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ABSTRACT

A date palm farm was chosen in the Mattay district in Minia Governorate to study the damage to palm trees by
black rat and red palm weevil infestations, the extent of the relationship between them, and the effectiveness of some
rodenticides in reducing the infestation and increasing the yield. The results showed the superiority of coumarin in
combating the black rat, followed by Tomorate and then Zinc phosphide, where the decrease in the black rat
population with (Barhi CV.) in 2023 was 88, 66 and 40%, versus 91,70 and 42% in 2024, respectively. Reductions in
rat's population with Medjool CV.). By these rodenticides were 82, 60 and 40 in 2023 versus 88,68 and 41 % in
2024, respectively. In untreated (Barhi CV.). Palms by rodenticides in 2023 the damage percentages by black rat and
red palm weevil were 75 and 80 %, respectively in comparison with the damage of 65 and 70% with Medjool CV.
As for data of 2024 Barhi damaged by black rats and red palm weevil by 78 and 76 %, respectively versus the
damage 60 and 65% in Medjool CV.) untreated palms

In 2023 season the damage percentages appeared in (Barhi CV.) . by black rat and red palm weevil were 75 and
80%, respectively in comparison with the damage 65 and 70% with Medjool cv.. As for data of 2024, Barhi
damaged by black rats and red palm weevil by 78 and 76 %, respectively versus the damage 60 and 65% in Medjool
CV.) untreated palms. These damages reduced with the use of different rodenticides whereas Racoumin significantly
surpassed other rodenticides

Positive and high correlation between the damage caused by black rat and the damage caused by red palm
weevil was observed, whereas the correlation coefficient in 2023 was high r= + 0.9938 with (Barhi CV.) . And
r=+0.9777 with Medjool CV.) while these values of correlation were r=+0.8234 with Barhi and r=+ 0.9496 with
Medjool in 2024 season

Yield of (Barhi CV.) as well as of Medjool correlated with damage caused by black rats. It was obvious negative
and high correlation between the damage caused by black rat and the yield of date palm during 2023 and 2024
seasons recording r= -0.9784 and r= -0.8837, with Barhi, respectively. On the other hand the correlation between
black rat infestation and the yield of Medjool was also high negative correlation coefficient in 2023 and 2024
seasons recording r=-0.988 and r=-0.8835, respectively. As for the correlation between the infestation of red palm
weevil and the yield it was clear negative and high correlation coefficients r= -0.9628 and -0.9760 as well as r=-
0.8982 and -0.7812 were recorded in 2023 and 2024 seasons with Barhi and Medjool CV.) respectively.
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INTRODUCTION

The Red palm weevil, Rhynchophorus
ferrugineus, (Olivier) (Family:
Curculionidae, Order: Coleoptera) is a
voracious pest on the different palm species
in the world and are extensively spread in all
the continents (Saleem et al., 2022). Red
palm weevil was recorded for first time in
Egypt in date palm plantations at Sharkia
and Ismailia Governorates (Saleh, 1992 and
Saleh & Gouhar, 1993).This weevil is the
most distractive to palm trees between the
different pests. Varieties of date palms
differed in their susceptibility to red palm
weevil infestation (Abdel-Salam et al., 2008
and Mesallam, 2010). Wounds and pruning
contributed the high infestation by red palm
weevil (El-Lakwah et al. 2011).The red
palm weevil infests palms below the age of
20 years, where the stem of the young palm
is soft, juicy and easily penetrated. (Al-
Ajlan, 2008). On the other hands Black rat is
reported to feed on the soft apical meristem
of the date palm (EI-Shafie and. Abdel-
Banat, 2018). This research aims to found
the relationship between red palm weevil
infestation and black rat (the dominant pest
on date palms) under Minia, Egypt
conditions. Also the affecting of two date
palm varieties i.e. Mejdool and Barhi by
these pests.

MATERIALS AND METHODS
Experimental area :

A farm of date palm Phoenix
dactylifera sex years old planted in clay soil
at the distances of 8*8 meters by two
varieties ( Medjool and Barhi) located at
Matai district Minia Governorate had been
subjected for testing certain rodenticides on
rat population and damage caused by black
rat and red palm weevil during 2023 and
2024 seasons.

Control of black rat:

The used rodenticides:

a- Zinc phosphide: acute poison zinc
phosphide (94% active ingredient),.

b- Racumin, Common name: coumatetralyl,
anticoagulant, readymade bait

c-Tomorat ,common name: bromadiolone,
anticoagulant as tracks powder

Percent reduction in black rat population
as a result of these rodenticides:

The reduction in population density of
black rat, Rattus rattus (the dominant
species) was estimated by using food
consumption method (crushed maize used
one day before the treatment and after two
weeks from application) by estimating the
amount (g) of the consumption of the free
baits pre and post treatments according to
the following Dubock (1984) equation.
Population reduction % of black rats =
[Pretreatment consumption (g) - Post
treatment consumption (g) / Pretreatment
consumption (g)] x 100

Treatment with zinc phosphide using
200 grams of zinc phosphide as a bait loaded
on ground corn (30% zinc phosphide) was
placed in the bait station under each two
palm trees, alternating in the form of
zigzags. Twenty palm trees of each variety
(Medjool and Barhi) were subjected to this
treatment. Other 20 palms of each variety
were treated with Racumin , 200 grams per
palm similarly to the above application. The
third rodenticide was Tomorat placed
underneath palm trees in circle shape.

Zinc phosphide left for three days without
increased. Racumin increased through three
days. The population reduction percentage
calculated as following equation.
Assessment of rat control on black rat
infestation as well as red palm weevil
infestation:

For assessment the damage in date palm.
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Damages of black rat were observed
after harvesting from each treated and
untreated plots (Each plot 20 palms).
As for the damage caused by red palm
weevil, the damage observed post
harvesting. Damage was categorized by the
presence of tunnels on the trunk and base of
leaf petiole, oozing out of thick yellow
brown fluid from the tunnels, appearance of
frass in and around the openings of tunnels,
fermented odor of the fluid inside the
infested tunnels as summarized by Kaakeh
et. al. (2001).

The percentage of damage of rats or

red palm weevil recorded using the
following equation:
Damage % of date = (Number of

infested palms / Total number of the infested
palms) x100.

Yield of clusters at harvest time were
weighted per non-infested or infested palms
by red palm weevil and black rat for both
varieties Medjool and Barhi the reduction in
the yield resultant treatments were recorded.

RESULTS AND DISCUSSIONS

The data obtained and shown in Table
(1) indicate the superiority of Coumarin in
combating the black rat, followed by
Tomorate and then Zinc phosphide, where
the decrease in the black rat population was
88, 66 and 40%, respectively in 2023 season
experiment. Reductions caused by these
rodenticides in 2024experiment with (Barhi
CV.) . were 91, 70 and 40 %, respectively.

As for Medjool cv. in 2023 control
experiment, reduction in black rat
population by these rodenticides i.e.

Coumarin, Tomorate and Zinc phosphide
were 82, 60 and 40 % versus 88, 68 and
41%, recorded in 2024 experiment,
respectively. These results could be
attributed that successive control gave good
results in reducing rats population.

These  results were  somewhat
consistent with the results found by Ali
(2019) who found that Coumarin was the
best rodenticide in reducing rats population.

Table (2) explains that in untreated
(Barhi CV.) . palms by rodenticides in 2023
the damage percentages by black rat and red
palm weevil were 75 and 80 %, respectively
in comparison with the damage of 65 and
70% with Medjool cv. As for data of 2024
Barhi damaged by black rats and red palm
weevil by 78 and 76 %, respectively versus
the damage 60 and 65% in Medjool
untreated palms. These damage reduced
with the use of different rodenticides
whereas Racoumin significantly surpassed
other rodenticides.

Data presented in Table (3) show
positive and high correlation between the
damage caused by black rat and the damage
caused by red palm weevil whereas the
correlation coefficient was positive and high
r=+0.9938 with (Barhi CV.) . and r=0.9777
with Medjool cv., in 2023 season. On the
other hands there is positive correlation
r=+0.8234 and r= +0.9496 between black rat
damage and red palm weevil damage
achieved with Barhi and Medjool in 2024
season, respectively . This result may be
attributed to wounds caused by rats gnawing
similar to pruning of date palms. EL-
Lakwah et al. (2011) mentioned that palm
tree  pruning without dusting  with
agricultural sulfur showed the highest
infestation rate while, pruning of date palm
and dusting with agricultural sulfur resulted
in lower infestation rate. Golomb (2015)
reported that red palm weevil (RPW) is a
palm borer insect that develops within the
soft tissues of the trunk and crown. Also Al-
Ajlan (2008) reported that thered palm
weevil infests palms below the age of 20
years, where the stem of the young palm
is soft, juicy and easily penetrated. Black rat
was reported to feed on the soft apical
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meristem of at the date palm (El-Shafie and
Abdel-Banat, 2018).

Yield of (Barhi CV.) . as well as of
Medjool correlated with damage caused by
black rats. It was obvious negative and high
correlation between the damage caused by
black rat and the yield of date palm during

2023 and 2024 seasons recording r= -
09784 and r= -0.8837, with Barhi,
respectively. On the other hand the

correlation between black rat infestation and
the yield of Medjool was also high negative
correlation coefficient in 2023and 2024
seasons recording r=-0.988 and r=-0.8835,
respectively (Table, 4). As for the correlation
between the infestation of red palm weevil
and the yield it was clear negative and high

correlation coefficient r= -0.9628 and -
0.9760 as well as r=-0.8982 and -0.7812
were recorded in 2023 and 2024 seasons
with Barhi and Medjool cv., respectively
(Table, 5). Alia et al. (2018) reported that
damages of black rat on date palm could be
summed up in a deterioration of the
inflorescences (spathes) before and after
their opening. On the other hand the
economic loss due to eradication of severely
infested palms between 1 and 5% infestation
is estimated to range from 5.18 and 25.92
million USD, respectively. Besides this, the
indirect losses would increase this several
fold (El-Sabea et.al.,2009)

Table (1): Reduction % in rat population after the treatment by certain rodenticides in
date palm farm at Matay, Minia Governorate during 2023 and 2024 seasons .

Reduction % of black rat

Barhi Medjool
Rodenticides
2023 2024 2023 2024
Zinc phosphide 40c 42 c 40c 41c
Tomorat 66 b 70b 60 b 68 b
Racoumin 88 a 9la 82a 88 a

Reduction percentages followed by the same letters in the same column not significantly

differed according to Chi square test.
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Table (2): The average damage percentage of date palms by black rats and red palm weevil
after using certain rodenticides at the end fruiting during 2023 and 2024 seasons

Damage%o by black rat Damage % by red weevil

Barhi Medjool Barhi Medjool
Rodenticides

2023 2024 2023 2024 2023 2024 2023 2024

Zinc phosphide 45D 41 b 35b 32b 50 b 48 b 45D 42 b
Tomorin 25¢ 23¢C 25¢ 22¢C 35¢ 32¢c 25¢ 22¢c
Racoumin 15d 13d 10d 9d 20d 18d 20d 18d

Control (Untreated

75a 78a 65 a 60a 80a 76 a 70 a 66 a
palms)

Damage percentages followed by the same letters in the same column not significantly differed
according to Chi square test.

Table (3): Correlation between the number of damage symptoms on date palms ( cv.
Mejdool and Barhi ) caused by black rat and red palm weevil during 2023 and
2024 seasons.

Barhi Medjool
. 2023 2024 2023 2024
Rodenticide Damage | Damage | Damage | Damage | Damage | Damage | Damage | Damage
S dpalms | dpalms | dpalms | dpalms | dpalms | dpalms | dpalms | dpalms
by black by red by black by red by black by red by black by red
rat weevil rat weevil rat weevil rat weevil
Zinc
phosphide 9 10 8 8 7 9 6 8
Tomorin 5 7 4 6 5 5 5 4
Racoumin 3 4 2 3 2 4 2 3
Control
Untreated 15 15 13 12 13 14 12 12
palms
Correlation
coefficient r=+0.9938 r=-0.8234 r=+0.9777 r=+0.9496
(n)
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Table (4): Yield of date palms and its correlation with damage caused by black rat in
treated and untreated palms during 2023 and 2024 seasons .

Barhi Medjool
2023 2024 2023 2024
Damage AV, Vi Damage | Average | Damage | Average | Damage | Average
v. yield : ; :
Rodenticides d palms (Kg) d palms yield d palms yield d palms yield
by black g by black (Kg) by black (Kg) by black (Kg)
/palm
rat rat /palm rat /palm rat /palm
Zinc phosphide 9 96 7 98 7 56 6 60
Tomorin 5 112 4 116 5 62 4 64
Racoumin 3 112 2 116 2 76 2 78
Control M
(Untreated 15 88 12 92 13 54 58
palms)
(non-infested 0 120 0 125 0 80 0 85
palms)
Correlation r=-0.9784 r=-0.8837 r=-0.9088 r=-0.8835
coefficient (r)

Table (5): Yield of date palms and its correlation with damage caused by red palm weevil in
treated and untreated palms during 2023 and 2024 seasons .

Barhi Medjool
2023 2024 2023 2024
Damage Damage Damage Damage
Rodenticides | 4 palrgs Average d palng"]ns Average d paln%s Average d paln%s Average
yield yield yield yield
by red by red by red by red
palm (Kg) palm (Kg) palm (Kg) palm (Kg)
. /palm . /palm . /palm . /palm
weevil weevil weevil weevil
Zinc- 10 96 9 98 9 56 7 58
phosphide
Tomorin 7 112 6 114 5 62 4 65
Racoumin 4 112 3 115 4 76 3 79
Control 15 88 13 90 14 54 12 58
(Untreated
1palms)
(non-infested 0 120 0 125 0 80 0 90
palms)
Correlation r=-0.9628 r=-0.9760 r=-0.8982 r=-0.7812
coefficient
(n)
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