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Abstract: This study was carried out through two successive years (2003 and 2004) at Mariout Research

Station, (Alexandria Governorate), Egypt. The effect of different sources of pollen grains and some

thinning treatments on yield, physical and chemical properties of Zaghloul date palm fruits. Pollen grains

were collected from three main sources i.e. Aswan, Giza and Rashid. Either Rashid or Aswan pollen

grains sources surpassed Giza pollen grains source in increasing pollen germination percentages. Fruit set

percentage and total yield per palm were greatly maximized by using a combination between Aswan

pollen grain source and control treatment.  Interaction between Rashid pollen grains source and thinning

treatments proved to be more effective in increasing fruit weight and fruit length while it reduced seed

fruit percentage. Fruit diameter increased as different pollen grain sources were used in combination with

thinning treatment. Giza or Aswan pollen source combined with either control or strand shortening or

combination treatments enhanced the reduction in seed weight. Pollination with Rashid pollen grain

sources beside strands removal treatment increased fruit moisture and total soluble solids percentages while

it reduced fruit titratable acidity. The interaction between Aswan pollen grain source and thinning

treatments succeeded in increasing accumulation of reducing and total sugars contents. Non-reducing

sugars and tannins contents were sharply increased in the interaction between Rashid pollen grain source

and the control (unthinned palms).
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INTRODUCTION

Date palm (Phoenix dactylifera, L.) is the most

important and economical species grown in Egypt.

Different agricultural manual industries depended

mainly on date palm products and by-products, which

resulted in maximizing the profitability of date palm

producers. It can be planted everywhere under different

soil condition so, it tolerated the most unsuitable

conditions, without risks. Also, date palms can be

planted on roads, channels, home gardens, landscaping,

boundaries and date palm farms.

Date palm is the oldest cultivated fruit trees. Three

main categories of date palms due to moisture content:

i.e. Soft, Semi-dry, and dry dates were included.

Zaghloul cultivar is the main soft date with high

economical and desirable characteristics. This cultivar

was widely grown in delta and new reclaimed regions.

The total number of fruiting female date palms reached

to 10735646 producing 1121890 tons (according to the

latest statistics of ministry of Agricultural and land

reclamation, 2003. (1)*

Different trials were applied to increase yielding

ability besides improving fruit quality of date palm.

Pollination and thinning are the most practices required

for achieving the abovementioned goals. Hand

pollination in date palm is necessary to insure

successful fruit set and maturity. Egyptian date growers

are accustomed to use their local male palms which

have the only source of pollens for pollination.

However, Brown and Bahgat,  demonstrated the[1]

possibility of using pollens from different palm

varieties with a great success.

Pollen was found to have a direct influence on

physical and chemical fruit characteristics of dates

known as metaxenia effect. Nixon  found that pollen[2 ,3 ,4]

influence fruit set percent, fruit shape, size, color and

T.S.S. Thus, selecting pollen grain source is urgently

needed and in turn, it is important to select the male

palm cultivar where there are no pure male date palm

cultivars in Egypt because males resulted from sexual

propagation.

Thinning technique is recommended for improving

fruit  quality  especially  with those  of high yielding 
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ability palms. Size and quality of fruits could be

improved by thinning either by increasing the number

of leaves per bunch, by bunch removal, (reducing

number of bunches) or by reducing number of fruits

per bunch through bunch thinning Nixon . Bunch[5 ,6]

thinning took place either by reducing the number of

fruits per strand (strand shortening) or by reducing

strands number per bunch (strand removal) has been

found necessary to insure adequate flowering for the

following year, increase fruit size and improve fruit

quality, making the bunch less compact and easier to

handle and relieve the alternate bearing in some date

cultivars, Ismail,  and El–Kassas, .[7] [8]

The ultimate aims of this investigation is to find

out the effect of pollen grain source and thinning

treatments on fruit set, yielding ability, fruit physical

and chemical composition of Zaghloul date palm.

MATERIALS AND METHODS

The present investigation was carried out during

two successive seasons, 2003 and 2004 at Maryut

Experimental Station, Desert Research Center (DRC),

and Alexandria governorate, Egypt. Thirty-six female

Zaghloul date palms of healthy, nearly homogenous in

growth as well as fruiting ability were selected. The

soil of the experiment was calcareous soil.

Accordingly, the selected palms were pruned after

harvesting and leaf bunch ratio was adjusted to 8

leaves / bunch during both seasons of study. The palms

were subjected to all cultural practices applied to the

date palms in the Experimental Station except those

considered in the present study.

Pollen grains samples were taken from male date

palms of three regions i.e. Aswan, Giza, and Rashid

where they germinated on sucrose solution to detect

pollen grain viability via using pollen grain

germination.

The total numbers of viable pollen in the sample

were counted according to Singh et al,  and the[9]

percentage of pollen grain viability was calculated by

using the following equation:

Viable pollen grains

Percentage of viability = )))))))))))))))) ×100

     Total number of pollen grains

- Effect of Pollen Grain Source on Fruit Set, Yield

and Fruit Quality: Pollen grains were collected at

suitable time of pollination from three locations

(Aswan, Giza and Rashid) and prepared for pollination.

The prepared pollens of each source were used for

pollinating 12 female date palms of Zaghloul cultivar

by using hand pollination (manual method) during

April in both seasons of study to detect the effect of

pollen source on fruit set, yield and fruit quality of

Zaghloul dates as follows:

- Fruit Set Percentage: Calculated According to the

Following Equation:

 Total number of 

     setted fruits / bunch

Fruit set % = )))))))))))))))))))))  ×100

Total number of calyxes 

on the strands / bunch

- Total yield / palm: By weighing all the bunches

per the palm (kg).

- Fruit quality: Samples of 20 date fruits were

taken randomly from each bunch at picking time and

were used for determining the different characteristics

after removing their calyxes, wiping, and cleaning from

dirt's.

A– Physical Characteristics: 1- Fruit weight:

Weighing a collective sample of fruits from all bunches

of each palm and dividing on the number of fruit

sample to get the average fruit weight (g).

2- Seed weight: The seeds of fruit sample (20

fruits) were removed and weighed (gm) then divided

on 20 to get the average seed weight (g). 

3- Seed/ fruit weight ratio: seed/ fruit weight ratio

was calculated using the following equation:

   Collective sample

      seed weight

Seed/ fruit weight ratio = )))))))))))))))  ×100

 Collective sample 

      fruit weight

4- Fruit dimensions: Included fruit length (cm) and

fruit diameter (cm) which measured by using a vernier

caliper. 

B- Chemical Composition: The fruit samples were

sliced after removing the calyxes, and seeds. Then a

well mixed juice was prepared from the fruit samples

by using electric mixer for determining the following

chemical composition.

1- Total soluble solids (TSS): Few drops of well

mixed fruit juice were placed on the plate of a hand

refractometer and the percentage of total soluble solids

(TSS) was recorded.

2- Titratable acidity: One ml. of fruit juice was titrated

with 0.1 N NaoH using phenolphthalein as indicator.

Acidity % was calculated as malic acid using A.O.A.C,

 method as follow:[10]

ml. of NaoH X

Normality X0.067

Titratable acidity = )))))))))))))))))) ×100

ml. Juice used
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3- Tannins content: Determined according to the

A.O.A.C .[10]

4- Sugars content: Total, reducing and non-

reducing sugars content were determined according to

Lane and Eynons titrimetric method outlined in,

A.O.A.C. . [10]

5- Moisture percentage: Fruits were cleaned then

seeds were removed, fruit flesh was dried at 60 – 65

C for 48 hours according to Abd El- Rahman,o [11]

method and moisture percentage was calculated.

- Effect of Thinning Treatments: The pollinated 12

Zaghloul date palms by each pollen grain source were

subjected to the following thinning treatments:

1- Control: No thinning treatment was applied on

the bunches of the palms.

2- Shortening strands: Cutting back the tips of the

strands to remove about one- fourth of the flowers.

3- Removal of strands: Cutting out a number of

strands from the center of the bunch to remove about

one- fourth of the total number of strands.

4- Combination of shortening and removal of

strands: Cutting tips of strands by one- eighth and

removing one- eighth of the total bunch strands from

the center of the bunch at pollination time.  

Statistical Analysis: All the treatments used were

arranged as factorial experiment in a complete

randomized design. Each palm was replicated three

times for each treatment. All the data expressed as

percentages were transformed into angles to be

statistically analysed owing to the polarization observed

in the data scatter plat according to Snedecor, . All[12]

the obtained data were subjected to analysis of variance

and significant differences among means were

calculated according to Duncan’s multiple range tests

Waller and Duncan, .[13]

RESULTS AND DISCUSSION

- Viability of Pollen Grains: Table (1) showed the

viability of pollen grains from different sources. It is

clear that germination percentage of pollen grains of

Rashid source surpassed those of Aswan in the first

season while the differences were nearly disappeared as

compared with Rashid source in the second season.

However, in both seasons, Giza pollen grains gave the

lowest percentage of germination. This may be due to

the difference in both temperature and relative humidity

of the three sources under study. In this respect, Rashid

location is characterized by high relative humidity

beside low temperature comparing with both Aswan

and Giza locations which may encourage the increase

in germination percentage of pollen grains of date

palm.

These results in general agreed with the findings

of Helail and El-kholey, . They reported that the[14]

highest stained pollen grains percentage was noticed

with Rashid males while Abou-Rawash (Giza) pollen

grain source gave the other way around in this respect.

2- Fruit Set Percentage: Table (2) revealed that the

interaction between Aswan pollen grain source and

strand removal combined with shortening treatments

increased fruit set percentage significantly during both

seasons. The abovementioned results clarify that Aswan

source is the best for maximizing fruit set parameter.

This may be due to the reduction in the relative

humidity and increment in temperature which improves

pollen grain viability. Also, the results reflected the

adverse effect of thinning treatments on fruit set

percentage. This may be due to the removal of large

numbers of female flowers by thinning compared with

the control. These results are partially in harmony with

the findings of Khalifa et al., . They stated that fruit[15]

set percentage of Amhat cultivar was affected by

different used pollen grain sources.

3- Total Yield per Palm (Kg): Table (2) indicated that

the combination of the control and Aswan pollen grain

source in the first season and either of Aswan or

Rashid sources in the second season gave the highest

total yield per palm.

The abovementioned results proved that total yield

per palm was positively affected by pollen grain

sources. Aswan pollen grain was the most superior to

others. However, thinning treatments had an adverse

effect on total yield per palm. This took the same trend

of fruit set percentage. These results in general are in

agreement with the findings of Khalifa et al., ,[15]

Soliman and Osman,  and Abd-Elhamid, . They[16] [17]

found that changes in yield could be affected by the

source of pollen.

A- Physical Fruit Characteristics:

1- Fruit Weight: Table (2) showed that there was

significant effect. Combined treatment (removing 12.5

% of strands and shortening 12.5 percent of the strands

length) pollinated with Rashid pollen grain source gave

the highest significant values of fruit weight in relation

to the other combination treatments in the two seasons.

The above results illustrate that combined treatment

(removing 12.5 % of strands and shortening12.5 % of

the strands length) succeeded in maximizing fruit

weight. Also, Rashid pollen grains increased fruit

weight. These results may be due to reducing the total

number of retained fruits which in turn increase the

reserved food which increase fruit weight. Also, both

removing and shortening of strands treatments

encouraged the aeration and reduced accumulation of
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relative humidity around the fruits, which resulted in

affording the best atmosphere for growth and nutrients

increment. These results assured the findings of Higazy

et al.,  and Shaheen et al., .[18] [19]

2- Seed Weight: It is quite evident Table (2), that

interactions showed more or less significant differences

in relation to their effect on seed weight during both

seasons.

The obtained results in this sphere are in

accordance with the findings of Rahemi,  and[20]

Soliman and Osman, . They found a direct effect of[16]

pollen grain source on seed weight of date fruits. On

the other side, such results in the first season are in

partial agreement with those achieved by Mosutafa et

al., , who found that thinning treatments generally[21]

increased seed weight.

4- Fruit Dimensions:

4-1 Fruit length: Table (2), obviously indicate that

combined treatment (removing 12.5% of strands

number and shortening 12.5 % of the strands length)

combined with Aswan pollen grain source gave the

significantly longest fruits compared with other

interactions in the first season while in the second one

either Aswan or Rashid source combined with the

combined treatment were significantly superior in

maximizing fruit length as compared with other

interactions.

4-2 Fruit Diameter: It is quite evident from Table (2),

that the combined treatment (removing 12.5 % of

strands and shortening 12.5% of the strands length) and

either Aswan, Giza or Rashid pollen grain source gave

the highest significant values of fruit diameter in

comparison with all other interactions.

The aforementioned results proved that pollen grain

sources had less effect on fruit dimensions while

thinning treatments were greatly effective. Also, the

combined treatment of thinning was superior in

maximizing fruit dimensions. This may be due to that

thinning treatment succeeded in maximizing the stored

food for the retained fruits after thinning. The obtained

results revealed the importance of thinning treatments

in improving fruit quality of Zaghloul date palm

cultivar. These results are go in line with the findings

of El-Kassas, , who reported that moderate thinning[22]

(removing 25% of strands from the center plus cutting

back 25 % of strands tips) increased both fruit length

and diameter of Zaghloul date fruits.

B- Chemical Fruit Characteristics:

1- Percentage of Moisture Content: Data of Table (3)

showed that there were significant differences in both

seasons. Different interactions between both Giza or

Rashid pollen grain sources and most of thinning

treatments had succeeded in inducing a significant

increase in fruit moisture content in relation to the

other interactions between Aswan pollen grain source

and either the control or thinning treatments in both

seasons of study. These data are in partial agreement

with those reported by Soliman,  and Osman and[23]

Soliman, . They reported that difference in moisture[24]

content of date palm fruits was noticed due to using

different pollens.

2- Total Soluble Solids Content (TSS): Table (3)

indicated that the interaction between combined

treatment and Rashid pollen grain source was

significantly effective in increasing fruit total soluble

solids content in the first season. Similar trend was

obtained in the second season as combination of

Rashid pollen grain source and strand removal

treatment was concerned. Moreover, combination of

Rashid pollen grain source and thinning treatments

were significantly improved fruit total soluble solids

percentage as compared with Aswan pollen grain

source. Meanwhile, Giza source was more effective

than Aswan pollen grain in improving fruitTSS

percentage. These results are in partial agreement with,

Higazy et al.,  and Melegy, . They indicated that[25] [26]

date fruit total soluble solids content was affected by

different pollens used. Also, thinning treatments results

are agreed with those found by Moustafa et al., , and[21]

Moustafa, . They reported that different thinning[27]

treatments increased fruit TSS% in the two seasons

than the control.

3- Titratable Acidity: Concerning the effect of the

interaction between pollen grain sources and thinning

treatments as presented in Table (3). It is clear that the

interaction between Aswan or Rashid pollen grain

source and combined treatment encouraged a significant

reduction in fruit titratable acidity in the first season

while different interactions showed more or less a

significant difference among them in the second season

of study. The before mentioned data of pollen grains

sources are in agreement with those reported by

Soliman and Osman, . They reported that total acidity[16]

was significantly affected by different pollen sources

for Malkabi dates. Also, the data of thinning treatments

are in agreement with those mentioned by Hussein, ,[28]

he found that different thinning treatments decreased

total acidity.

4- Sugars Content:

4-1 Total Sugars Content: It is quite evident in Table

(3) that the interaction between Aswan pollen grain

source and combined treatment gave the highest total

sugars percentage as compared with the other 
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interactions in both seasons. These results are in partial

agreement with the findings of, Higazy et al., . They[25]

reported that total sugars were affected clearly by the

pollens used for Hallawi date palm. In addition, data of

thinning treatments are in agreement with those

reported by El-Kassas,  and El-Khawaga, A.S., .[22] [29 ]

They found that total sugars content of Zaghloul date

palm cultivar increased by all thinning treatments over

the control.

4-2 Reducing Sugars Content: It is obvious from

Table (3) that interaction between Aswan pollen grain

and combined treatment caused the highest significant

accumulation of reducing sugars content in fruits in

both seasons compared with all other interactions under

study. The fore mentioned data of pollen grain sources

are in agreement with those reported by Soliman and

Osman, . They found that total and reducing sugars[16]

percentage were affected by different pollen sources for

Bartamoda and Malkabi cvs. Also, data of thinning

treatments are in agreement with those reported by El

Kassas, . He indicated that bunch thinning treatments[22]

increased the reducing sugars content as compared with

the control of Zaghloul cultivar.

4-3 non Reducing Sugars: It is appear in Table (3)
that the interaction between Rashid pollen grain source
for control in the first season and the interaction of
either Rashid and Control or Aswan and 25% strand
removal treatment in the second season induced the
highest significant increase in fruit non-reducing sugars
in relation to other interactions under study.

Generally, these results are in partial agreement
with,the findings of Melegy, . He found that Giza[26]

and Aswan pollen grains gave the highest values of
non-reducing sugars in Samani fruits in both seasons.
In addition, data of thinning treatments are in
agreement with those reported by Hassaballa et al., .[30]

They found that non-reducing sugars content was
decreased in response to fruit thinning of Zaghloul
cultivar.

4-2 Fruit Tannins Content: Table (3) illustrates the
interaction between pollen grain sources and thinning
treatments. It is appear that both Aswan pollen grain
source and strands shortening treatment gave the lowest
significant fruit tannins content in the first season while
Aswan pollen grain source in combination with strands
shortening as well as Rashid pollen grain source and
the combined treatment in the second season in
comparison with other interaction.

Table 1: Viability percentage of pollen grains collected from different sources during 2003 and 2004 seasons.

Pollen Grain sources Percentage of pollen viability

------------------------------------------------------------------------------------------------------------------

2003 season 2004 season

Aswan 85.56 a 89.99 a

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Giza 74.44 b 75.53 b

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Rashid 87.78 a 88.89 a

M eans followed by the same letter (s) in each column are not significantly different at 5% level. 

Table 2: Effect of different pollen grains sources and some thinning treatments on fruit physical properties of Zaghloul date palm cultivar during 2003 and 2004 seasons.
Fruit set (%) Yield (kg) Fruit weight (g) Seed weight (g) Fruit length (cm) Fruit diameter (cm
-------------------------- ----------------------------- -------------------------------- --------------------------------- -------------------------------- -----------------------------------

Thinning treatments Pollen grain source
-------------------------- ----------------------------- -------------------------------- --------------------------------- -------------------------------- -----------------------------------
Aswan Giza Rashid Aswan Giza Rashid Aswan Giza Rashid Aswan Giza Rashid Aswan Giza Rashid Aswan Giza Rashid

2003 season
Control 67 a 62 d 62 d 182 a 115 de 167 b 19.59 k 20.93 i 21.40 j 1.86 c 2.04 a 1.87 ab 5.07f 5.03f 4.60g 2.30e 2.10f 2.23e
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25% strand removal 67 a 54 f 64 bc 144 c 100 ef 122 d 21.86 h 23.04 f 22.54 g 1.95 ab 1.85 c 1.88 ab 5.17ef 5.37cd 5.30de 2.43d 2.53cd 2.47d
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25% strand shortening 65 b 58 e 65 b 102 ef 91 fg 93 fg 24.77 e 25.09 e 26.88 d 2.07 a 2.15 a 1.50 c 5.50c 5.63bc 5.57c 2.60bc 2.63b 2.62b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Combined treatment 63 cd 59 e 63 cd 86 g 67 h 73 h 28.81 c 31.35b 33.88 a 2.02 a 1.92 ab 1.45 c 6.07a 5.67b 5.80b 2.83a 2.87a 2.80a

2004 season
Control 68 a 64 d 62 c 133 a 111 c 138 a 21.08 h 20.05 i 22.21 g 1.82 c 1.71 d 1.84 bc 5.07fg 5.00g 5.13f 2.47bc 2.10e 2.33d
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25% strand removal 69 a 54 f 63 bc 121 b 86 e 112 c 22.59 f 23.10 e 23.18 e 1.85 bc 1.85 bc 1.94 ab 5.33 e 5.43d 5.30e 2.43c 2.43 c 2.43c
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25% strand shortening 64 b 56 e 63 bc 120 b 88 e 100 d 24.12 c 23.81d 24.29 c 1.88 bc 1.85 bc 1.98 a 5.37de 5.57bc 5.47cd 2.53b 2.53b 2.50b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Combined treatment 54 f 60 d 62 c 88 e 71 f 78 f 24.88 b 24.70b 27.48 a 1.92 ab 1.92 ab 1.95 ab 5.77a 5.63b 5.77a 2.67a 2.67a 2.67a
Means followed by the same letter (s) in each column are not significantly different at 5% level.

Table 3: Effect of different pollen grains sources and some thinning treatments on fruit chemical properties of Zaghloul date palm cultivar during 2003 and 2004 seasons. 
Thinning treatments Moisture content (%) Total soluble Solids (%) Total acidity(%)  Total sugars (%)

---------------------------------------------- -------------------------------------------- ------------------------------------------- --------------------------------------------
Pollen grain source

---------------------------------------------- -------------------------------------------- -------------------------------------------- --------------------------------------------
Aswan Giza Rashid Aswan Giza Rashid Aswan Giza Rashid Aswan Giza Rashid

2003 season
Control 60.80f 62.48f 71.22c 28.97g 29.77h 29.13i 0.173ab 0.190a 0.180ab 32.76g 30.66j 31.13i
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25% strand removal 66.39e 67.73df 74.67a 30.60f 31.07e 32.37c 0.190a 0.177ab 0.187a 37.27c 31.21i 36.55d
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Table 3: Continue
25% strand shortening 68.52d 68.70d 72.44bc 31.17e 32.33c 31.07e 0.173ab 0.160bc 0.143bc 33.85e 31.71h 31.21i
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Combined treatment 70.91c 70.83c 73.08ab 31.60d 32.97b 33.37a 0.133c 0.177ab 0.123c 44.54a 33.05f 38.46b

2004 season
Control 69.33d 75.50ab 75.56ab 27.40h 26.50i 28.30g 0.157de 0.163cd 0.203a 38.22c 30.12h 35.52e
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25% strand removal 70.75c 75.67ab 75.38ab 28.30g 29.17f 32.24a 0.157de 0.140ef 0.180b 42.75a 31.41f 40.56b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25% strand shortening 71.23c 76.50a 74.53b 29.47e 29.67d 29.17f 0.145ef 0.133f 0.170bc 38.17c 30.64g 37.23d
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Combined treatment 70.66c 75.84ab 75.73ab 29.87d 30.67c 31.03b 0.127f 0.130f 0.177bc 42.56a 35.69e 40.76b
Thinning treatments Reducing sugars (%) Non-reducing sugars (%) Tannins content (%)

-------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------------
Pollen grain source

-------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------------
Aswan Giza Rashid Aswan Giza Rashid Aswan Giza Rashid

2003 season
Control 21.00f 21.27f 18.50h 11.75b 9.38e 12.63a 0.363d 0.410bc 0.503a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25% strand removal 28.03b 20.48g 28.31b 9.24e 10.74c 8.24f 0.340e 0.400c 0.523a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25% strand shortening 26.19c 24.05e 20.72g 7.66g 7.67g 10.49d 0.300f 0.377d 0.423b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Combined treatment 36.97a 25.82d 27.96b 7.56g 7.23h 10.50d 0.323e 0.403c 0.400c

2004 season
Control 28.48c 21.01g 21.63f 9.74e 9.11f 13.89a 0.470b 0.380d 0.527a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25% strand removal 28.89b 21.62f 28.51c 13.86a 12.05b 9.79de 0.410c 0.370de 0.410dc
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
25% strand shortening 28.22d 20.92g 27.41e 9.95d 9.72e 9.81de 0.350f 0.360ef 0.413c
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Combined treatment 35.22a 27.99d 29.07b 7.35h 7.70g 11.68c 0.380d 0.353f 0.353f
Combined treatmentMeans followed by the same letter (s) in each column are not significantly different at 5% level.

The abovementioned results revealed that Aswan

pollen grain source and strands shortening treatment

induced the highest reduction in fruit tannins content.

These results are somewhat go in line with the findings

of Shaheen et al., . They found that pollen grain[19]

source affect fruit tannins content of date fruits. Also,

results coincided with the findings of Moustafa et al.,

 and Moustafa, . They reported that thinning[21] [27]

treatments decreased fruit tannins contents of Hyany

cultivar.

Conclusively, it can conclude  from the

aforementioned results, that Aswan or Rashid pollen

grain sources are the most efficient pollen grains beside

the combined thinning treatment (removal 12.5% of

strands plus shortening 12.5% of strands tips) for

improving different fruit quality properties.
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