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EVALUATION OF SOME MALE TYPES AS POLLINATORS
FOR BARHI DATE PALM cv. GROWN IN EGYPT
[24]

Al-Hamoudi', A.H.; A.M. El-Hammady?; 1.M. Desouky?;
and A. Abdel-Hamid®

ABSTRACT

Four different date palm male types were chosen to evaluate which male could
be recommended to use as a pollinator for Barhi date palm cv. grown in Egypt.
Three male types namely Ghanamy, Fard and Boyr were grown in the Fruit Trees
Experimental Station at Dibba, Fojaira, UAE, and the fourth male was an individual
Sewy satellite seedling grown in Egypt. Number of spathe/palm; spathe weight,
length, & width ; pollen grains weight / spathe ; average of strand length as well as
pollen grains germination % were determined for each male date palm tree from
each male type . Moreover, pollen grains from each male type were used as a polli-
nator to evaluate their effect on fruit set and fruit quality of Barhi date palm cv. This
study was carried out during both 2004&2005 seasons. Data showed that both
Ghanamy and Fard male type were superior in their morphological characters as
compared with Boyr or Sewy satellite seedling male type. Boyr male type showed
the lowest values of morphological characters. On the other hand, there were no
great differences in pollen grains germination percentage. Moreover, the results
clearly indicated that Ghanamy pollen recorded the highest significant fruit set per-
centage and bunch weight (Kg) in both seasons of study. While, Fard pollen pro-
duced the highest fruit weight (g), length, diameter, flesh weight& thickness and
flesh %. Boyr and Sewy pollen showed the highest ratio of fruit length / diameter in
both seasons. Data also revealed that dates that were picked from bunches pollinated
with Fard pollen had the highest total soluble salts (T.S.S) value and the lowest tan-
nins content.
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INTRODUCTION palms.

Artificial pollination is necessary for suc-
Date palm is one of the most im-  cessful fruiting. In some date cultivars,

portant fruit trees in Egypt and Arab
countries. It is dioecious with female and
male flowers occurring on separate
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better fruit set resulted from pollen of
some males than others, due to compati-
bility of male female varieties. Many in-
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vestigators proved that pollen grains from
different male date trees not only influ-
ence the size and shape of seed (xinia)
but also has a direct effect on fruit set,
yield and fruit physical and chemical
characteristics (metaxinia) Nixon, (1935),
Nixon, (1936), Mathew et al (1975),
Ream, (1976), (El-Hammady et al
(1977), Hussein et al (1979), and El-
Ghayaty (1982). Also, Shaheen et al
(1989a&b) El-Salhy et al (1997) report-
ed that pollen source was found to affect
fruit and seed characteristics and it exhib-
ited metaxinic effect depending on the
female cultivar used.

Recently, Abdel-Hamid (2000) ac-
centuated the metaxinic effect of Maghal,
Zaghloul and Hayany males on Zaghloul
date fruits including high fruit set, less
fruit abscission, earlier fruit maturity,
high bunch and fruit weight compared to
other male parents. Flesh weight %, fruit
length & diameter, T.S.S and tannins
content found to be improved with pol-
lens from Maghal, Zaghloul and Hayany
than other males.

MATERIAL AND METHODS

This study was conducted during two
successive seasons of 2004 and 2005 on
Barhi date palm cv. of about seven-years-
old planted at 8x8 m? apart in a clay soil
at a private orchard located in Berma vil-
lage, Tanta, Gharbia Governorate, Egypt.
The selected palms were produced
throughout tissue culture technique and
they were uniform in size and vigour. All
palms were healthy and subjected to the
same cultural practices in both seasons.
The leaf / bunch ratio was maintained at
8:1. Eight female spathes of nearly equal
size were retained on each selected palm
in both seasons.

The mature male spathes were cut off
from one male palm tree of the three male
types namely Ghanamy, Fard and Boyr
grown in Fruit Trees Experimental Sta-
tion at Dibba, Fojaira, UAE, and the
fourth male was Sewy (an individual
Sewy satellite seedling as suggested by
Mason , 1927) grown in Egypt .

The strands of each spathe were de-
tached and spread in a thin layer on paper
sheets 4-5 days till drying then the pollen
grains were separated from the flowers.
Two female spathes on each palm tree
were pollinated directly after the spathe
cracking with one of the four male types.
The pollens were backed in aluminium
bags and stored in ice box. Hand pollina-
tion was done by dusting the dry pollen
grains on a piece of cotton about the size
of walnut fruit, then they were placed
within the strands of the female spathe.
Each spathe was pollinated with an equal
amount of pollen grain (about 1gm) then
the distal end of the spathe was tied.

After pollination, the female spathes
were covered with perforated paper bags
(60x30cm) to prevent any contamination
with foreign pollen grains (Plate 1). The
bags were carefully tied around the end of
the spathe and then shaken gently to in-
sure the spread of pollen grains among
the female flowers.

After two weeks, the bags were re-
moved. The number of flowers and fruits
setting on twenty five strands per spathe
were recorded after eight weeks of polli-
nation to determine fruit set percentage.

The bunches of all treatments were
harvested at full color (Khalal stage) in
14 and 21 October during 2004 and 2005
seasons, respectively, and the average
bunch weight (kg) was calculated. Four
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Plate 1. Female spathes of Barhi date palm cv. covered with perforated paper bags

samples from each treatment were picked
at random. Each sample contained 25
fruits for the determination of fruit length
titratable acidity % and tannins % were
determined in the fruit flesh according to
the A.O.A.C. methods (1980).

Each treatment was replicated four
times and each replicate was represented
by one palm tree with two spathe on each
palm (4 treatments x 4 palm x 2 female
spathes for each male type).

The experiment was arranged in a
completely randomized blocks design.
Duncan’s multiple range test was em-
ployed to compare between means ac-
cording to Snedecor and Chochran
(1972).

The morphological characters of the
four male types were measured i.e. num-
ber of spathe per male palm, spathe

(cm), fruit diameter (cm), fruit weight
(9), flesh weight, thickness and flesh %.
Values of total soluble solids (T.S.S),
weight (Kg), spathe length (cm), spathe
width (cm) strands length (cm) and
spathe pollen grains weight (g). However,
pollen germination % was measured ac-
cording to the method described by
Boughedri and Baunaga (1987).

RESULTS AND DISCUSSION

Data in Tables (1 and 2) showed the
morphological characters of the four male
type i.e. number of spathe per male palm,
spathe weight (Kg), spathe length (cm),
spathe width (cm) strands length (cm)
and spathe pollens grains weight (g) and
pollen germination %, during.2004 and
2005 seasons. Data showed that both
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Table 1. Morphological characters of different male types used for Barhi date palm cv.

pollination during 2004 and 2005 seasons

Number Spathe Spathe  Spathe  Stand  Pollen grains
Male type  of spathes weight length width  length weight (g)
/palm (Kg) (cm) (cm) (cm) per spathe
2005 season
Sewy* 15 1.74 71 11.4 22 12.4
Ghanamy 19 1.80 73 19.1 24 13.0
Fard 21 1.95 75 16.5 26 12.5
Boyr 17 0.98 60 13.2 18 9.5
2005 season
Sewy™* 16 1.60 72 11.3 20 11.9
Ghanamy 21 1.93 75 18.2 23 13.7
Fard 20 1.90 78 17.5 28 13.2
Boyr 17 1.25 65 15.0 20 12.5

* Sewy satellite seedling

Table 2. Pollen grains germination percentage of different male
types used in Barhi date palm cv. pollination dur-

ing.2004 and 2005 seasons

Pollen grains germination %

Male type
2004 2005
Sawy™* 90.7 88.2
Ghanami 89.5 90.0
Fard 91.8 92.5
Boyr 86.1 87.5

* Sewy satellite seedling

Arab Univ. J. Agric. Sci., 14(1), 2006




Male pollinators for Barhi date palm 369

Ghanamy and Fard male type were supe-
rior in their morphological characters in
both 2004 and 2005 seasons. Whereas,
Boyr male type showed the lowest values
of morphological characters. On the other
hand, there were no great differences in
pollen grains germination percentage in
both seasons among the four studied male
types.

Data in Tables (3, 4 and 5) showed
the effect of different male types namely
Sewy, Ghanamy, Fard, and Boyr on fruit
set percentage, bunch weight (Kg) and
fruit quality of Barhi date cv. during 2004
and 2005 seasons.

Fruit set percentage

The highest significant fruit set per-
centages (34.15 and 33.03) were recorded
by Ghanamy pollen in 2004 and 2005
seasons respectively. Meanwhile, the
lowest values were obtained by Fard and
Sewy pollen in both seasons of study
without significant difference between
them (Plate, 2).

Bunch weight (Kg)

Concerning bunch weight (Kg), data
revealed that Ghanamy pollen gave the
highest significant bunch weight (Kg) in
both seasons. On the other hand, the low-
est bunch weight was noticed with Sewy
and Fard pollen during 2004 and 2005
seasons.

Data indicated that bunch weight (Kg)
significantly increased as fruit set per-
centage increased during both seasons of
study. Similar observations were also
found by Shaheen et al (1989a) and El-
Salhy et al (1997) who reported that there
was a positive correlation between fruit
set percentage and bunch weight obtained
at harvest.

Data also cleared that Ghanamy pol-
len achieved the highest significant fruit
set percentage and bunch weight (Kg) in
both seasons of study. These findings are
in line with those of EI-Hammady et al
(1977), Nixon and Carpenter (1978)
and El-Ghayaty (1982).They also rec-
orded variable degree of compatibility in
some date varieties and variable fruit set
percentages by different pollinators.

Fruit physical properties
Fruit weight (g)

As for fruit weight (g), results indicat-
ed that Fard and Ghanamy pollen signifi-
cantly increased the fruit weight (g) dur-
ing the first season compared to Sewy
and Boyr pollens. In the second season,
Fard pollen induced the highest value.
The lowest fruit weight (g) was observed
with Sewy and Boyr pollens during 2004
season and with Sewy and Ghanamy pol-
len during 2005 season.

Fruit length (cm)

Data revealed that Fard pollen pro-
duced the tallest fruit during 2004 and
2005 seasons (Table, 3). While, Sewy and
Ghanamy pollens recorded the lowest
values. Insignificant differences among
the different male types were noticed in
the second season.

Fruit diameter (cm)

Regarding the fruit diameter, data
showed that the highest significant fruit
diameter (cm) was obtained by Fard and
Ghanamy pollens during the first season
without significant difference between
them. In the second season, Fard pollen
produced the highest value.
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Table 3. Effect of different male types on fruit set, bunch weight (kg) and fruit
weight (g), length (cm) and diameter (cm) of “Barhi” date palm cv. dur-
ing 2004 and 2005 seasons

. Bunch . . . Fruit
Male type s';rtu;/z weight FI’UIt(\é\;EIght Frul(tclr;a]?gth diameter
(kg) (cm)

2004 season

Sewy* 1492 C 6.11B 13.70C 231C 1.49 BC

Ghanamy 34.15 A 11.87 A 15.19 AB 252B 1.61 AB

Boyr 20.13B 7.07B 14.50 BC 2.37C 1.37C

Fard 13.13C 6.03 B 16.08 A 2.64 A 175 A
2005 season

Sewy* 16.29 C 6.29 C 1431 C 249 A 1.39C

Ghanamy 33.03A 1051A 13.98 C 247 A 1.54B

Boyr 21.59B 8.10B 15.41B 249 A 151 BC

Fard 15.72C 7.10BC 17.00 A 253 A 1.86 A

* Sewy satellite seedling
Means having the same letter (s) within each column are insignificantly different at 5%
level.

Table 4. Effect of different male types on fruit L/D ratio, flesh weight (g), flesh
thickness (cm), and flesh % of “Barhi” date palm cv. during 2004 and
2005 seasons

L/D Flesh weight  Flesh thickness 0

Male type Ratio @ (cm) Flesh %
2004 season

Sewy* 1.55B 12.11c 0.58 B 88.39C

Ghanamy 1.57B 13.87AB 0.59B 91.31B

Boyr 173 A 13.10BC 0.58B 90.34 B

Fard 151B 1490 A 0.63 A 92,54 A
2005 season

Sewy* 179 A 13.95B 0.56 B 90.28 B

Ghanamy 1.60B 14.56 B 0.58B 90.03 B

Boyr 1.65B 17.07 A 0.57B 91.10 AB

Fard 136 C 16.57 A 0.61 A 92.18 A

* Sewy satellite seedling
Means having the same letter (s) within each column are insignificantly different at 5%
level.
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Table 5. Effect of different male types on fruit T .S.S. %, titratable
acidity % and tannins % of “Barhi” date palm cv. during

2004 and 2005 seasons.

Male type T.SS. % Titratabol/i acidity Tannins %

2004 season

Sewy™* 24.10B 0.081 A 023 A

Ghanamy 24.00B 0.082 A 0.21 A

Boyr 26.90 AB 0.085 A 022 A

Fard 29.40 A 0.083 A 022 A
2005 season

Sewy™* 28.20B 0.086 A 0.24 A

Ghanamy 30.40B 0.074 A 0.22B

Boyr 35.00 A 0.087 A 0.21BC

Fard 36.10 A 0.083 A 0.19C

* Sewy satellite seedling.

Means having the same letter (s) in each a column are insignificantly differ-

ent at 5 % level.

On the other hand, the lowest values
were observed with Boyr and Sewy pol-
lens without significant difference be-
tween them during both seasons of study.

Fruit shape index (L/D ratio)

Data clearly indicated that the highest
L/D ratio (1.37) was achieved by Boyr
and Sewy pollen compared with the other
male types during 2004 and 2005 sea-
sons.

On the other hand, Fard pollen
showed the lowest values in both seasons
and the difference was significant only in
the second season. Ghanamy pollen gave
generally an intermediate value.

It was obvious that Boyr and Sewy
pollens produced elongated fruits in the
first and second seasons, respectively.
While, Ghanamy and Fard pollens pro-
duced nearly round fruits during the sec-
ond season.

Flesh weight (g)

As for the effect of male types on
flesh weight (g), it is obvious that Fard
pollen exhibited the highest flesh weight
(g) followed by Ghanamy pollen without
significant difference between them in the
first season. Moreover, in the second sea-
son, the greatest values were produced by
Boyr and Fard pollens without significant
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difference between them. Meanwhile,
Sewy pollen gave the lowest flesh weight
(9) in both seasons of study.

Flesh thickness (cm)

Concerning flesh thickness, data indi-
cated that the highest significant flesh
thickness was achieved by Fard pollen
compared with the other pollen types in
both seasons. While Sewy pollen gave the
lowest values in both seasons.

Flesh %

The obtained results indicated that the
flesh weight % differed significantly
according to pollen type. Fard pollen
significantly increased the flesh weight
percentage of Barhi dates than other
male types in 2004 season. Whereas, both
Fard and Boyr pollens produced the high-
est significant values in 2005 season
without significant difference between
them.

On the other hand, the lowest flesh %
was recorded by Sewy and Ghanamy
pollens in the first and second seasons,
respectively.

It could be concluded from the ob-
tained results that Fard pollen produced
the highest fruit weight, length and
diameter and flesh weight, thickness and
flesh%. Meanwhile, Boyr and Sewy
pollens gave the highest L/D ratio in the
first and second seasons, respectively.
Boyr and Sewy pollens produced elon-
gated fruits. While, Ghanamy and Fard
pollens produced ovate fruits (Plate, 2).

These results are in harmony with
those found by Shroeder and Nixon
(1958) El-Hammady et al (1977) and
Abd El-Hamid (2000) who reported that

pollen affects the fruit shape, weight and
flesh weight.

Fruit chemical properties

Total soluble solids percentage (T.S.S.
%)

Results in Table (5) showed that
T.S.S.% varied considerably with pollen
grains type. Barhi fruits were significant-
ly higher in T.S.S. when pollinated with
Fard pollen followed in a decreasing or-
der by Boyr pollen without significant
difference between them. Whereas, the
lowest T.S.5.% were recorded by Sewy
and Ghanamy pollen in both seasons of
study.

Titratable acidity %

Regarding the effect of pollen types
on titratable acidity %, data revealed that
there were no significant differences be-
tween the different male types on titrata-
ble acidity % of Barhi dates in both sea-
sons of study.

Tannins %

Data also indicated that there were in-
significant differences between the four
male types in tannins % during 2004 sea-
son.

Fard pollen gave the lowest tannins
value. While Sewy pollen recorded the
highest significant tannins content in
2005 season.

It could be concluded that T.S.S. %
varied considerably with pollen type
where the highest T.S.S. value was ob-
tained by Fard pollen. Meanwhile, there
were no significant differences between
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Plate 2. Fruit setting of Barhi date palm cv. as affected by different male types:
a- Sewy b- Ghanamy c- Fard d- Boyr
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Plate 3. Effect of male types on fruit stape and fruit quality of Barhi date palm cv.

a- Sewy satellite seedling

the different male types on titratable acid-
ity %. The lowest tannins content was
recorded by Fard pollen. This results are
in agreement with those found by Sha-
heen et al (1989b); Abd EIl-Hamid
(2000) who reported that fruit chemical
properties were found to be affected with
pollen type.

Finally, the results clearly indicated
that Ghanamy and Fard male types were
superior in their morphological characters
.Moreover, Ghanamy male type found to
be the most suitable pollinator for Barhi
date palm cv. which significantly im-
proved fruit set percentage and increased
bunch weight (Kg) in both seasons of

b- Ghanamy

c- Boyr  d- Fard

study. While, Fard pollen produced the
highest fruit weight (g), length, diameter,
flesh weight& thickness and flesh %.
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