i

Tom)

Egyptian International Journal of Palms V.5 (1) Jan, 2025 1-15 Egyptian International
Journal of Palms

Biological Control of Three Main-Insect Pests of Date Palm Fruits
Using Trichogramma Evanescens (West.) Parasitoid in Date Palm
Farms in the Dakhla Region, New Valley Governorate, Egypt.

El-Shafei, W.K.M. " and Diab, Y.M.S.?

'Department of Date Palm Pests and Diseases, Central Laboratory for Date Palm Research and
Development, Agricultural Research Center, Giza 12619, Egypt
“Department of Date Palm Horticulture, Central Laboratory for Date Palm Research and
Development, Agricultural Research Center, Giza 12619, Egypt

Abstract

Date palm crop in New Valley Governorate, Egypt are given great importance as a basic
economic crop, which is affected by many pests that reduce the quantity and quality of the crop.
Therefore, this research aimed to evaluate the effect of biological control of three important
insect pests that affect date palm fruits in three date palm cultivars at EI-Dakhla, New Valley
Egypt using the parasitoid, Trichogramma evanescens West. .The effect of releasing T.
evanescens on the infestation percentages of the three insects under study, as well as the
reduction rate in the infestation % over two consecutive 2023 and 2024 years. The results
showed that the percent of infestation with the three tested insects (Aphomia sabella,
Batrachedra amydraula and Deudorix livia) was significantly decreased with increasing number
of checks from the 1% to the 5™ ,and number of parasitoid releases from the 1* to the 3" where
it reached the lowest value in the 5" check and after the 3™ release in the three tested palm
cultivars (Tamr ElI Wadi, Siwi and Sakkoti).On the contrary, the reduction percentages in the
infestation by tested insects was increased with the increase of checks and parasitoid releases,
reaching the highest value in the 5" check and after the 3™ release in the tested cultivars.
Attention must be paid to biological control elements of date fruit insects to prevent the use of
pesticides that harm humans and environment to obtain date fruits free from infestations and
residues acceptable for the local market and export.
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Introduction

The date palm is one of the most significant fruit plants in the world, and it is spread
across the Arabian Gulf, Middle East, and North Africa (El-Lakwah et al., 2011; EI-
Shafei, 2011, 2015). It has a specific place in Egypt because it depends on income,
which includes many people, whether farmers, palm workers, wholesalers, retailers,
and exporters. (El-Lakwah et al., 2012; El-Shafei et al., 2019; Assous et al., 2022
and El-Shafei et al., 2024 a). Egypt occupies the first rank in date production,
generating 1.8 million tons annually, representing 20% of global output, and
expected to be 9 million tons annually, however the export rate does not reach 3%.
(FAO, 2022). Pests, whether insect, animal, or disease, influence all portions of the
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palm tree during the production period, storage, trade, and marketing (El-Lakwah et
al., 2011b; Darwish et al., 2014; El-Shafei et al., 2020; El-Shafei & Attia, 2023; El-
Shafei & Batt, 2024). Making them one of the most significant impediments to palm
cultivation and reducing the amount of good production for marketing and export
(El-Shafei et al., 2018; Zinhoum & El-Shafei, 2019; El-Shafei, 2020; El-Shafei et al.,
2022; Mahmoud et al., 2022).New-Valley governorate is the largest governorate of
Egypt, covering nearly a third of Egypt's land area and has over 4 million palm trees,
which are the governorate's first monetary economic crop and the primary source of
income for the province's residents. A significant number of lepidopterous species
were known to infest date palms. The lepidopterous larvae, Aphomia (Arenipses)
sabella (Hampson) (Lepidoptera: Pyralidae), Batrachedra amydraula Meyrick
(Lepidoptera: Batrachedridae) and Deudorix (Virachola) livia (Klug) (Lepidoptera:
Lycaenidae) are the most important insect pests that attack dates palm fruits in the
field in the New-Valley Governorate and all palm growing areas in Egypt as well as
Arab world throughout the production period (EI-Shafei, 2018). During flowering, A.
sabella initiates the invasion, followed by B. amydraula which attacks the newly
formed date to cause it to fall. Pomegranate larvae, D. livia attack date fruit as soon
as it starts to color, affecting the quantity and quality of the harvest (Gameel & Sayed
2009; Alrubeail et al., 2014 and El-Shafei et al., 2024 b). Greater date moth,
Aphomia sabella is an insect of the early season, its infestations of spathes, fruit
stalks, and bunches occurred in March and early April, with a high level of invasion
towards the end of the month. When the insect larvae attacked later in the growth
cycle, the bases of the bunches were shattered, which seriously damaged the quality
of the dates' fruits. Such bunches are heavy enough to hold their fruits after
infestation, which usually happens in August. They documented two generations
annually (Abdel-Rahman et al., 2007). In the New Valley, A. sabella became a
crucial pest that infests date palms (Gameel & Sayed, 2009 and EIl Shafei et al.,
2023). In the New Valley, the most authentic early insect on date fruits is the lesser
date moth, B. amydraula (Temerak et al., 2007). Its larvae infest newly developed
date fruits and can cause them to stop growing. When this insect's larvae were
observed feeding on date flesh in May and June, the dates' color changed to reddish-
brown and eventually dropped (Venezian and Blumberg, 1982). Three generations
and separate peaks of B. amydraula were found in the New Valley Governorate
between April and September. The most dangerous phase, which occurs in May, is
followed by two moderate peaks in July and September (Saleh, 1974). In Egypt,
pomegranate and date fruits are infested by the essential insect pest D livia (Sayed et
al., 2007). According to Abbes et al. (2020), this pest is spreading throughout the
Gafsa oasis in Tunisia and may pose a threat to the region's date palm and
pomegranate industries both economically. One of the most important methods used
in the past to control these pests is the chemical control using pesticides, which were
highly efficient in control, but due to the consciences in their use and harm to the
environment and the natural enemies and their residues on the fruits and make them
unsuitable for consumption or export, as well as the fact that the new valley
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governorate is naturally isolated from the rest of the governorates of the Republic.
Due to their negative effects on the environment and human health, the Egyptian
Ministry of Agriculture banned the use of conventional pesticides in the New Valley
Governorate in 1995. This encourages the employment of biological control methods
including parasitoids, predators, pathogens and plant extracts. Trichogramma
parasitoid, parasitizes lepidopterous insect eggs, is one of the most efficient
biological control factors for managing insect pests of the order Lepidoptera,
followed by the three pests studied. By controlling six lepidopterous date fruit insects
in Siwa Oasis, T. evanescens raised the infestation reduction rate to 97.8% (EI-
Dakroury et al., 2002). The purpose of this study was to assess the effectiveness of
biological control utilizing the Trichogram parasitoid, T. evanescens on the reduction
rates of infestation percentages of three date palm cultivars (Tamr EI Wadi, Siwi and
Sakkoti) planted in the Dakhla district of the New Valley Governorate by these three
tested pests (A. sabella, B. amydraula, D. livia during two consecutive 2023 and
2024 years.

Materials and methods

This work was carried out on a private farm located at (25°53'04"N, 28°20'28"E) in
Al-Dakhla Oasis, New Valley Governorate, Egypt, during two successive seasons
(2023 and 2024). The date farm includes Tamr ElI Wady, Siwi, and Sakkoti cultivars,
covering an area of 30 feddans. The age of the date palm trees ranged from 10 to 15
years, and all were in the economic fruition stage. Each feddan (1 feddan = 4200 m?)
contains 80 palm trees, with a planting distance of 7 x 7 meters.

Field experiment

A part of the farm was designated for the release of the parasitoid, while another part,
isolated from it but within the same area and under the same conditions, was used for the
control. Three levels of parasitoid release were applied: the first in mid-March, as soon
as infestation symptoms of A. sabella appeared; the second in mid-April; and the third in
mid-May. Ten release cards, each containing 10 x 2000 = 20,000 parasitized eggs per
feddan, were used. Each feddan contained 80 date palms planted at a spacing of 7 x 7
meters. The release cards were hung on the leaves of palm trees (1.5 to 2 meters high).
Ten replicates were used for each cultivar and its control, with each replicate represented
by one palm tree.

Parasitoid release

Each release card contains parasitized eggs of T. evanescens within an envelope, which
protects the eggs from predators and the heat of the sun. The card is attached using a
double-thread piece with a stapler. Each card contains eggs of three different ages,
allowing the parasitoid to be released in three waves over three days. The parasitoid was
also released Dbefore sunrise to avoid the heat (El-Dakroury et al., 2002).
The release of T. evanescens followed a distribution of 10 cards per feddan, placed
regularly on the palm trees. Every third palm tree received a card, while two palm trees
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were left without cards in between. The egg parasitoid T. evanescens was obtained from
the laboratory at EI-Dakhla Oasis, New Valley Governorate, Egypt.

Infestation percentage & reduction rate

For the Greater Date Moth (A. sabella), the sample size consisted of all bunches on one
date palm from each of the ten replicates, compared to ten replicates of the control.
Infestation percentage was calculated by observing signs of larvae consuming the fruits
of the flower strands. The infestation of A. sabella is shown in Fig. 1.
For the Lesser Date Moth (B. amydraula), 100 randomly selected date fruits per date
palms were inspected from ten replicates, compared to ten replicates of the control.
Fruits with alive larvae of B. amydraula, symptoms of infestation, or dropped fruits
showing webbing silk or feces were recorded and calculated as a percentage (Fig. 2). For
the Pomegranate Butterfly (D. livia), the examination was done by checking every 100
dates for symptoms of infestation or the presence of larvae in each of the ten replicates

(Fig. 3).
Inspection times

Inspections were conducted at two-week intervals: from the beginning of March to the
end of April for A. sabella, from mid-April to mid-June for B. amydraula, and from the
beginning of July to the end of August for D. livia. Five checks were performed for each
of the three tested insects.

Fig. (1): The signs of A. sabella infestation on date palm flower strands
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Fig. (3): The signs of D. livia infestation on date palm fruits

Statistical analysis

The obtained data on infestation percentages and reduction rates were analyzed using the
method of Henderson & Tilton (1955).

Results and discussion

1. Impact of releasing Trichogramma evanescens parasitoid on the infestation by
A. sabella, B. amydraula, and D. livia in three date palm cultivars during 2023
and 2024

The results in Table (1) and illustrated in Fig.4 show the effect of releasing T.
evanescens parasitoid on the infestation percentages by the tested date fruit insect pests
in the field: A. sabella, B. amydraula, and D. livia in three date palm cultivars: Tamr El
Wadi, Siwi, and Sakkoti, cultivated in EI-Dakhla during the 2023 season.

The obtained results revealed that the infestation percentages of the tested insects
decreased as a result of releasing T. evanescens parasitoid on the tested palm cultivars,
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with the increasing of the number of parasitoid releases and checks advanced, reaching
the lowest infestation percentage in the fifth check after the third parasitoid release. The
average infestation percentages recorded in the Tamr EI Wadi cultivar were 29.70%,
24.50%, and 30.36% for A. sabella, B. amydraula, and D. livia, respectively. For the
Siwi cultivar, the infestation percentages were 23.50%, 19.40%, and 25.50%,
respectively, for the same insects. In the Sakkoti cultivar, the mean infestation
percentages were 17.40%, 14.10%, and 20.00%, respectively.

The same trend was observed in the second season in 2024 (Table 2) and Fig. 5, with a
decrease in infestation percentages as the number of checks and parasitoid releases
increased. The mean infestation percentages for the tested insects in the 2024 season
were as follows: 23.60%, 18.90%, and 23.50% in the Tamr ElI Wadi cultivar; 16.00%,
13.00%, and 18.60% in the Siwi cultivar; and 14.10%, 8.50%, and 13.62% in the Sakkoti
cultivar for A. sabella, B. amydraula, and D. livia, respectively.

2. Effect of releasing Trichogramma evanescens parasitoid on the reduction rate
of infestation by A. sabella, B. amydraula, and D. livia in three date palm
cultivars during 2023 and 2024

Results in Table (3) show the effect of releasing T. evanescens parasitoid on the
reduction percentage of infestation by the tested date fruit insect pests in the field (A.
sabella, B. amydraula, and D. livia) in three date palm cultivars: Tamr ElI Wadi, Siwi,
and  Sakkoti, cultivated in  El-Dakhla  during the 2023  season.
The results indicated that the reduction rate of infestation by the tested insects increased
as a result of releasing the T. evanescens parasitoid on the tested palm cultivars, with the
reduction rate increasing as the number of parasitoid releases and checks advanced,
reaching the highest reduction rate in the fifth check after the third parasitoid release.
The mean reduction rates were 30.61%, 35.83%, and 27.22% in the Tamr ElI Wadi
cultivar for A. sabella, B. amydraula, and D. livia, respectively. In the Siwi cultivar, the
mean reduction rates were 34.47%, 30.88%, and 29.56% for the same insects. In the
Sakkoti cultivar, the mean reduction rates were 39.39%, 40.11%, and 35.63%,
respectively.

The same trend was observed in the 2024 season (Table 4), with an increase in the
reduction rates as the number of checks and parasitoid releases increased. The mean
reduction rates in the 2024 season were 45.88%, 54.14%, and 42.22% in the Tamr El
Wadi cultivar; 54.80%, 45.55%, and 36.42% in the Siwi cultivar; and 50.70%, 58.95%,
and 50.22% in the Sakkoti cultivar for A. sabella, B. amydraula, and D. livia,
respectively.

Data in Table (5) indicate the effect of four factors (years, cultivars, insects, and
inspection dates) on the reduction rate of infestation in date palms by A. sabella, B.
amydraula, and D. livia during the 2023 and 2024  seasons.
After analyzing and comparing the data, it was revealed that there was a significant
difference between the reduction rates of all tested factors: the two years of study, the
three  tested  cultivars, the  insects, and the  inspection  dates.
Additionally, Table (5) shows that the highest mean reduction rates recorded on the
infestation during the two years of study and for the tested date cultivars were in the
second year (2024), with the Sakkoti cultivar and B. amydraula showing the highest
reduction rates in the fifth check.
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The results of this research are consistent with several previous studies. Abdel-Rahman
(2007) reported that releasing the egg parasitoid T. evanescens three to four months later
led to satisfactory control of different lepidopterous pests affecting date palms.
Furthermore, using T. evanescens at a rate of three capsules per tree achieved 70.8%
control efficiency against B. amydraula in date palm plantations (Mohammad et al.,
2011). Alrubeai et al. (2014) demonstrated that the percentage of B. amydraula
infestations was reduced by 55.06% and 67.45%, respectively, when 500 and 1,000
parasitoids/palm tree were released. Ali and Mohammad (2014) mentioned that the egg
parasitoid T. evanescens was used against B. amydraula in field settings from 2009 to
2013, with significant reductions in insect infestation compared to untreated fields. El-
Rehewy et al. (2020) found that the successful release of the parasitoid led to a
significantly lower infestation rate of date fruit insect pests in Giza Governorate during
the 2018 and 2019 growth seasons. Therefore, T. evanescens is a reliable and effective
control tool that can be applied in both short-term and long-term pest management
strategies. Gameel et al. (2024) indicated that releasing T. evanescens parasitoid two or
three times, at a rate of 250 parasitoids per palm tree, achieved the highest reduction in
infestation by A. sabella in date palm farms.

Table (1): Mean infestation % of A. sabella, B. amydraula, and D. livia after releasing
T. evanescens parasitoid in Tamr EI Wadi, Siwi, and Sakkoti date palm cultivars in El-
Dakhla, New Valley Governorate, Egypt.

Mean of infestation % with insects at five examinations in 2023
Cultivars Pests Inspection numbers
1 2 3 4 5 Mean
A. sabella 41.10 35.30 29.50 23.70 18.90 29.70
Tamr
El Wadi B. amydraula 33.30 31.10 23.90 18.70 15.50 24.50
D. livia 35.10 32.90 29.80 28.60 25.40 30.36
A. sabella 33.10 29.90 22.70 17.50 14.30 23.50
Siwi B. amydraula 28.00 26.80 18.60 14.40 9.20 19.40
D. livia 29.90 27.70 24.50 24.30 21.10 25.50
A. sabella 22.80 20.60 16.40 14.20 13.00 17.40
Sakkoti | B. amydraula | 22.50 20.30 13.10 8.90 5.70 14.10
D. livia 24.60 22.40 19.20 18.00 15.80 20.00
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Table (2): Mean infestation % of A. sabella, B. amydraula, and D. livia after releasing
T. evanescens parasitoid in Tamr EI Wadi, Siwi, and Sakkoti date palm cultivars in El-
Dakhla, New Valley Governorate, Egypt.

Mean of infestation % with insects at five examinations in 2024
Cultivars Pests Inspection numbers
1 2 3 4 5 Mean
A. sabella 35.00 25.80 23.60 18.40 15.20 23.60
Tamr
El Wadi B. amydraula 28.10 22.90 16.70 14.50 12.30 18.90
D. livia 28.70 25.50 23.30 21.10 18.90 23.50
A. sabella 23.40 18.20 16.00 13.80 11.60 16.60
Siwi B. amydraula 23.60 17.40 11.20 8.00 6.80 13.40
D. livia 23.80 21.60 19.40 16.20 12.00 18.60
A. sabella 21.30 15.10 12.90 11.70 9.50 14.10
Sakkoti B. amydraula 17.90 12.70 6.50 3.30 2.10 8.50
D. livia 18.30 16.00 13.80 12.60 7.40 13.62

Table (3): Mean reduction % in infestation by A. sabella, B. amydraula, and D. livia
after releasing T. evanescens parasitoid in Tamr EI Wadi, Siwi, and Sakkoti date palm
cultivars in El-Dakhla, New Valley Governorate, Egypt.

Mean of reduction % in infestation of insects during 2023
Cultivars Pests Number of examinations
1 2 3 4 5 Mean
A. sabella 2.38 18.60 35.56 46.51 50.00 30.61
Tamr El
B. amydraula 5.71 18.42 39.47 56.10 59.46 35.83
Wadi D. livia 2.78 13.51 34.09 37.78 47.92 27.22
A. sabella 2.86 14.63 38.74 55.09 61.02 34.47
Siwi B. amydraula 6.67 16.13 40.00 45.45 46.15 30.88
D. livia 0.00 15.63 38.46 41.46 52.27 29.56
A. sabella 8.33 26.28 47.13 56.72 58.47 39.39
Sakkoti B. amydraula 12.00 23.08 50.00 53.57 61.90 40.11
D. livia 4.00 18.52 44.12 50.00 61.54 35.63
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Table (4): Mean reduction % in infestation by A. sabella, B. amydraula, and D. livia
after releasing T. evanescens parasitoid in Tamr El Wadi, Siwi, and Sakkoti date palm
cultivars in El-Dakhla, New Valley Governorate, Egypt.

) Mean of reduction % in infestation of insects during 2024
Cultivars Pests Number of examinations

1 2 3 4 5 Mean

A. sabella 14.63 43.18 51.06 53.85 66.67 45.88

Tamr B. amydraula 37.84 42.11 60.00 64.10 66.67 54.14

ElWadi "5 1808 | 3295 | 4584 | 5285 | 6138 | 4222

A. sabella 34.29 51.35 57.89 64.86 65.63 54.80

Siwi B. amydraula 27.71 45.45 46.88 50.00 57.69 45,55

D. livia 1.43 16.67 40.13 56.04 67.86 36.42

A. sabella 16.00 42.31 58.62 65.63 70.97 50.70

Sakkoti B. amydraula 26.09 55.56 66.67 71.43 75.00 58.95

D. livia 20.12 34.07 54.55 62.58 79.81 50.22

Table (5): Factorial analysis for the significance of different studied factors

Factor Level Mean + SE
Years 2023 33.74+0.66 b
2024 48.77+1.04 a
F 180 134.68
P <.0001
LSD 2.576
Tamr EI Wadi 39.32+1.84b
Cultivars Siwi 38.61+1.78 b
Sakkoti 4583 +1.62 a
F 280 12.62
P <.0001
LSD 3.32
Insect A. sabella 42.64+1.72a
infestation B. amydruala 44.24 +1.97 a
% V. livia 36.88+1.54b
F 280 11.9300
P <.0001
LSD 3.15
1% check 13.38 +2.78 e
2" check 29.36 £3.33d
Inspections 3" check 47.18+2.21c
4™ check 54.67 +2.08 b
5™ check 61.69 + 2.13a
F 260 185.12
P <.0001
LSD 453
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Fig. (4): The average infestation % of the three date palm cultivars by the three date fruit insects
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Conclusions

Based on the findings of this study, it can be concluded that the biological control
approach, involving the release of Trichogramma parasitoid eggs in date palm fields,
significantly reduced the infestation of key insect pests (A. sabella, B. amydraula, and D.
livia) on three date palm cultivars (Tamr EI Wadi, Siwi, and Sakkoti) at three release
timings (March, April, and May). The highest reduction in infestation rates was observed
after five checks for each pest during the 2023 and 2024 growing seasons. Therefore, to
minimize the use of chemical pesticides that can harm human health and the
environment, and to produce high-quality date fruits free from insect infestations and
pesticide residues for marketing and export, we recommend the adoption of biological
control agents as a sustainable solution for managing date fruit pests.
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