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ABSTRACT

The primary cash crop in the Egyptian Oases is date palm, and insect pest infestations are a limiting
factor in date production. current research concentrated on the Siwi date palm cultivar, which has a
significant economic influence in El Kharga Oasis in the New Valley governorate of Egypt. There
were two years of field trials to investigate the effects of the amount of pollen grain used in three
pollination techniques (hand pollination with fresh pollen strands, spraying pollen grains suspension (
pollens/L water) and dusting of (pollens+starch) on the infestation % with two early date palm
pests,the greater date moth, Aphomia (Arenipses) sabella (Hampson) and the lesser date moth,
Batrachedra amydraula (Meyrick) and also its effect on initial fruit set and fruit retention (%) of date
fruits. Obtained results indicated that the infestation of date fruits by the two tested insect pests
increase by the increase of whether the number of pollen strands, the amount of pollen grains, and the
percentage of pollen grains during date palm pollination by the three tested methods. Regarding the
effect of different ways of date palm pollination on the initial fruit set and fruit retention (%) of date
fruits, the results indicated that there was no clear trend in the results. It is possible to recommend the
use of the three treatments for pollination methods: hand pollination with 7 fresh pollen strands,
spraying pollen grains suspension (2.5 g pollens/L water) and dusting of 2.5g pollens + 10g starch
(1:4), because they led to a low infestation % by the two tested insects, and at the same time to a high
percentage of initial fruit set and fruit retention. It reduces the amount of pollen required and reduces
the cost of providing it, especially since the number of female palms is increasing and the need for
large quantities of pollen to pollinate females.

Keywords: Date palm, pollination methods, fruit set, fruit retention, Aphomia (Arenipses) sabella and
Batrachedra amydraula.

1. Introduction

One of Egypt's most profitable fruit crops is the date palm, or Phoenix dactylifera (Linn.), whose
fruits are considered to be a balanced diet and whose various parts are used by the villagers in a
variety of handcrafts (El-Lakwah et al. 2011; El-Shafei 2011; Zinhoum and El-Shafei 2019; Abd El-
Wahab et al. 2020; El-Shafei et al. 2022). The New Valley Governorate is considered one of the most
important Egyptian governorates for producing dates, as it represent one-third of the area of Egypt,
and the number of palm trees in it is about 4 million palm trees. Date palm trees yield can
significantly decrease as a result of infestations with different insect pests, both in terms of quantity
and quality (El-Shafei et al. 2019; Assous et al. 2022; Mahmoud et al. 2022 and El-Shafei and Attia
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2023). The roots, trunk, fronds, and fruits of palm tree are among the several areas that these pests
attack (EI-Shafei 2015 ; El-Shafei et al. 2018 ; El-Shafei 2020).Both Aphomia (Arenipses) sabella
(Hampson) (Lepidoptera:Pyralidae) and Batrachedra amydraula (Meyrick) (Lepidoptera:
Batrachedridae)are considered among the most important economic insects that infest date palm fruits
in the early stages of fruit growth and lead to a huge loss in the main crop as a result of their
infestation(El-Shafei 2018 ). According to Gameel (2017), 4. sabella and B. amydraula are regarded
as early date palm pests in the New Valley region of Egypt. It was mentioned that in mid-January,
various A. sabella larval instars were seen in the frond bases at full activity. The date palm males'
unopened spadix revealed the earliest infestation during the final week of January. More than 80% of
the date palms under inspection had the pest infestation. The clipped bunch bases generally had an
average of roughly 10%. (This symptom indicates the agricultural loss for the Siwi cultivar in the El-
Kharga Oasis in terms of economic loss). In El-Dakhla Oasis, the direct date fruit losses varied from
(25%) on Siwi cultivar (Semi dry date) to (45%) on Tamr El Wady (Dray date). Young larvae are first
observed consuming the tops of unopened spathes in March, marking the beginning of harm. The
larvae enter when the spathes open, and they have the ability to remove entire strands of flowers and
early fruits. Their grazing is identified by a rough silken tunnel that, when the larva is fully grown,
may be 3.5 cm long and is covered in bits of grass and plant (Wiltshire, 1957 and Hussain, 1963).

In reference to the lesser date moth, which infest date fruits and causes severe harm to them and
lowering the crop's yield. Its harm is summed up in, the fruit eventually dries and drops as a result of
the larvae's deep tunneling into the fruit. The simple way to identify an infestation is to see it turn
brown and stay bound to the fruit stalks by a silken thread. Infestation may result in a higher than 40%
loss of fruits. (Saleh, 1974; Venezian and Blumberg, 1982; Temerak e al., 2007; Kinawy, 2012;
Gameel et al., 2014 and Sayed et al., 2014).

The date palm sector suffers from many problems that limit the quantity and quality of production
due to the lack of optimal agricultural operations. Therefore, the efficiency of agricultural operations
conducted on palm trees must be developed and increased repeatedly annually, which in turn leads to
obtaining high production in quantity and quality. Pollination is considered one of the most important
processes that must be paid attention to and developed, as it is the main reason for the presence of
fruits (Ream and Furr, 1970; Shaheen, 1986; Gasim, 1993 and Kotb,1993). According to Nixon
(1951) and Ream and Furr (1970). Hand pollination is the common and conventional method of
producing dates and is required for fruit establishment and fruiting. The male strands are inserted into
the female flower cluster to carry out the process (Dawson, 1956; Ahmed, 1959; Goor, 1967; Sial,
1980; Kataab, 1985 and Hamood et al., 1986). The suggested technique for traditional pollination
uses seven strands/spathe (Ahmed et al., 2016).

Because of not all farmers follow the same recommendation, they may increase or decrease the
number of strands per spathe, and also the appearance of many other methods of pollination and the
spread of infestation with the two insects mentioned above. The aim of this research was to study the
effect of different methods and quantities of pollination on the date fruits infestation % by 4. sabella
and B. amydraula as well as their effect on initial fruit set and fruit retention (%) of Siwi cultivar
during 2022 and 2023.

2. Materials and Methods
2.1. The location of the Experiments

Field This experiment was carried out on a date palm farm located in (25°27'39"N 30°32'01"E)
El-Kharga Oasis in the New Valley Governorate in Egypt. The planted palm trees were of the Siwi
cultivar belonging to the group of semi-dry cultivar, and were 20 years old during two consecutive
seasons 2022 and 2023. A selection of twenty-seven date palms in good physical condition and with
consistent vigor were made. For this aim, the extra earliest, latest, and smallest spathes were removed,
bringing the total number of spathes per palm down to ten. All twenty-seven palm trees selected for
the experiment were subjected to the common agricultural processes applied on the farm, except the
pollination process, and the ratio of shoots/leaf in each palm was set to be (1:6) bunch: leaves
according to Ahmed (2002). The experiment was designed for complete randomized block design
with three replications, so that 9 treatments were evaluated on the selected palm trees, with three palm
trees (replicates) for each treatment.
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2.2. Different treatments of the pollination process
Hand pollination with 7 fresh pollens strands (recommended).
Hand pollination with 21 fresh pollens strands.
Hand pollination with 42 fresh pollens strands.
Spraying pollen grains suspension 2.5 g pollens/L water (recommended).
Spraying pollen grains suspension 7.5 g pollens/L water.
Spraying pollen grains suspension (15 g pollens/L water.
Dusting of 2.5g Pollen+10g starch (1:4) recommended.
Dusting of 2.5g Pollen+5 g starch (1:2).
Dusting of 2.5g Pollen without starch.

2.3.Source and vitality of pollen used in experiments

All of the tested palms were using the same pollen source in order to prevent meta-xenia (Al-
Tahir and Asif, 1983 and Hussein et al., 1985).

Using acetocarmine staining, the vitality of the pollen grains was assessed prior to pollination.
One drop of acetocarmine (1.0%) was distributed. According to Moreira and Gurgel (1941) and Furr
and Enriquez (1966), pollens were tiny and any analyzed colorless or unstained pollen grains were
declared non-viable. Three days after the female spathe cracked, the three pollination methods
treatments were performed.One palm was used for each of the three replications of each
treatment. With three replications, the experiment was set up using a complete randomized block
design.

2.4. Time and manner of inspection

From the middle of April until the beginning of July, inspection times were held every two weeks.
Each palm had ten randomly placed fruit strands marked on it. Fruit retention, initial fruit sit, naturally
fallen fruits, and infested fruits with both greater and fewer date moths were all analyzed in each
strand (El-Salhy et al., 2010; Ahmed, 2014 and Sayed et al., 2014).

2.5. Infestation percentage

The infestation was determined for 4. sabella based on the presence of symptoms of larvae
feeding on fruits of the flower strands Fig. (1), while it was determined for B. amydraula based on the
symptoms of infestation such as fallen fruits, which were red in color and contained larvae and silk
threads Fig (2).

The infestation % by A. sabella and B. amydraula was computed using the equation that follows:

Average number of infested fruits/strand
Average number of all fruit /strand

Infestation % = x 100

Fig. 1: The infestation symptoms by A. sabella on date palm flower strands .
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Fig. 2: The infestation symptoms by B. amydraula on date palm fruits.

2.6. Proportion of the initial fruit set
Ten fruit strands were tested four weeks following pollination. After that, the initial fruit set
was computed using the equation that follows:

Average number of set fruits per strand
Average number of set fruits per strand + Average number of flower scars

Initial fruit set % = 100

2.7. Retention of date fruits
The proportion of date fruits retention was computed after the preceding ten strands were
examined and counted during the first week of July.

2.8.Data analysis

The acquired data was subjected to an ANOVA analysis using SAS's Proc ANOVA, and the
means were compared using the LSD (P=0.05) threshold in the same software (Statistical Analysis
System 2003).

3. Results and Discussion
3.1. Effect of different ways of date palm pollination on the date fruit infestation % by A. sabella
and B. amydraula during 2022 and 2023

Data tabulated in Table (1) and illustrated in Fig. (3) showed the effect of different ways of date
palm pollination on the date fruit infestation % by 4. sabella and B. amydraula during 2022 and 2023.
Obtained results revealed that the infestation % of newly set date fruits with 4. sabella increased in
the three tested pollination methods by increasing the number of pollen strands, the amount of pollen
grains, and the percentage of pollen grains, as its highest percentages % (15.48, 2.47 and 40,50 %)
with a significant difference with the other treatments were recorded in the treatments (hand
pollination with 42 fresh pollen strands, spraying pollen grains suspension 15 g pollens/L water and
dusting of 2.5g Pollen without starch ) during the year 2022. The same trend was recorded in the
second year 2023, were (13.10, 2.50 and 38.00 %) for treatments ((hand pollination with 42 fresh
pollen strands, spraying pollen grains suspension 15 g pollens/L water and dusting of 2.5g Pollen
without starch).
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Table 1: Impact of different ways of date palm pollination on the date fruit infestation % by A.
sabella and B. amydraula during 2022 and 2023.

A. sabella B. amydraula
Treatments infestation% infestation%
2022 2023 2022 2023
Hand pollination with 7 fresh pollen strands recommended 120c 1.12c¢ 1.13d 1.08d
Hand pollination with 21 fresh pollen strands 230c 228c¢c 3.60c 330¢
Hand pollination with 42 fresh pollen strands 1548b 13.10b 7.59a 742a
Spraying pollen grains suspension (2.5 g pollens/L water) recommended 1.21c¢  1.15¢ 1.10d  1.08d
Spraying pollen grains suspension (7.5 g pollens/L water) 1.81c  1.62c¢ 250cd 2.33cd
Spraying pollen grains suspension (15 g pollens/L water) 247c¢ 250c 752a 7.19a
Dusting of 2.5g Pollens + 10g starch (1:4) recommended 1.52¢  1.16¢c 1.20d 1.10d
Dusting of 2.5g Pollens + 5 g starch  (1:2) 15.69b 14.81b 3.45c 3.64bc
Dusting of 2.5g Pollens without starch 40.5a 38.00a 547b 521D
Pr <0001 <.0001 <.0001 <.0001
L. S.D. at 0.05 1.715 1.633 1.840 1.910

Means in column or row followed by different letter are significantly different at 5% level
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Fig. 3: Effect of different ways of date palm pollination on the mean of date fruit infestation % by 4.
sabella and B. amydraula during 2022 and 2023

Regarding the B. amydraula which tabulated in Table (1) and illustrated in Fig. (3) showed that
the of infestation % with B. amydraula recorded the same trend as A. sabella, as the infestation by this
insect in newly-set date fruits increased with an increase in the number of pollen strands, the amount
of pollen, and the percentage of pollen grains in the different treatments. The results showed that the
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highest infestation % (7.59, 7.25 and 5.47 %) with a significant difference with the other treatments
were recorded in the treatments (hand pollination with 42 fresh pollen strands, spraying pollen grains
suspension 15 g pollens/L water and dusting of 2.5g Pollen without starch) during the year 2022. The
same trend was recorded in the second year 2023, were (7.42, 7.19 and 5.21%) for treatments ((hand
pollination with 42 fresh pollen strands, spraying pollen grains suspension 15 g pollens/L water and
dusting of 2.5g Pollen without starch).

It was noted through the results of this research during the two years of the study that A. sabella
has become a very dangerous economic pest to the date palm in the New Valley recently, as the
percentage of its infestation in date palms increases with an increase in whether the number of pollen
strands, the amount of pollen grains, and the percentage of pollen grains during date palm pollination
by the three tested methods: hand pollination with fresh pollen strands , spraying pollen grains
suspension ( pollens/L water) and dusting of pollens+starch, respectively , as the percentage of
infestation by this pest has reached 40.50 and 38.00 % during the two years of study 2022 and
2023.While the of infestation percentage by B. amydraula was despite following the same trend,
which reached, at its maximum treatment, infestation % of 7.52 and 7.19 % during the two years of
study 2.22 and 2.23 only and did not constitute significant economic damage. The results of the
increase in the infestation % of the two early insects infesting date palm fruits A. sabella and B.
amydraula by increasing the number of pollen strands, the amount of pollen grains, and the
percentage of pollen grains during date palm pollination could be explained by the fact that their
increase has an attractive effect on the two insects especially 4. sabella Gameel &Ahmed (2021).
Levi-Zada et al. (2014) stated that only in the presence of date palm tissue was copulation seen in the
lab, so indicating that great date moth A. sabella mating and sexual communication most likely take
place in the date palm's crown. El-Shafei and Batt (2024) menthioned that the use of pollen grain
fresh strands as a bait in red palm weevil (Rhynchophorus ferrugineus ) aggregation pheromone trap
increase the effectiveness of the trap increased in attracting adults of the red palm weevil.
Furthermore, Wakil et al. (2015) noted that more research is necessary to identify a number of
significant pests of the date palm, particularly the greater date moth (4. sapella), the date stone beetle
(Coccotrypes dactyliperda F.), and the rhinoceros beetle (Oryctes agamemnon Burmeister), which can
cause significant crop damages.

Our results were in a harmony with those of Gameel (2017) and El-Shafei (2018) revealed that the
field observations and farmer complaints since the end of the 20th century have shown that 4. sabella
has been a significant pest attacking date palm trees. El-Kharga Oasis's date palms were found to be
over 80% infested with 4. sabella. Gameel &Ahmed (2021) mentioned that the infestation with A.
sabella had a special trend, as the rate of infestation with it increased with the increase in the number
of pollen strands during the hand pollination from 7 to 28 pollen strands, and that the infestation with
insect B. amydraula was limited and not economical.

3.2. Effect of different ways of date palm pollination on initial fruit set and fruit retention (%)
of Siwi cultivar during 2022 and 2023.

The results shown in Table (2) and illustrated in Fig. (4) showed the effect of different ways of
date palm pollination on the initial fruit set and fruit retention (%) of Siwi cultivar during 2022 and
2023.0Obtained data indicated that the initial fruit set of date fruits was at its highest value in the
dusting pollinating method, with a significant difference between it and the rest of the treatments,
followed by the fruits resulting from pollination using the hand pollination with pollen strands, while
the lowest initial fruit set percentage resulted from Spraying pollen grains suspension (2.5g pollens/L
water). Significant differences were recorded between the three methods of pollination tested. The
highest percentage of initial set of date fruits in the first year of 2022 was (88.50 %) when pollination
was carried out by Dusting of 2.5g pollen + 5 g starch (1:2) , and the lowest percentage was (56.90%)
when pollinated by spraying pollen grains suspension (2.5 g pollens/L water).The same trend was
recorded in the second year 2023, where the percentage of the initial fruit set of date fruits was at its
highest value (80.90%) when pollination was carried out by Dusting of 2.5g Pollen+5 g starch (1:2),
and the lowest percentage was (52.50%) when pollinated by spraying pollen grains suspension (2.5 g
pollens/L water).
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Table 2: Impact of different ways of date palm pollination on initial fruit set and fruit retention (%) of
Siwi cultivar during 2022 and 2023.

Treatments

Initial fruit set
%

Fruit retention

Y%

2022 2023 2022 2023

Hand pollination with 7 fresh pollen strands recommended

Hand pollination with 21 fresh pollen strands

Hand pollination with 42 fresh pollen strands

Spraying pollen grains suspension (2.5 g pollens/L water) recommended

Spraying pollen grains suspension (7.5 g pollens/L water)

Spraying pollen grains suspension (15 g pollens/L water)

Dusting of 2.5g Pollens + 10g starch (1:4) recommended

Dusting of 2.5g Pollens + 5 g starch

Dusting of 2.5g Pollens without starch

Pr
L. S. D. at 0.05

(1:2)

84.00bc 77.50bcd 82.70a 76.10a
85.00 b 78.00bc 7820c 71.70 b
82.80 cd 76.20d 52.60g 48.00f
56.90 f 5250f 55.00f 51.30e
65.80 e 61.00e 63.70e 59.60d
81.50d  76.30cd 71.20d 69.60c
83.60bc  76.20d 80.40b 74.50a
88.50 a 80.90a 5540f 51.00e¢
87.10a 79.00b  35.70h 33.80g
<.0001 <.0001 <0001 <.0001
1.783 1.366 1.846 2.145

Means in column or row followed by different letter are significantly different at 5% level
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Fig. 4: Effect of different ways of date palm pollination on the mean of initial fruit set

retention (%) of Siwi cultivar during 2022 and 2023.
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Regarding the percentage of fruit retention, the results in Table (2) and illustrated in Fig. (4)
showed that there was no clear trend in the results, as the highest percentage of fruit retention was
recorded in the first year of 2022 when pollination was carried out with treatment hand pollination
with 7 fresh pollen strands at a rate of (80.70%), followed by the percentage of fruit retention (80.40)
resulting from pollination with treatment dusting of 2.5g Pollen+10g starch (1:4), and the lowest was
in percentage of fruit retention date fruits resulting from pollination with treatment dusting of 2.5g
Pollen without starch (35.70%).

While in the second year of the experiment, 2023, the results recorded the highest percentage of
fruit retention resulting from pollination with both treatment hand pollination with 7 fresh pollen
strands and dusting of 2.5g Pollen + 10g starch (1:4) at a rate of (76.10 & 74.50 %) respectively,
without a significant difference between them, followed by the percentage of fruit retention resulting
from pollination with treatment hand pollination with 21 fresh pollen strands (71.70%) , while the
lowest was the percentage of date fruits resulting from pollination with the dusting of 2.5g pollen
without starch treatment (33.80 %). The current results are consistent with what was mentioned by
Gameel &Ahmed (2021) that Regarding the initial fruit set ratio, the results showed that the values
with various treatments (7, 14, 21, and 28 fresh pollen strands per bunch) showed negligible
differences from one another. Additionally, the decrease in fruit retention percentages with the
increase in pollen grain strands was ascribed to the correlation between the two early date palm pest
infestations, particularly A. sabella, and the quantity of pollen grain strands utilized in the pollination
process.

4. Conclusion

Through the obtained results of the this research, it could be concluded that the infestation of
date fruits by two early insect pests , the greater date moth, 4. sabella and lesser date moth, B.
amydraula increase with an increase in whether the number of pollen strands, the amount of pollen
grains, and the percentage of pollen grains during date palm pollination by the three tested methods:
hand pollination with fresh pollen strands, spraying pollen grains suspension (pollens/L water) and
dusting of pollens starch . Regarding the effect of different ways of date palm pollination on the on
initial fruit set and fruit retention (%) of date palm Siwi cultivar the results indicated that there was no
clear trend in the results. In view of the results, we can recommend the use of the three treatments for
pollination methods: hand pollination with 7 fresh pollen strands, spraying pollen grains suspension
(2.5 g pollens/L. water) and dusting of 2.5g pollens + 10g starch (1:4), because they led to a low
infestation rate for the two insects, and at the same time to a high percentage of initial fruit set and
fruit retention. It reduces the amount of pollen required and reduces the cost of providing it, especially
since the number of female palms is increasing and the need for large quantities of pollen to pollinate
females. In view of the widespread phenomenon of date fruit falling in the early stages of their growth
in all date-producing countries and the lack of a clear cause for it, we suggest in-depth and expanding
the study of the relationship of the increase in the amount of pollen grains during pollination to this
phenomenon because we believe that it has a close relationship with attracting the two insects under
study to the palm bunches and causing date fruits fall.
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