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Abstract

The effect of fruit thinning and pollen grains dusting as a pollination me-
thods of Saidy date palm which combines of both mechanical pollination and
fruit thinning were studied during 2013, 2014 and 2015 seasons. Pollen mixed
with starch in ratio of 1:1, 3, 5, 7 and 9 as 50, 25, 17, 12.5 and 10% active ingre-
dients. Fruit thinning was carried out by 15, 30 and 45% removal of setting fruits.

The obtained results indicated that there were reduction in the percentage of
fruit retention and fruit weight/bunch as the pollen grains concentration was low-
er or fruit thinning was done. There were no significant differences in fruit
weight/bunch due to dusting pollen grains powder at 50 or 25% compared to con-
trol. On other hand, there was an improve in the fruit quality in terms of increas-
ing the fruit weight, pulp %, total soluble solids and sugar contents and decreas-
ing the fruit moisture content was observed with reduction of pollen grain con-
centrations and doing fruit thinning. Furthermore, there were no significant dif-
ference due to pollination by 17% pollen grains and removing 15% of fruit set-
ting, as well as 12.5% pollen grains and 30% removal of setting fruit.

It could be concluded that pollination by 12.5% pollen grains powder or
removing 30% of fruit setting could be a considerable yield with good fruit quali-
ty. In addition, dusting pollen grains powder at 12.5% resulted in combined of
mechanical pollination and fruit thinning effects.
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Introduction

Date palm (Phoenix dactylifera
L.) is a major tree crops in arid re-
gions of the Middle East and North
Africa, having an important impact
on economy of many countries in
these regions (FAO, 2012). Egypt is
considered among the top ten date
producers, Zaghloul, Samany, Haya-
ny and Sewy are the most economi-
cally important date palm cultivars
grown in Egypt. Presently, the date
growers are facing may difficulties to
produce high quality date fruits for
economical reasons and to compete

with the international market. Two of
the important factors affecting fruit
quality and productivity of date palm
are pollination and fruit thinning. So,
it is needed to find the best pollina-
tion technique that may be easiest and
most convenient for improving fruit-
ing of date palms. A research done of
date palm showed that proper pollina-
tion and thinning practices are neces-
sary to increase quantitative, qualita-
tive and economical output of date
production in palm growing (EI-
Salhy et al., 2010 and Igbal et al.,
2010).
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Artificial pollination is consi-
dered the only way for commercial
date production. It is necessary for
successful fruit set and fruiting. Mix-
ing pollen grains with various carriers
and nutrient minerals were beneficial
in establishing mechanical pollination
and obtaining an economical yield
with good fruit quality and enhancing
pollination efficiency. Mixing pollen
grains with various carriers is an un-
traditional method in date palm polli-
nation which combines both mechan-
ical pollination and fruit thinning (EI-
Kassas and Mahmoud, 1986; Mosta-
fa, 1994; Haffer et al., 1997; El-
Sharabasy et al., 2003; El-Salhy et
al., 2007; El-Salhy et al., 2010; Igbal
et al., 2010 and El-Salhy, 2012).

Thinning practice is an impor-
tant managerial approach in date
palm to improve fruit size, fruit
weight, fruit quality and reduce
chances of bunch breaking and alter-
nate bearing. Several methods were
used to thin date palm trees, i.e.
bunch thinning, bunch strands thin-
ning and individual fruit removal.
Combination of removal of individual
fruits and strands had substantially
improved fruit quality (Abdel-Hamid,
2000; Ali-Dinar et al., 2002; Marashi
and Mousavi, 2007 and Mostafa and
El-Akkad, 2011).

Flower or fruit thinning is a crit-
ical cultural practice in the date palm
production chain that affects fruit de-
velopment, quality, yield and regulate
the tree yearly bearing. Thinning
process is generally practiced either
manually or chemically. There is
much concern regarding the use of
chemicals on the environmental pol-
lution and health aspects. Therefore,
development of a more save and eco-
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nomic thinning agent for the date
palm is critically required especially
under harsh conditions. Fruit thinning
treatments may lead to a decrease of
the total yield, soluble tannins %,
crude fibers % and total acidity %
and are responsible for improving the
weight, size and dimensions of fruit,
pulp weight %, total soluble solids %,
total and sugar contents (Khalifa et
al., 1987; Awad, 2006 and Abdel-
Galil et al., 2008). Thinning by re-
moving 10-30% of bunches number
significantly increased the bunch
weight, advancing ripening and best
fruit quality compared to unthinning
(Godara et al., 1990; El-Shazly,
1999; Abdel-Hamid, 2000; Akl ef al.,
2004; El-Assar, 2005; Al-Wasfy &
Mostafa, 2008 and Mostafa & El-
Akkad, 2011).

So, it 1s needed to find the best
pollination technique that most con-
venient easiest and was act a thinning
effects to get the economical yield
with best fruit quality.

The, this study aimed to find out
the effect of different methods of pol-
lination and fruit thinning on yield
and fruit quality. In addition to inno-
vating an untraditional pollination
method which combines both me-
chanical pollination and fruit thin-
ning. Such practices might be very
essential and great importance for
palm growers.

Materials and Methods

This study was carried out dur-
ing three successive seasons 2013,
2014 and 2015 on Saidy date palms
grown at Research Farm of Agricul-
tural Research Station that located at
El-Kharga Oasis, New Valley Gover-
norate, Egypt. Ten palms of 35 years
old, with uniform vigour and in good
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physical condition, free of insect
damage and diseases. The number of
spathes per palm were adjusted to ten
by removing excess earliest, latest
and smallest. The retained bunches
were thinned to a constant number of
strands. The involved palm trees re-
ceived the horticulture practices. Nine
pollination and fruit thinning treat-
ments were arranged as follows:

1-Hand pollination by inserting
7-10 strands/bunch (T).

2-Dusting mixed pollen grains
at 1 unit of pollen to 1 unit starch
(50% active ingredients) on a volume
basis (T5).

3-Dusting mixed pollen grains
at 1 unit of pollen to 3 units starch
(25% active ingredients) on a volume
basis (T3).

4-Dusting mixed pollen grains
at 1 unit of pollen to 5 units starch
(17% active ingredients) on a volume
basis (Ty).

5-Dusting mixed pollen grains
at 1 unit of pollen to 7 units starch
(12.5% active ingredients) on a vo-
lume basis (Ts).

6-Dusting mixed pollen grains
at 1 unit of pollen to 9 units starch
(10% active ingredients) on a volume
basis (T).

7-Thinning by removing 15% of
the fruits per strands (T5).

8-Thinning by removing 30% of
the fruits per strands (Tg).

9-Thinning by removing 45% of
the fruits per strands (Ty).

The pollen grains were ex-
tracted by removing protective sheath
and inflorescence was kept under
sunlight on newspaper for releasing
pollen grains. After one hour the
flowers were open and pollen grains
released. After drying pollen grains

94

were rubbed in foam duster. Dusting
was done on opened spathe. To pre-
vent contamination of pollens, after
pollination every bunch was bagged
by paper bags which is removed after
fruit set.

Pollination was uniformed in re-
spect of source date and method to
avoid residues of metaxenia, as well
as Fruit thinning treatments were
done after fruit set and applied on the
same palm.

The experiment was arranged in
a complete randomized block design
including nine treatments with ten
replications, bunch each.

All bunches were harvested at
tamr stage (last week of September)
ultimate fruit retention and fruit
weight/bunch (kg) were estimated.
Samples of 50 fruits were picked at
random from each bunch for the de-
termination of some physical and
chemical fruit properties, according
to A.O.A.C. methods (1985). Data
were subjected to statistical analysis
according to the procedure reported
by Gomez and Gomez (1984) and
Snedecor and Cochran (1990).
Treatments means were compared by
the least significant difference test
(L.S.D.) at the 5% level of probability
in the three experimental seasons.

Results and Discussion

Yield index:

Bunch weight is an indicator for
the yield of palm trees since the num-
ber of bunches on palm was constant.
Table (1) exhibits the effect of polli-
nation and fruit thinning treatments
on the fruit retention and fruit
weight/bunch of Saidy date palm in
2013, 2014 & 2015 seasons. it is ob-
vious from the data that the results
took similar trend during the three
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studied seasons. Data declared that,
fruit retention percentage and fruit
weight/bunch were significantly de-
creased due to pollinating by dusting
pollen grain with starch at 1 pollen to
5 (Ty), 7 (Ts) or 9 (Tg) starch (17,
12.5 or 10% pollen) as well as doing
fruit thinning compared with the tra-
ditional pollination. On other hand
data, showed that insignificant differ-
ence in fruit reduction and fruit
weight/bunch due to dust pollen
powder at 1 pollen to 1 starch (T,) or
3 starch (T3) (50 or 25% active ingre-
dients on volume basis).

Also, no significant difference
in these traits due to dusting by 17%
pollen grains (T4) and fruit thinning
by removing 15% of fruits (T;), as
well as dusting by 12.5% pollen
grains (Ts) and fruit thinning by re-
moving 30% of fruits (Ts).

The fruit retention percentage
were (79.10, 77.65, 76.48, 65.25,

55.10, 34.88, 68.60, 57.13 and
45.59% as av. of the three studied
seasons) due to pollinating by tradi-
tional pollination (T;), dusting pollen
with starch at (50%, T,), 1:3 (25%,
T3), 1:5 (17%, T4), 1:7 (12.5%, Ts),
1:8 (10%, Ts), 15% thinning (T5), 30
thinning (Tg) and 45% thinning (Ts),
respectively. The corresponding fruit
weight/bunch were (11.30, 10.95,
10.80, 10.30, 9.20, 6.58, 10.32, 9.55
and 8.17 kg) due to use of T; to T,
respectively. The decrement percen-
tage of fruit weight/bunch due to dust
pollen powder or fruit thinning over
traditional pollination and unthinned
fruits (T;) were (3.10, 4.42, 8.85,
18.58, 41.77, 8.67, 8.45 and 27.70%
as av. of the three studied seasons)
due to T, to Ty compared to Ty, re-
spectively.

Table 1. Effect of pollination and fruit thinning treatments on fruit retention and
fruit weight/bunch of Saidy date during 2013, 2014 and 2015 seasons.

Fruit retention (%) Fruit weight/bunch (kg)

2013 | 2014 | 2015 | Mean | 2013 | 2014 | 2015 |Mean
Hand pollination. T,|75.30| 76.64 | 8535 | 79.10 | 11.22 | 11.69 | 11.00 | 11.30
Dusting (50% pollen) T, |73.85| 75.18 | 83.90 | 77.65 | 10.84 | 11.38 | 10.65 | 10.95
Dusting (25% pollen) T;|72.70| 73.88 | 82.74 | 76.48 | 10.70 | 11.28 | 10.42 | 10.80
Dusting (17% pollen) T,[61.80| 62.74 | 71.22 | 65.25 | 10.10 | 10.85 | 9.94 |10.30
Dusting (12.5% pollen) | Ts|52.60| 52.86 | 59.85 | 55.10 | 9.17 9.52 8.92 | 9.20
Dusting (10% pollen) Te |33.70| 34.25 | 36.68 | 34.88 | 6.55 6.92 6.26 | 6.58
Thinning (15% fruits) | T,;|66.76| 66.39 | 72.65 | 68.60 | 9.95 | 10.15 | 10.85 | 10.32
Thinning (30% fruits) | Tg|53.38| 52.78 | 65.11 | 57.13 9.10 9.30 | 10.25 | 9.55
Thinning (45% fruits) | Ty [45.50| 43.35 | 47.92 | 45.59 | 7.95 7.80 8.75 | 8.17
L.S.D. 3.81 | 3.70 4.10 3.11 0.59 0.55 0.61 | 0.53

The reduction on fruit weight /
bunch was associated with decreasing
the pollen grain percentage from 50
to 10% as well as fruit thinning from
15 to 45% of fruit set. These results
could be attributed to the reduction of
fruit set because of decreasing the
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pollen grain concentration as well as
reducing the fruit retention, hence,
the fruit weight/bunch was decreased.
Then, it could be concluded that there
was a significant positive correlation
between the fruit retention and fruit
weight/bunch.
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Such a finding might be attri-
buted to the pollen grains that have
different sensitivities during pollen
tube growth on stigmas. Higher pol-
len concentration resulted in more
initial fruit set due to the pollination
of a larger number of available fe-
male flowers. The mixed carriers on
reducing fruit set might be due to low
pollen concentration as well as the
carrier either decrease the moisture
absorption around the stigma or their
competition with pollen grains on
stigmas.

It can be concluded from these
results that using dusting, had proved
important from economic point of
view which are shown 12.5 to 25%
from the need amount of traditional
pollination without reduction on
yield.

Fruit quality:

A- Physical characteristics:

Data in Tables (2 & 3) indicated
that there was an improvement of the
fruit physical quality in terms of in-
creasing the fruit weight, size dimen-
sions and fruit pulp percentage and
decreasing moisture content due to
pollination with dusting methods or
fruit thinning compared to the tradi-
tional pollination (control). The im-
proving of these traits was associated
with the decrease of the used pollen
grains concentration from 25-10% as
well as retained fruits from 85 to 55%
of setting fruits. The heaviest fruits
were detected on palms pollinated
with pollen grain concentration at
10% of dusting powder (Ts), as well
as removing 45% of setting fruit (Ty).
No significant differences in fruit
weight, dimensions, fruit pulp % and
moisture content were observed due
to using dusting of pollen grains at 10
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or 12.5% as well as fruit thinning by
removing 30 to 45% of setting fruits.

The recorded fruit weight were
8.64, 8.72, 8.82, 9.57, 10.97, 11.23,
10.08, 11.14 and 11.40g (average of
the three studied seasons) due to Ty to
Ty, respectively. The increment per-
centage of fruit weight in response to
different pollination and fruit thin-
ning treatments over control (Ty)
were 0.92, 2.08, 10.76, 26.97, 29.98,
16.67, 28.94 and 31.94% (average of
the three studied seasons) due to T, to
Ty respectively.

The increase in fruit weight and
its size are most important target than
total yield due to the increase of fruit
weight and size resulted in an in-
crease in the packable yield.

Such improvement of fruit
physical properties 1.e. increasing
fruit weight, dimension and pulp %
might be occurred in response to the
use of diluted pollen grains dusting
for pollination. These findings could
be due to the reduction of fruit reten-
tion that cause a reduction in the
number of fruits per bunch without
changing the number of leaves that
may induce the better supply of car-
bohydrates which are synthesized in
the leaves. Such effects were similar
to fruit thinning effects on improving
the physical fruit properties. So, it
could be easy to identify the initial
fruit set percentage which gave the
considerable yield characterized by
high fruit quality using either differ-
ent hand pollination techniques dust-
ing pollens or fruit thinning methods.

B- Chemical characteristics:

Data in Tables (4 & 5) indicated
that pollination by pollen grains dust-
ing or fruit thinning were significant-
ly improved the fruit chemical consti-
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tuents in terms of increasing the so-
luble solids and sugar contents com-
pared to pollination by traditional
pollination. The improvement of
these fruit traits was associated with
the reduction of pollen grain concen-
tration from 25 to 10% as well as re-
tained fruits from 85-55% of setting
fruits or pollen powder dusting at
10% pollen (Tg) as well as removing

45% of setting fruit (Ty) gave the
maximum values of soluble solids
and sugar contents, whereas, using
the traditional pollination (T;) gave
the minimum values. No significant
difference in fruit chemical properties
were observed due to use of either
dusting pollen at 10-12.5% or remov-
ing 30-45% of setting fruits.

Table 2. Effect of pollination and fruit thinning treatments on fruit weight and di-
mension of Saidy date during 2013, 2014 and 2015 seasons.

Charac. Fruit weight (g) Fruit length (cm) Fruit diameter (cm)
Treat. 2013 | 2014 | 2015 | Mean | 2013 | 2014 | 2015 | Mean | 2013 | 2014 | 2015 | Mean
T, 8.68 | 8.71 | 8.52 | 8.64 |3.39|3.42|3.36| 3.39 |2.10]2.11|2.10| 2.10
T, 8.76 | 8.80 | 8.60 | 8.72 | 3.43|3.44|3.39 | 3.42 |2.11]2.13|2.12| 2.12
T; 8.87 | 8.85| 875 | 8.82 |3.52|3.55|3.50| 3.52 |2.12]2.13|2.12| 2.12
T, 9.65 | 9.67 | 9.40 | 9.57 | 3.58 [ 3.59|3.54 | 3.57 | 2.24]2.25]|2.23] 2.24
Ts 10.97]11.10/10.86|10.97 | 3.78 | 3.81 | 3.76 | 3.78 | 2.26 | 2.28 | 2.25 | 2.26
Ts 11.2011.40|11.10| 11.23 | 3.98 | 4.07 | 3.82 | 3.96 | 2.28 | 2.31 | 2.26 | 2.28
T, 10.05]10.15|10.05| 10.08 | 3.66 | 3.70 | 3.65 | 3.67 | 2.14 | 2.16 | 2.25| 2.18
Ty 11.24111.20/10.99| 11.14| 4.00 | 3.94 | 3.82 | 3.92 | 2.21 | 2.25|2.32| 2.26
Ty 11.39]11.47|11.35]11.40 | 4.01 | 4.01 | 3.94 | 3.99 | 2.23[2.25]|2.34| 2.27
L.S.D. 0.53 1 0.58 | 0.51 | 0.44 | 0.17 | 0.15| 0.15 | 0.13 | 0.09 | 0.10 | 0.08 | 0.06

Table 3. Effect of pollination and fruit thinning treatments on pulp weight and
moisture percentage of Saidy date during 2013, 2014 and 2015 seasons.

Charac. Pulp weight (%) Fruit moisture (%)

Treat. 2013 2014 2015 Mean | 2013 2014 2015 Mean
T, 84.49 84.62 84.51 84.54 15.00 14.80 14.00 14.60
T, 84.60 84.80 84.76 84.72 14.86 14.65 13.85 14.45
T; 84.78 84.86 84.80 84.81 14.45 14.65 14.00 14.37
T, 86.44 86.54 86.65 86.54 13.50 13.75 13.50 13.72
Ts 87.25 87.44 87.43 87.37 13.10 13.25 12.90 13.08
Te 87.72 88.22 87.98 87.97 12.10 12.90 12.85 12.82
T, 85.71 87.35 86.95 87.27 13.75 13.75 13.50 13.67
T 87.52 88.48 87.28 88.13 13.25 13.30 13.05 13.20
T, 88.72 88.63 88.13 88.49 12.80 12.95 12.75 12.83

L.S.D. 1.85 1.90 1.88 1.63 0.56 0.53 0.38 0.42
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Table 4. Effect of pollination and fruit thinning treatments on total soluble acids
and total sugars contents of Saidy date during 2013, 2014 and 2015 seasons.

Charac. TSS (%) Total sugars (%)
Treat. 2013 2014 2015 Mean 2013 2014 2015 Mean
T, 7450 | 75.70 | 74.00 | 74.73 | 69.43 | 69.30 | 67.48 | 68.74
T, 75.10 | 76.20 | 74.54 | 7528 | 69.95 | 69.85 | 68.10 | 69.30
T; 75.60 | 76.40 | 7542 | 75.81 | 70.32 | 70.04 | 68.86 | 69.74
T, 77.30 | 78.10 | 76.24 | 77.21 | 71.57 | 71.75 | 69.86 | 71.06
Ts 78.80 | 80.60 | 78.50 | 79.30 | 73.21 | 73.96 | 71.67 | 72.95
T 79.90 81.10 79.50 80.17 | 73.36 | 74.26 | 71.88 | 73.17
T, 78.88 | 79.40 | 77.77 | 78.68 | 72.57 | 73.40 | 72.00 | 72.66
T 80.08 80.52 79.40 7997 | 73.72 | 7447 | 73.14 | 73.78
T 81.04 81.80 80.48 81.11 7495 | 7544 | 74.46 | 74.95
L.S.D. 2.28 2.36 2.05 1.96 2.44 2.74 2.43 2.24

Table 5. Effect of pollination and fruit thinning treatments on reducing and non-
reducing contents of Saidy date during 2013, 2014 and 2015 seasons.

Charac. Reducing sugars (%) Non-reducing sugars (%)
Treat. 2013 2014 2015 | Mean | 2013 2014 | 2015 | Mean
T, 60.77 | 60.98 | 59.38 | 60.38 8.66 8.32 8.10 8.36
T, 61.20 | 61.38 | 60.25 | 60.94 8.75 8.47 7.85 8.36
T; 61.34 | 61.64 | 60.60 | 61.19 8.98 8.41 8.26 8.55
T, 62.10 | 63.14 | 61.25 | 62.16 9.47 8.61 8.61 8.90
Ts 63.38 | 65.51 | 62.99 | 63.79 9.83 8.76 8.68 9.16
T 63.30 | 65.35 | 63.25 | 63.97 | 10.06 8.91 8.63 9.20
T, 62.95 | 63.42 | 63.64 | 63.34 9.62 9.98 8.36 9.40
Ts 63.42 | 6431 | 64.19 | 63.97 | 10.30 | 10.16 8.95 9.80
Ty 64.71 | 65.12 | 65.35 | 65.06 | 10.24 | 10.32 | 9.11 9.89
L.S.D. 1.89 1.80 1.78 1.61 0.41 0.38 0.29 0.33

The obtained total soluble solids
(TSS) were (74.73, 75.28, 75.81,
77.21, 79.30, 80.17, 78.68, 79.97 and
81.11 as av. the three studied sea-
sons) due to T; to Ty, respectively.
The increment percentage of TSS due
pollen dusting or fruit thinning was
attained (0.73, 1.45, 3.32, 6.12, 7.28,
5.29, 7.01 and 8.54% as av. the three
studied seasons) due to T, to Ty com-
pared to Ty, respectively.

These findings might be due to
the reduction in the fruit retention
percentage by using the diluted pollen
grain concentration or remained fruits
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due to fruit thinning. Such reduction
in fruits was effective on lowering the
competition among the fruits and in-
duces adequate carbohydrates and
other essentials assimilated for the
residual ones, which consequently
enhance the fruit maturity and im-
proves its contents of total soluble
solids and sugar contents. In addition,
fruit thinning, effectively lowered the
competition occurred between fruits
and consequently raised the total so-
luble solids and sugar contents for
each fruit. So, it could be said that the
use of diluted pollen grain concentra-
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tion has a similar effect like the fruit
thinning on improving the fruit quali-
ty.

In general, it could be con-
cluded that there is a positive rela-
tionship between fruit thinning and
improvement of physical quality and
the chemical constituents. On other
hand, there is a negative relationship
between the fruit retention and im-
provement of fruit quality.

These results are in harmony
with the results of Haffer et al.
(1997), Khayyat et al. (2007), El-
Salhy et al. (2007), Ashour et al.
(2008), Alabri et al. (2006), El-Salhy
et al. (2010), El-Sese et al. (2010),
Igbal et al. (2010), Abdalla et al.
(2011) and El-Salhy et al. (2012).

In addition, the enhancing effect
of fruit thinning on date fruiting are
in harmony with the results obtained
by Godara (1990), Moustafa (1998),
El-Shazly  (1999), Abdel-Hamid
(2000), Hussein & Hassan (2001),
Hammam et al. (2002), Nirmaljit et
al. (2006), Tavakkoli et al. (2006),
Marzouk et al. (2007), Marashi &
Mousavi (2007), Al-Wasty & Mosta-
fa (2008), Abdel-Galil et al. (2008),
Mostafa & El-Akkad (2011), Daman-
keshan & Panahi (2013), Bashir ef al.
(2014) and Al-Saikhan & Sallam
(2015).

Conclusion

On the light of the current re-
sults, it could be concluded that polli-
nation by 12.5% pollen grains powd-
er or fruit thinning by remaining 30%
of fruits setting could lead to a consi-
derable yield with good fruit quality.
In addition, dusting pollen grains
powder at 12.5% play a combined
mechanical pollination and fruit thin-
ning effects.

99

References

A.O0.A.C. (1985). Association of Offi-
cial Agricultural Chemists. Offi-
cial Methods of Analysis.
A.O.A.C. 14™ Ed. Published by
A.O0.A.C. Washington, D.C.
(US.A)).

Abdalla, M.G.; A.M. EL-Salhy and
R.A.A. Mostafa (2011). Effect of
some pollination treatments on
fruiting of Zaghloul date palm
cultivars under Assiut climatic
conditions. Assiut J. of Agric.
Sci, 42 (special issue) 350-362.

Abdel-Galil, H.A.; A.M. El-Salhy;
M.M. El-Akkad and Y.M. Diab
(2008). Effect of different me-
thods and dates of fruit thinning
on "Sewy" date yield and quality
under New Valley conditions.
The 3rd Int. Conf. on Date Palm,
25-27 April, El-Arish, Egypt.

Abdel-Hamid, N. (2000). Effect of
time, rate and patterns of thin-
ning, leaf bunch ratio and male
type on “Zaghloul” date yield and
quality. Arab, J. Agric. Sci. Ain
Shams Univ., Cairo, 8(1): 305-
317.

Akl, AM.; M.A. Ragab and A.Y. Mo-
hamed (2004). Yield and fruit
quality of Sewy date palms in re-
sponse to some fruit thinning
treatments. The Second Inter.
Conf. on Date Palm Faculty of
Envir. Agric. Sci., El-Arish, Suez
Canal Univ. Egypt. 6-8 Oct.

Alabri, N.; K. Al-Busaidi and S. Al-
hemaimee (2006). Effect of pol-
len grains suspension on fruit set
and physicochemical characteris-
tics of two date palm (Phoenix
dactylifera.) cultivar Qnt. Conf.
on date palm production and
processing technology May 9-11
Muscat , Oman. P19



Assiut J. Agric. Sci., (47) No. (3) 2016 (92-103)

Website: http://www.aun.edu.eg/faculty agriculture/arabic

ISSN: 1110-0486
E-mail: ajas@aun.edu.eg

Ali-Dinar, HM.; A.A. Alkhateeb; I.
Al-Abdulhadi; A. Alkhateeb;
K.A. Abugulia and G.R. Abdulla
(2002). Bunch thinning improves
yield and fruit quality of date
palm (Phoenix dactylifera L.).
Egypt. J. Applied Sci., 17 (11):
228-238.

Al-Saikhan, M.S. and A.A. Sallam
(2015). Impact of chemical and
non-chemical thinning treatment
on yield and fruit quality of date
palm. J. of Food and Research, 4
(4): 18-24.

Al-Wasfy, M.M. and R.A.A. Mostafa
(2008). Effect of different me-
thods of fruit thinning on Zag-
hloul date palm production and
fruit quality. Assiut J. of Agric.
Sci., 39(1): 97-106.

Ashour, N.E.; H.S.A. Hassan and
E.A.M. Mostafa (2008). Effect of
some pollen carriers on yield and
fruit quality of Zaghloul and Sa-
mani  date palm cultivars.
American—Eurasian J. Agric. &
Environ. Sci., 4(3): 391-396.

Awad, A.M. (2006). Water spray as a
potential thinning agent for date
palm flowers (Phoenix dactylife-
ra L.) c.v. "Lulu" Abstract J. Int.
Conf. on Date Palm Production
and Processing Technology, May
9-11, Muscat Oman, p: 12.

Bashir, M.A.; M. Ahmad; F. Altaf and
K. Shabir (2014). Fruit quality
and yield of date palm (Phoenix
dactylifera L.) as affected by
strand thinning. J. Anim. Plant
Sci., 24 (3): 951-954.

Damankeshan, B. and B. Panahi
(2013). Evaluation of the effects
of bunch thinning methods on
drying blossom of date palm dis-
order in two stages of pollination
and Kimri. Inter. Res. Of Appl.
Basic. Sci. 4 (6): 1514-1516.

100

El-Assar, A.M. (2005). Response of
"Zaghloul" date yield and fruit
characteristics to various organic
and inorganic fertilization types
as well as fruit thinning models
in a rich carbonate soil. J. Agric.
Sci. Mansoura Univ., 30(5):
2795-2814.

El-Kassas, Sh.E. and H.M. Mahmoud
(1986). The possibility of polli-
nating date palm by diluted pol-
len. Proceeding of second Sym-
posium on date palm in Saudi
Arabia, Al-Hassa, Saudi Arabia.

El-Salhy, A., H.M. Marzouk, H.A. Ab-
del-Galil and A.E. Mahmoud
(2007). Effect of some pollina-
tion treatments on yield and fruit
quality of some date palm culti-
vars. The 4™ Symposium on date
palm in Saudi Arabia, King Fais-
al Univ., Al-Hassa, 5-8 May.

El-Salhy, A.; H.A. Abdel-Galil; A.A.
El-Bana and E.F. Ahmed (2010).
Effect of pollen grains suspen-
sions spraying on yield and fruit
quality of Saidy date palm culti-
var. Acta Horti. 882 Dec. 329-
336 Pro. of 4™ Iner. Date Palm
Con.

El-Salhy, A.M.; R.A.A. Mostafa; A.A.
El-Banna and Y.M. Diab (2012).
Effect of pollination methods and
pollen grains dilution on bunch
weight and fruit quality of Sewy
date palm cultivar. Assiut J.
Agric. Sci., 43, No. 2 (Special Is-
sue): 119-131.

El-Sese, AM.A.; AK.A. Mohamed
and M.T.M. Samouni (2010). Ef-
fect of pollen grains concentra-
tion on bunch weight and fruit
quality of Halawy and Hayany
date palm cultivars. Zagazig J.
Agric. Res., 37 (1): 17-39.

El-Sharabasy, S., A. Seif Eldin, A.
Banna and A.A. Eliwa (2003).



Samouni, et al., 2016

Effect of pollination methods and
pollen sources on fruit set, yield
and fruit quality of Sewy and
Samany dates. J. Agric. Sci.
Mansoura Univ., 28 (6): 4857-
4870, Egypt.

El-Shazly, S.M. (1999). Effect of fruit
thinning on yield and fruit quality
of “Nabtet Ali” Saudi date palm.
The International Conference on
date palm Nov. 9-11, Assiut Un-
iv., Egypt, pp: 17-33.

FAO (2012). Food and Agriculture
Organization  Statistical ~ Year
Book. FAO. Rome Italy.

Godara, R.K.; N.R. Godara and N.S.
Nehra (1990). Effect of level of
thinning on ripening of date palm
fruit (Phoenix dactylifera) cv.
Shamran. Res. Dev. Rep., 7(1-2):
21-25.

Gomez, K.A. and A.A. Gomez (1984).
Statistical Procedures for Agri-
culture Research. 2nd Ed. Wily,
New York.

Haffer, 1., H. Al-Jubuiri and M.H.
Ahmed (1997). Effect of pollina-
tion frequency and pollen con-
centration on yield and fruit of
mechanical pollinated date palm
trees (Phoenix dactylifera L.). J.
Agric. Engn. Res. 68: 11-14.

Hammam, M.S.; Sabour-Asma and
Ebeed-Sanaa (2002). Effect of
some fruit thinning treatments on
yield and fruit quality of Zag-
hloul date palm. Arab Univ. J.
Agric. Sci., Ain Shams Univ.,
Cairo, 10(1): 261-271.

Hussein, F.H. and A.S. Hassan (2001).
Effect of hand and mechanical
pollination on fruit set, yield and
fruit quality of dry dates CV.
"Gondeila" under conditions of
Aswan Governorate, Egypt. Za-
gazig J. Agric. Res., 28 (6):
1035-1049.

101

Hussein, F.H. and A.S. Hassan (2001).
Effect of hand and mechanical
pollination on fruit set, yield and
fruit quality of dry dates CV.
"Gondeila" under conditions of
Aswan Governorate, Egypt. Za-
gazig J. Agric. Res., 28 (6):
1035-1049.

Igbal, M; M.Q. Khan; M. Munir; S.
Rehman; H. Rehman and M.
Niamatullah. 2010. Effect of dif-
ferent pollination techniques on
fruit set pomological characters
and yield of Dhakki date palm
(Phonex dactylifera L) in Dera
Ismail Khan, KP. Sarhad. 1.
Agric., 26 (4): 515-51

Khalifa, A.S.; A.L. El-Kady; K.M. Ab-
dalla and A.M. El-Hamdy (1987).
Influence of thinning patterns and
leaf/bunch ratio on “Zaghloul”
dates. Ann. Agric. Sci., Fac.
Agric., Ain Shams Univ., Cairo,
Egypt. 32(1): 637-647.

Khayyat, M.; E. Tafazoli; S. Eshaghi
and S. Rajaee (2007). Effect of
nitrogen, boron, potassium and
zinc sprays on yield and fruit
quality of date palm. American
Eurasian J. Agric. & Environ.
Sci., 2 (3): 289-296.

Marashi, S. and A. Mousavi (2007).
Effect of different methods and
degrees of fruit thinning on yield
and fruit characteristics of Barhee
date cultivar. Acta Hort. (ISHS)
736: 187-192.

Marzouk, H.M.; A.M. El-Salhy; H.A.
Abdel-Galil and A.E. Mahmoud
(2007). Yield and fruit quality of
some date palm cultivars in re-
sponse to some flower thinning
rates. The 4th Symposium on
date palm in Saudi Arabia. King
Faisal Univ., Al-Hassa, 5-7 May,
p: 110.



Assiut J. Agric. Sci., (47) No. (3) 2016 (92-103)
Website: http://www.aun.edu.eg/faculty agriculture/arabic

ISSN: 1110-0486
E-mail: ajas@aun.edu.eg

Mostafa R.A.A. and M.M. El Akkad dates in relation to fruit size and

(2011). Effect of fruit thinning
rate on yield and fruit quality of
Zaghloul and Haiany date palms.
Australian J. of Basic and Ap-
plied Sciences, 5(12): 3233-3239

Mostafa, R.A.A. (1994). Effect of dif-

ferent pollination methods on
improving productivity of certain
date palm (Phoenix dactylifera
L.) cultivars under Assiut condi-
tions. Ph.D. Thesis, Fac. Agric.,
Assiut Univ., Egypt.

Moustafa, A.A. (1998). Studies on fruit

thinning of date palm .The First
International Conference on date
palm Al-Ain United Arab Emi-
rates, pp: 354-363.

Nirmaljit, K.; J.S. Josan and P.K.

Monga (2006). Fruit thinning of

102

quality. Abstract of the Third In-
ternational Date Palm Conf. Feb.
19"-21"  Abu Dhabi, United
Arab Emirates.

Snedecor, G.W. and W.G. Cochran

(1990). Statistical Methods 7™ ed.
JTowa State Univ. Press. Ames.

Tavakkoli, A.; E. Tafazoli and M. Ra-

hem (2006). Comparison of hand
versus chemical thinning on qual-
ity and quantity of fruits and al-
ternate bearing of "Shahani" date
(Phoenix dactylifera L.). Abstract
of the Third International Date
Palm Conf. Feb. 19"-21%, Abu
Dhabi, United Arab Emirates.



Samouni, et al., 2016

s amall mld) JAS L pailad g Jgana Ao Ll Cid g il 5ok il
e 3368 dlas “@qug&'\é?h@‘ ¢ ‘gaihaligﬁhmclﬁl‘.\p c'g.a'w.\m‘thg.'u
Lo saudf daala — de) )3l 440K — A< i
) Jis gl g a6 38 el Jasall

oaidlal)
daas e Yavo g Y e ¢ YOOy L dlie aud se &5 DA Lul 500 028 Oyl
o o et AL S AU g ey LD e il A Al L jeae — s
L ek Sl
coch\\)dw&hidww\gcuﬂ\upkp)ﬂ&u@ﬂ\éﬁ\
MJ&(?J\}SS\Q;CGH\&_}};&A%M‘\\‘,o‘\\/‘\‘o‘m ‘}...\S‘)'j:\__\.*.u.'\._a}("'\c\/

Goala By Ll Ge%Eo Ve Ve AL Ll Gl gl Gl g el malilly
a6 s el Clalaall 538 A jlEe iy aEal) dey (B CDLLas
bl ¢ el a8
o 8a5 A o Adaly g ull/ HLAl (5 el LD A (8 (s 8 pall Digs -
Ly 1 oladia) vie G g palill 13a oK) ol Ll ok o) jal o i) Laglie
W s %Yo 00 Jaeay alil
b lie 3 S5 el daii 4y el g Apmplall Ll Cliia 8 4 gme 3ol ) Gigas
.Jw‘h_.ﬁiﬂ'«“);“ }i c_\ﬂ\
i a A S5 ddaly sl Jlall ()5 Aatiall Ll daudl 4 5me 3558 Jadi ol —
%Y s AL el J %IY,00 5 s b slie il dai 4y el g dmgdall L
o e %E0 AL el o %) Lo glaay il S LN (e
S eld Cen %V Y,0 Jamay T it il dpaaly g gl Sy A pal) =35 (g
oalad 3 Jie Jpane zly elliy L) e aay L e %Te AL Ll cad
Cody Sl Sl il ddae G ey %1 Y,0 Janay puiatll (o Sliad 3o 4y )
kel Gaibad Gy zlil) 3L B0l ) g LY A (e JI) Laa el

103



