher
seasons, respectively. Similar results were obtained by of anthocyanine (0.154) as compared with Zaghloul date
Sourial et al  and Soliman . palm grown at Kom-Ombo (0.142).[6]  [12]

4- Sugar contents: (C) Histological studies: Data concerning the histological
4.1. Total sugars (%): Concerning total sugars (anatomy) of the fruits in the two seasons are presented
percentage, the results indicated that there are significant in table 4 and 5 and figures 1,2,3 and 4.

[12]

4.2. Reducing sugars (%): Significant differences were

[12]

4.3. Non-reducing sugars (%): No significant difference

[12]

5- Crude fibers content: No significant differences were

[25]

different pollen sources. Soliman  found that crude[12]

respectively. These results are on the contrary with
[10]
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Table 4: Fruit histological of Zaghloul grown at Kom-Ombo and El-Kanater during 2004 and 2005 seasons.
Fruit age (days)

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length exocarp Diameter exocarp Length mesocarp Diameter mesocarp Length endocarp D i a m e t e r e n d o c a r p
cells (µ) cells (µ) cells (µ) cells (µ) cells (µ) cells (µ)
------------------------------ ------------------------------ ------------------------------ ------------------------------ ------------------------ -----------------------------

Location 7 35 70 170 7 35 70 170 7 35 70 170 7 35 70 170 7 35 70 7 35 70
2004

Kom-Ombo 60.7b 68.8b 77.5a 87.5b 28.1a 34.2a 49.3a 54.1a 91.3b 96.5a 186.6b 258.4b 49.3a 68.7a 95.6a 130.4a 11.3a 15.3b 25.0a 7.3a 10.0a 15.0a
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
El-Kanater 64.0a 71.2a 79.3a 89.3a 24.9b 29.4b 45.6b 50.1b 95.9a 98.8a 191.2a 262.7a 45.7b 64.6b 91.2b 125.0b 15.7a 20.3a 28.3a 5.7b 9.0a 13.3a

2005
Kom-Ombo 50.5b 59.8b 74.5a 80.6b 25.8a 30.6a 43.0a 50.4a 81.5b 93.3a 175.5b 250.4b 46.2a 60.9a 77.4a 125.6a 11.7a 13.7b 22.0a 7.7a 10.7a 14.7a
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
El-Kanater 53.4a 63.8a 78.5a 85.7a 24.2b 25.9b 39.2b 45.7b 85.5a 96.2a 179.2a 257.8a 39.8b 54.7b 70.8b 119.8b 12.7a 16.7a 23.7a 5.7b 8.0b 10.0a

Table 5: Fruit histological of Zaghloul grown at Kom-Ombo and El-Kanater during 2004 and 2005 seasons.
                                    Fruit age (days)

------------------------------------------------------------------------------------------------------------------------------------------------------------------
Length endosperm cells (µ) Diameter endosperm cells (µ) Length emberyo (µ) Diameter emberyo (µ)
------------------------------------- ------------------------------------- ------------------------------------- -------------------------------------

Location 7 35 70 7 35 70 7 35 70 7 35 70
2004

Kom-Ombo 13.7a 20.0a 31.0a 9.0a 16.7a 21.3a 27.6a 78.4a 155.7b 18.2a 49.8a 83.3a
El-Kanater 17.0a 24.0a 33.3a 7.7a 14.0b 18.0b 29.7a 81.1a 160.7a 15.3b 47.8a 75.0b

2005
Kom-Ombo 12.7a 15.3a 26.0a 8.3a 12.0a 20.3a 23.9a 68.3b 136.3b 15.6a 43.4a 80.0a
El-Kanater 15.0a 20.7a 27.7a 7.0a 10.7a 16.7b 24.6a 73.2a 140.7a 12.3b 39.8b 76.3b

Fig. 1: Developmental anatomy of Zaghloul fruit Noticed Fig. 2: Developmental anatomy of Zaghloul fruit
after 7 days from pollination L.S. (X 10 X 2.5 + Noticed after 35 days from pollination L.S. (X 10
Zoom 1.50) X 2.5 + Zoom 1.50)

1- Exocarp cell dimension (µ): Significant differences & 25.9, 45.6 & 39.2 and 50.1 & 45.7µ for the fruit age of 7,
were detected in exocarp dimensions in both seasons. 35, 70 and 1.70 days after pollination in the first and
Zaghloul date palm grown at El-Kanater gave the largest second seasons, respectively. These results are in
average exocarp cell length 64.0 & 53.4, 71.2 & 63.8, 79.3 agreement with those found by Melegy  on Samany and
& 78.5 and 89.3 & 85.7µ than those the Zaghloul date palm Zaghloul date cultivar.
grown at Kom-Ombo, 60.7 & 50.5, 68.8 & 59.8, 77.5 & 74.5
and 87.5 & 80.6µ for the fruit age of 7, 35, 70 and 170 days 2- Mesocarp cell dimensions (µ): Regarding the mesocarp
after pollination in the first and second seasons, dimensions, the results indicated significant differences
respectively. in Zaghloul cultivar grown in the two regions in both

Concerning average exocarp cell diameter, the results seasons. Zaghloul date palm grown in El-Kanater gave the
indicated that Zaghloul date palm grown at Kom-Ombo highest values mesocarp cell length, 95.9 & 85.5, 98.8 &
gave the largest average exocarp cell diameter, 28.1 & 25.8, 96.2, 191.2 & 179.2 and 262.7 & 257.8 µ as compared with
34.2 & 30.6, 49.3 & 43.0 and 54.1 & 50.4µ than those the grown at Kom-Ombo, 91.3 & 81.5, 96.5 & 93.3, 186.6 &
Zaghloul date palm grown at El-Kanater, 24.9 & 24.2, 29.4 175.5 and 258.4 & 250.4 µ for the fruit age of 7, 35, 70 and

[26]
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Fig. 3: Cross section of well developed fertilized ovule in two seasons. Regarding the endosperm cell diameter,
showing the development of the endospermic the results indicated significant differences Zaghloul
tissue Noticed after 70 days from pollination C.S. cultivar grown in the both seasons. Zaghloul date palm
(X 10 X 2.5 + Zoom 3) grown in Kom-Ombo gave the highest average endosperm

Fig. 4: Developmental anatomy of Zaghloul fruit 140.7µ  than  those  the  Zaghloul  date palm grown at
Noticed after fruit harvest L.S. (X 25 + Zoom 4) Kom-Ombo, 155.7 & 136.3µ in the first and second

170 days after pollination in the first and second seasons, Zaghloul date palm grown in Kom-Ombo gave the
respectively. highest average embryo diameter, 18.2 & 15.6 and 83.3 &

Zaghloul date palm grown at Kom-Ombo gave the 80.0 as compared with grown at El-Kanater, 15.3 & 12.3
highest values mesocarp cell diameter, 49.3 & 46.2, 68.7 & and 75.0 & 76.3µ for the fruit age of 7 and 70 days after
60.9, 95.6 & 77.4 and 130.4 & 125.6µ as compared with pollination in the first and second seasons, respectively.
grown at El-Kanater, 45.7 & 39.8, 64.6 & 54.7, 91.2 & 70.8 Concerning for the fruit age of 35 days after pollination,
and 125.0 & 119.8µ for the fruit age of 7, 35, 70 and 170 the results indicated that similar trend as shown from 7
days after pollination in the first and second seasons, and  70  days  after  pollination,  but  in  the second
respectively. These results are in agreement wih those season only.
found by Melegy . These   results   are   in  agreement  with  Hamdy ,[26]

3-  Endocarp cell dimensions (µ): No significant DeMason ,     DoMason      DeMason   et  al ,
difference was obtained in endocarp cell length and Melegy ,   Soliman    and   Melegy .  They  found that
diameter  in  both  seasons.  Zaghloul  date  palm grown date palm fruit anatomy was different related to pollen
at El-Kanater gave the largest average endocarp cell sources used.
length,  28.3  &  23.7µ  than  those  the  Zaghloul date
palm  grown  at Kom-Ombo, 25.0 & 22.0µ for the fruit age D- Heat requirement: Table (6) showed the mean daily
of 70 days after pollination in the first and second temperature and heat requirement for Zaghloul grown in
seasons, respectively. Kom-Ombo and El-Kanater in both seasons.

Concerning endocarp cell diameter, the results
indicated that Zaghloul date palm grown at Kom-Ombo
gave the largest average endocarp cell diameter, 15.0 &
14.7µ than those the Zaghloul date palm grown at El-
Kanater, 13.3 & 10.0 for the fruit age of 70 days after
pollination in the first and second seasons, respectively.
These results are in agreement with those found by
Melegy  on Samani and Zaghloul date for the fruit age[26]

of 60 days after pollination.

4- Seed:
Endosperm cell dimensions (µ): Data showed that there
was no significant differences for endosperm cell length

cell diameter, 21.3 & 20.3µ as compared with grown at El-
Kanater, 18.0 & 16.7µ for the fruit age of 70 days after
pollination in the first and second seasons, respectively.

Embryo length and diameter (µ): Generally, significant
differences were detected in embryo length and diameter
in both seasons. Zaghloul date palm grown in El-Kanater
gave the highest average embryo length, 73.2µ than those
the Zaghloul date palm grown at Kom-Ombo, 68.3µ for the
fruit age of 35 days after pollination in the second season.
Concerning for the fruit age of 70 days after pollination,
the results indicated that Zaghloul date palm grown at El-
Kanater gave the highest average embryo length, 160.7 &

seasons, respectively.

[27]

Al-Attar ,  DeMason ,  Chander Sekhar and[28]   [29]

[30]      [31]          [32]

[25]    [33]      [26]
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Table 6: Heat requirement of Zaghloul date palm under Kom-Ombo and El-Kanater regions during 2004 and 2005 seasons.
                                         "Zaghlol grown at Kom-Ombo"
-----------------------------------------------------------------------------------------------------------------------------------

Year Feb. Mar. Apr. May Jun. Jul. Aug. Sept Oct. Total
Mean daily temperatures (2004) 17.97 23.48 26.67 31.90 32.15 33.09 32.02 - - -
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Heat requirements (2004) -0.6 169.88 260.10 430.90 424.50 467.79 56.08 - - 1809.25
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean daily temperatures (2005) 17.87 22.22 26.98 28.08 34.4 35.37 33.93 - - -
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Heat requirements (2005) -1.82 130.82 269.40 312.48 492.0 538.47 95.58 - - 1838.75

         "Zaghloul grown at El-Kanater"
Mean daily temperatures (2004) - - 21.36 31.74 30.43 29.13 28.71 27.78 - -
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Heat requirements (2004) - - 90.72 425.94 372.9 345.03 332.01 195.6 - 1762.2
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean daily temperatures (2005) - -
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Heat requirements (2005) - -
Agriculture Research Center (Centeral Laboratory for Agriculture Climate)

Since, the heat requirement was about 1809.25, 6. Sourial, G.F., A.S. Khalifa, S.I. Gaafar, A.A. Tewfik
1838.75 at Kom-Ombo and 1762.2, 1366.72 at El-Kanater and I.A. Mousa, 1986. Evaluation of some selected
during the both seasons in the study. From this data can date cultivars grown at Sharkiya province. Egypt. 1.
be said that Zaghloul grown at Kom-Ombo and the Phsyical characters. Proceedings of the Second
harvest date was earlier than Zaghloul grown at El- Symposium on the date palm in Saudi Arabia Al-
Kanater since the harvesting early were 48 and 51 days in Hassa, Saudi Arabia, King Faisal Univ, 127-140.
the frist and second seasons, respectively. 7. Godara, N.R., R.K. Godara and S.K. Bhatia, 1994.

Generally, it could be concluded that Aswan Evaluation of some exotic date palm cultivars for
conditions are suitable to give a good growth, early yield bunch and fruit characteristics at "Khalal" stage
and fruits with high quality of Zaghloul date fruits. grown under North Indian Conditions. Haryana.

REFERENCES Plant Breeding Abstract 1995 (065-06508).

1. Selim, H.H.A. El-Mahdi and M.S. El-Hakeem, 1970. some seedling date palms grown in Fayoum
Studies on the evaluatioin of fifteen local date cvs. Governorate. M.Sc. Thesis, Fac. Agric. Fayoum,
grown under desert conditions in Siwa Oasis, U.A.R. Cairo Univ. Egypt.
Bull. De deserted Egypt. T. XVIII 1:137-155. 9. El-Gamdi, A.S., 1996. Field evaluation of date palm

2. Hussein, A.A.M., M.G. Nawal, G.M. Nour and S.S.
Habib, 1984. Evaluation of some date palm varieties
grown in South Sinai Governorate. Agric. Res.
Review, 289-303.

3. Mousa, I.A., 1985. Studies and evaluation of some
local date cultivars grown at Sharkia Governorate.
Ph.D.   Thesis,   Fac.  Agric.  Zagazig  Univ.  Egypt
pp. 197.

4. Moustafa, A.A., A.A. El-Aidy and A.P. El-Sammak,
1986. Evaluation of two seedling date palms grown in
El-Wady  El-Gedid  in Comparison to standard
cultivar  "Heigazy".  The  second  symposium on
date palm. King  Fasial  Univ.  All-Hassa,  Saudi
Arabia pp. 153-161.

5. Nour. G.M., A.S. Khalifa, A.A.M. Hussein and A.A.
Moustafa, 1986. Studies on the evaluation of fruit
characteristics  on  nine  dry date palm cultivars
grown at Aswan. The second symposium on date
palm,  King  Faisal  Univ.,  All-Hassa,  Saudi Arbia
pp. 163-171.

Agric. Univ. Journal Research, 1994, 24: 1, 49-54.

8. Nail, A.M., 1994. Biological studies and evaluation of

(phoenix dactylifera L.) cultivars produced through
tissue culture technique. 3. Fruit physical Properties
Bulletin of Fac. of Agric. Univ. of Cairo, 47:153-165.

10. Metwaly, H.A.A., 1999. Evaluation of some date palm
trees under Assiut Governorate. M.Sc. Thesis, Fac.
Agric. Cairo Univ. Egypt.

11. Hussein, A.A.M., N.M.I. Attia and S.M. Osman,
2001. Survay and evaluation of fruit cultivars for
some species grown under Siwa Oasis. 11. Date palm
Annal of Agric. Sci., Moshtohor, 39(2): 1265-1278.

12. Soliman, S.S., 2002. Studies on the evaluation of fruit
characteristics of Samany date palm grown in Aswan.
J. Agric. Sci. Mansoura Univ., 27(8): 5421-5428.

13. Rizk, S.A., M. Omima and M. Abou Rawash, 2003.
Evaluation  of  some  date  palm  cultivars  grown at
El-Baharia Oasis, Giza, Egypt. Proceedings of the
international  conference  on  date palm in Kingdom
of  Saudi  Arabia.  Qasseem  Branch,  King Saud
Univ, 521-532.



J. App. Sci. Res., 2(3): 184-191, 2006

191

14. El-Agamy, S.Z., T.K. Mahdy and O.A. Khalil, 2003. 25. Melegy, S.El.K., 1993. Effect of pollen sources on
Behavior studies of Dajana and Sakkoti date palm
cultivars under Aswan environment. Proceedings of
the international conference on date palm in kingdom
of Saudi Arabia. Qasseem branch; King Saud Univ,
115-136 (English Section).

15. Hussein, F., G.F. Sourial and I.A. Mousa, 1998. Effect
of pruning on yield and fruit quality of Bartamoda
date cultivar under condition of Aswan Governorate.
Zagazig, J. Agric. Res. 25:(5) 773-783.

16. Snedecor, G.W. and W.G. Cochran, 1980. "Statistical
methods". Ox-Ford and J.B.H. Publishing Comm. 6th
Edition.

17. Association of Offical Agricultural Chemists, 1995.
Official Methods of Analysis. A.O.A.C. 15th Ed.
Published by A.O.A.C. Washington, D.C. (U.S.A).

18. Mawlood, E.A., 1980. Physiological studies on fruit
development of Samani and Zaghloul date palm
cultivars. Ph.D. Thesis, Fac. Agric., Cairo Univ.

19. Winton, A.L. and K.B. Winton, 1958. The analysis of
foods. John Wiley and Sones, INC, London.

20. Smith, F., M.A. Gilles, J.K. Hamilton and P.A. Godess,
1956. Colorimetric method for determination of sugars
related substances. Anal. Chem., 28:350-356.

21. Nelson, N. and I. Somogy, 1944. Colourimetric
method for determination of reducing sugars related
substances. J. Bio. Chem. 153:375-379.

22. Johansen, D.A., 1940. Plant Microtechnique. 5th ed.
Mc Graw-Hill Book Company, New York and London,
pp. 523.

23. Sharman, B.C., 1943. Tannic acid and iron alum with
safranin and orange G in studies of the shoot apex.
Stain Tech., 18, 105.

24. Khalifa, A.S., 1973. Physiological studies on maturity
repining handling and storage of date. Ph.D. Thesis,
Hort. Dep. Fac. Agric. Cairo Univ.

fruit characteristics of date palm (Samany cv. and
Barhee seedling). M.Sc. Thesis Faculty of
Agriculture, Cairo University.

26. Melegy, S. El K., 2003. Histological studies on fruits
of Samani and Zaghloul date palm cultivars as
influenced by different pollen sources. Egypt. J .
Appl. Sci.; 18(11): 254-277.

27. Hamdy, Z.M., 1982. Studies date pollen characters of
some date varieties and their effect on fruit anatomy
of Amhate dates. Agric. Res. Rev., 50(3):1-22.

28. Al-Attar, A.A., 1986. Studies on developmental
anatomical changes in Khadrawi date palm embryos
in relation to time of pollination and cracks of Spath.
Date Palm J. 4(2): 19-36.

29. DeMason, D.A., 1986. Endosperm structure and
storge reserve histochemistry in the palm,
Washingtonia filifera. Amer. J. Bot. 73(9): 1332-1340.

30. Chandera-Skhar, K.N., and D.A. DeMason, 1988.
Quantitative ultrastructure and protein composition
of date palm (phoenix dactylifera) seed: A
comparative study of endosperm cv. Embryo. Amer.
J. Bot. 75(3): 323-329.

31. DeMason, D.A., 1988. Embryo structure and storage
reserve histochemistry in the palm. Washingtonia
filifera. Amer. J. Bot. 75(3): 330-337.

32. DeMason, D.A., K.N. chander-Sekhar and M. Harris,
1989. Endosperm development in the date palm
Phoenix dactylifera L.) Amer. . Bot., 76(9): 1255-1265.

33. Soliman, S.S., 1999. Effect of pollen source on fruiting
and fruit characteristics of two date palm cultivars
"Samani and Sakkoty". Ph.D. Thesis. Fac. Agric.
Cairo, Univ.


