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Abstract
Faleiro, J.R., A. Ben Abdallah, M. El-Bellaj, A.M. Al Ajlan and A. Oihabi. 2012. Threat of the Red Palm Weevil,
Rhynchophorus ferrugineus (Olivier) to Date Palm Plantations in North Africa. Arab Journal of Plant Protection,
30: 274-280.
The Maghreb region of North Africa comprising of Morocco, Algeria, Tunisia, Mauritania and Libya accounts for 15% of the global
date production. The region has tried to avoid attack of the red palm weevil (RPW) Rhynchophorus ferrugineus (Olivier) until December,
2008, when RPW was reported from the Tangier region in Northern Morocco. This was remarkable considering that the region is in the
vicinity of Egypt in Africa and Spain in Europe where RPW was reported in the mid 1990s. In addition to date palm, the region has several
Canary Island Palms, one of the most preferred hosts of the weevil. Previous experiences from the Gulf region in the Middle-East and the
Mediterranean countries have shown that RPW had spread rapidly through infested planting material transported mainly for ornamental
purposes and date palm farming. RPW was detected from Morocco in December, 2008, in Libya (May, 2009) and in Tunisia (December,
2011) and is a potential threat to both date palm and Canary Island Palm in these countries. This paper describes its status as well as proposes
a strategy to combat the threat of the spread of RPW in the region.
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Status of Date Palm Plantations in the
Maghreb Region
The Maghreb region of North Africa has contributed some
of the best known commercial date varieties (Madjoul and
Deglet Nour) and still has an excellent potential for date
palm farming in spite of the presence of Bayoud, a lethal
disease of palms, caused by Fusarium oxysporum albedinis
which destroyed 12 million palms in Morocco and 3 million
palms in Algeria (17). Recent occurrence of the red palm
weevil (RPW), Rhynchophorus ferrugineus (Olivier) in the
Maghreb countries (Morocco (December, 2008), Libya
(May, 2009) and Tunisia (December, 2011)) (13, 19 and
42) and its spread if not curtailed poses a major threat along
with Bayoud disease to the date palm plantations of the
region.
There has been a significant increase in the area under
date palm in the Maghreb region of North Africa which has
almost doubled during the last two decades (29) (Table 1).
Date farming plays an important role in the agrarian
economy of the region. In Tunisia, 12% of the population
depends on date farming for their livelihood (12). RPW is
reported to mostly infest young date palms less than 20
years old (2). Commercial date plantations accommodate
100 palms/hectare at spacing of 10x10 m (12). At this plant
density, the Maghreb region is estimated to have 25 million
palms, producing nearly 0.8 million tone of dates (Table 1).
In the last 20 years (1987-2007), an additional area of
120,430 ha has been brought under date cultivation in the
region, with an estimated 12 million palms (29). These
young plantations, in the susceptible age group of less than

20 years, are estimated to account nearly 50% of the total
area of date palm in the Maghreb countries (Table 1).

Host Range and Geographical Spread of RPW
Host Plants - host range of RPW as reported by Nirula (37)
has significantly increased from just four palm species
(Cocos nucifera, Phoenix dactylifera, Metroxylon sagu and
Corypha umberaculifera) in the mid 1950’s to 40 palm
species can be infested as recently reported from Portugal
(http://www.savealgarvepalms.com/en/weevil-facts/hostpalm-trees); (Areca catechu, Arenga saccharifera, A.
engleri, A. pinnata, Bismarckia nobilis, Borassus
flabellifer, B. sp., Brahea armata, B. edulis, Butia capitata,
Calamus merrillii, Caryota cumingii, C. maxima, Cocos
nucifera, Corypha utan, (= C. gebanga, C. elata), C.
umbraculifera, Chamæerops humilis, Elæis guineensis,
Livistona australis, L. decipiens, L. chinensis, L. saribus (=
L. cochinchinensis), L. subglobosa, Metroxylon sagu,
Oncosperma horrida, O. tigillarium, Phoenix canariensis,
P. dactylifera, P. roebelinii, P. sylvestris, P. theophrastii,
Pritchardia pacifica, P. hillebrandii, Ravenea rivularis,
Roystonea regia, Sabal umbraculifera, Trachycarpus
fortune, Washingtonia filifera, W. robusta, Syagrus
romanzoffiana) (23, 24, 35 and 40).
Variety Preference - the Canary Island Palm, Phoenix
canariensis, Date Palm, Phoenix dactylifera and Coconut,
Cocos nucifera are the most preferred hosts of this pest.
Chamaerops humilis is reported to be resistant to RPW in
Spain (11), while Washingtonia filifera and C. humilis to be
resistant to RPW due to antibiotic and antixenotic
mechanisms, respectively (15).
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Table 1. Cultivated area with date palm and production of dates in the Maghreb countries
Country
Algeria
Morocco
Tunisia
Libya
Mauritania
Total

Cultivated area (ha)*
1987
2007
73,000
140,000
22,100
36,000
20,000
39,830
15,000
30,000
3,500
8,200
133,600
254,030

Area with date palm
< 20years old (ha)
67,000
13,900
19,830
15,000
4,700
120,430

Palms < 20 years
old (million)
6.7
1.4
2.0
1.5
0.5
12.1

% increase in
area since 1987
47.86
38.61
49.79
50.00
57.31
47.41

Yield
(tones)*
468,000
52,000
120,000
175,000
22,000
837,000

* Source: FAOSTAT (http://faostat.fao.org)

The date palm variety Mazafati was found to be the
most preferred cultivar for RPW in Iran (30). Date varieties
with high calcium levels were found to inhibit growth of
RPW as compared to varieties with high sugar levels that
enhanced egg laying and growth while reducing mortality
of the pest (30). Choice test studies from Saudi Arabia
indicated that the variety Khalas is highly preferred for egg
laying by RPW as compared to the varieties Shahal and
Murheim, which exhibiteda high degree of antixenosis (3).
There are no reports on the preference/tolerance to RPW in
Deglet Nour the most popular date variety in Tunisia and
Algeria as also for several date varieties cultivated in the
Maghreb countries.
Spread - spread of RPW in the Middle–Eastern and the
Mediterranean region (Table 2) has been rapid since 1985
when the pest was reported from Ras–Al–Khaima in UAE
(46), where it probably got introduced through infested
planting material (ornamental palms) from South/SouthEast Asia. In Saudi Arabia, RPW was first detected in an
ornamental nursery in Al Qatif in early 1987, from where it
spread to the entire Kingdom through date palm offshoots
and also through bigger palms transported for ornamental
purposes (8). It crossed the red sea in early 1990’s and was
recorded in Egypt in 1992 and in Spain in 1995 (10 and 14).
The entire Mediterranean basin is currently reporting RPW
infestations mostly on P. canariensis (25 and 40). Previous
experiences suggest that shipments of ornamental palms
without quarantine certification have contributed
significantly to the spread of RPW (25 and 39) (Figure 1).
The Maghreb region of North Africa is critically
situated between several RPW infested countries including
Egypt on the East, the Canary Islands on the West and
European countries including Spain, Portugal, France and
Italy in the North (42). This region has around 12 million
date palms in the susceptible age group of less than 20
years (Table 1) and several avenue plantings/nurseries of P.
canariensis offering RPW an ideal agro-climatic zone to
establish and spread in the region. It is relevant to point out
that during 2 years (2008-10), RPW was recorded in the
Maghreb region (Tangier in Northern Morocco and Libya)
(42), the American continent (Dutch Antilles Island in the
Caribbean), Laguna Beach area of Orange County,
California, USA and Eastern Europe (Georgia) (42). With
regard to the Orange County report, lack of response by the
weevil to the pheromone (ferrugineol) traps and limited
spread of the weevil in the Laguna Beach area suggest that
it may not be Rhynchophorus ferrugineus. However, all
these reports are attributed to palms maintained (garden
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nurseries) or shipped for ornamental purposes. Reports
from area-wide RPW-IPM programme in KSA indicated
that 75% of the infested date palms are in the age group of
6 to 15 years (8 and 39). This is the age group of palms
preferred for ornamental landscaping purposes as stated in
the first report of RPW in the Caribbean Island of Curacao
(Dutch Antilles) when date palms imported from Egypt for
ornamental purposes (41 and 42). It is evident that the
initial source of infestation occurred in most of the
countries through imports of palms for ornamental purposes
which subsequently spread to date palm plantations (42).
Therefore, the Maghreb countries should impose a ban on
the imports and regulate internal movement of palms for
ornamental gardening.

Life Cycle of RPW
The entire life cycle of RPW is concealed inside the palm
trunk except the partially exposed adult stage. Recently, Ju,
et. al., 2010 (33) reported from China that the host has a
significant influence on the development survival and
reproduction of RPW. Based on the population growth
parameters of RPW studied in five palm species (Phoenix
canariensis, Washingtonia filifera, Phoenix silvestris, Butia
capitata and Trachycarpus fortunei) at a constant
temperature of 26oC, it was concluded that P. canariensis
and W. filifera were the most suitable host plants while P.
silvestris was least suitable.
Female weevils lay eggs mostly on wounds, cracks
and crevices on the trunk from the collar region near the
roots to the base of fronds near the crown of young date
palms mostly below the age of 20 years (8). In Canary
Island Palm infestation occurs in the crown, making
detection of infestation extremely difficult. Reports from
different laboratories suggest that a single RPW female lays
58-531 eggs (28-30oC and 70-75% relative humidity). They
incubated for 1–6 days, before hatching to legless larvae
that inflict tissue damage. The larvae live for 25–105 days
(1, 9 and 45). Larval instars unknown inside the palm trunk,
in laboratory vary from 7-16 (4 and 32). The grubs on
hatching move towards the interior of the palm leaving
behind chewed up plant fibers (frass) which has a typical
fermented odour. Grubs pupate in cocoons (approximately
80x35mm) made from chewed fibers. The pupal period
ranges from 11-45 days. The duration of the life cycle from
egg to adult stage was reported to vary from 45 days to 139
days while adult weevils were reported to live for 50-90
days (1, 9 and 45). Infested palms often harbor several
overlapping generations comprising of different stages of

the insect. RPW population is highly aggregated in nature
(27). Adult weevils are least active when extreme weather
conditions prevail. In the Middle-East, RPW adults exhibit
low activity during the peak of the summer and winter (25).
In tropical South and South-East Asia where the pest was
reported to be originated, RPW activity was low during the
monsoon (25).

management is critical. Too many offshoots on a single
palm render such palms inaccessible to inspection to detect
infestation by RPW besides offering a conducive ecological
niche for the pest to survive and multiply. Hidden breeding
sites viz cut palms and closed gardens that are neglected and
beyond periodical inspection are also potential sources for
the pest to breed.

Nature of Damage
Infestation of RPW

Integrated Pest Management (IPM) of RPW

and

Symptoms

of

The grubs on hatching tunnel into the plant tissue and
damaged palms are reported by Abraham et al. (2) to
exhibit one of the following symptoms depending on the
stage of attack: (i) presence of tunnels on the trunk and base
of leaf petiole, (ii) oozing out of thick brown fluid from the
tunnels, (iii) appearance of chewed plant tissues in and
around opening of tunnels with a typical fermented odour,
(iv) fallen empty pupal cases and dead adults around a
heavily infested palm, and (v) breaking of the trunk or
toppling of the crown in case of severe and prolonged
infestation. Infested offshoots of date palm become dry. ElEzaby (18) categorized RPW infestation in date palm on a
scale of 0-5, where zero represents palms showing no stages
of the pest or damage symptoms, while five indicates
advanced stage of attack where an infested palm topples.
The above damage symptoms can be perceived either
through sight, sound (caused by feeding of grubs) or by
smelling the typical fermented odour of infested palm
tissue. Currently there is no reliable gadget to detect
infestation in the field. Sniffer dogs have been trained and
used to detect infested palm in Israel (36).
Satellite aided Global Positioning System (GPS)
using Geographical Information System (GIS) could serve
as a valuable aid in tracking the spread of the pest by
logging data on weevil activity (pheromone trap captures)
and infestations.

Predisposing Factors for RPW Infestation and
Build up
There are several factors that predispose date palm
plantations to attack by RPW. Infestation begins with
female weevils laying eggs on palm tissue. Usually, female
weevils get attracted to plant volatiles released by fresh
wounds on palm tissue after shaving of fronds and removal
of offshoots (2, 7).
In particular the practice of repeated frond shaving in
the Canary Island Palm for ornamental purposes leaves the
palm vulnerable to attack by RPW. Root exposure at the
collar region of the palm often attracts female weevils for
egg laying. In-groove humidity has also been reported to
influence the activity and infestation levels of RPW in date
plantations of the Middle–East (5, 6). In-groove humidity
levels could in turn be influenced by the type of irrigation
(open flood/drip irrigation) and plant density. Often palms
are planted at a distance less than the recommended spacing
leading to reduced sunlight penetration there by enhancing
the in-groove humidity levels leading to an ideal microclimate for RPW. Maintaining palm and field sanitation is
vital to prevent attack by RPW. In this context offshoot

With the synthesis and availability of the male produced
aggregation pheromone ferrugineol (31) food baited
pheromone traps have been extensively used to manage
RPW. The main components of the strategy as outlined by
Abraham et al. (2) in date palm are as follows:
i) Pest surveillance based on periodic field surveys of
date palm plantations, avenue palm grooves and palm
nurseries for detecting infestations. The pest can also
be monitored through pheromone traps to locate adult
weevil activity.
ii) Mass trapping of adults in endemic pockets.
iii) Locating infestations in the field by inspecting palms
in the susceptible age (20 years old) for symptoms of
infestation.
iv) Treating hidden breeding sites including neglected
and closed gardens.
v) Maintaining palm and field sanitation.
vi) Preventive and curative chemical treatments.
vii) Eradicating severely infested palms.
viii) Implementing quarantine measures.
ix) Training and education.

IPM Program Against the Pest in the
Maghreb Region
Eradication of Infested Palms - Since RPW recently
recorded in the Maghreb region, all infested palms should
be eradicated in situ at the site of the infestation.
Transferring infested palms for eradication to another site
away from the infested garden/avenue/nursery may result in
the spread of the pest. Eradication should be carried out by
shredding the infested palm to powder. Whenever this is not
possible, breaking the infested palm into small pieces and
soaking in insecticide is recommended. Care should be
taken to ensure that all the stages of the pest are completely
destroyed. It has been observed that palms eradicated by
burning may still harbor the pest if complete burning of the
palm is not ensured. In countries where RPW has
established itself and several palms have to be eradicated,
palm tissue pulverizing machines are used for this purpose.
If infested palms have to be eradicated away from the
infested garden, such palms have to be transported in closed
trucks to ensure that adult weevils if any on the palms do
not spread on the way.
Quarantine Measures - Implementing strict quarantine
protocols for tackling the problem of RPW in the Maghreb
region is crucial. The concealed and lethal nature of RPW
calls for a ban of import of palms from infested
farms/regions/countries. Where ever this is not possible
implementing strict quarantine regimes with regard to
transport/shipment of palms is essential. Faleiro (25)
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suggested a nine month period for pre-departure (3 months)
and post-entry (6 months) quarantine observations for
palms, before imported planting material is certified as
RPW free and cleared for planting in the field. As
mentioned earlier, RPW was reported in Northern Morocco;
which calls for strict internal quarantine in relation to
transport of planting material within Morocco/
Libya/Tunisia and international quarantine regimes by the
Maghreb countries should go a long way to check the threat
of RPW in the region applied to both date palm and the
Canary Island Palm. As the Maghreb region is surrounded
by several RPW infested countries, it is assumed that the

region already has strong quarantine regulations for import
of palms, which have to be strengthened in light of the
recent invasion of the pest in Morocco, Libya and Tunisia.
Pheromones for Monitoring and / or Mass Trapping Pheromone trapping is an important component of the
current RPW-IPM programme. This IPM component
involves manipulation of insect behavior and it is vital to
adopt the correct trapping protocols with regard to trap
design, servicing (replacement of food bait and insecticide
solution), trap density and lure longevity.

Table 2. First report of RPW-infestation in Middle-East, North African and Mediterranean countries
Country
UAE
Qatar
Saudi Arabia
Kuwait/Bahrain
Iran
Egypt
Jordan/Israel/Palestine
Spain
Canary Islands
Greece
France
Turkey
Malta
Cyprus
Morocco
Georgia
Portugal
Libya
Tunisia

Year of first
infestation
1985
1985
1987
1988-1993
1990
1992
1999
1995
2006
2005
2006
2005
2007
2006
2008
2009
2006
2009
2011
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Source of first infestation
Palm (coconut) imports from South/ South-East Asia
Palm (coconut) imports from South/ South-East Asia
Ornamental palms in Al Qatif
Date offshoots /palms for ornamental gardening
Date palm
Date palm
Date palm/ Phoenix canariensis
Date offshoots/ Phoenix canariensis
Phoenix canariensis
Phoenix canariensis
Phoenix canariensis
Phoenix canariensis
Phoenix canariensis
Phoenix canariensis
Phoenix canariensis
Howea forsteriana (syn. Kentia forsteriana)
Phoenix canariensis
Washingtonia sp.
Phoenix canariensis

Reference
(46)
(46)
(39)
(42)
(42)
(14)
(34)
(10)
(21)
(22, 42)
(22)
(42)
(16)
(42)
(20, 42)
(42)
(42, 44)
(42)
(13, 19)

Trapping efficiency is sustained by changing the food
bait and insecticide solution every week. It is recommended
to set the traps under shade so as to maintain a uniform and
sustained release of chemical into the environment and
replace lures when 5% of the lure remains in the dispenser.
Pheromone lures have to be replaced faster in summer than
in winter (28). Traps are to be hung to the palm trunks of
old palms with hardened trunk tissue (>25 years old).
Ground or surface trapping can also be practiced (38).
Monitoring of RPW can be achieved by setting traps
at a density of 1 trap/hectare. High density monitoring of
the pest was carried out in Israel at 3 traps/hectare (43).
Mass trapping at density 1-10 traps/hectare has given the
desired control in several countries, depending on the
severity of the problem and available resources (25).
Chemical Treatments - Preventive insecticidal showers
are essential on palms in the vicinity (100 m radius) of traps
captured weevil (25). Palms within the early stage of
infestation can be cured by cleaning the infested parts and
blocked with mud and insecticide. However, we are
doubtful of stem/trunk injection, which has been
recommended by several workers, wherein insecticide
solution is poured into the infested cavities through
artificially drilled holes into the palm trunk so as to reach
the cavity. Repeating the injection until the infestation is
completely controlled is advisable. It is essential to closely
monitor and certify the complete recovery of these palms.
Transporting of treated and pest free planting material for
farming and landscaping purposes is essential to sustain the
achievements of control and also curtail spread of the
weevil.

Initiative by FAO
Upon initial report of RPW in Morocco and Libya and in
order to eradicate/control RPW in these countries and

prevent its spread to other countries of the Maghreb region,
the Food and Agriculture Organization (FAO) of the United
Nations initiated a short expert consultation entitled “FAO,
consultation for strengthening national capacities on the
management of the red palm weevil in North Africa” during
February, 2010 (26).
In the infested countries of Morocco and Libya the
above mission recommended to implement (i) quarantine
regulations banning imports of palms from abroad and
movement of palms from the infested regions (Tangier in
Morocco and Tabruk in Libya), (ii) a pheromone based
strategy comprising of mass trapping adult weevils in the
infested regions and surveillance in the major non-infested
date plantations of Morocco and Libya , (iii) preventive
insecticidal treatments and (iv) eradication of infested
palms.
With respect to the non-infested countries, it was
recommended to continue to implement a complete ban on
import of palms from other countries, additionally taking up
seasonal pheromone trap based surveillance in the date
plantations and periodic sensitizing of important stake
holders (quarantine and agricultural field technicians,
prospectors/inspectors/custom
officers,
municipality
officials, palm nursery dealers/hotel owners) on RPW and
its management.
A network programme to share experiences on RPW
research and control by the concerned national
organizations of countries within the Maghreb region of
North Africa will go a long way in combating RPW in the
region.
With the infestation report from Tunisia in December
2011, FAO initiated a Technical Cooperation Program for
the Maghreb region with a goal to develop a pest risk
analyses for RPW and also enhance the capacity of national
plant protection officials from these countries.

الملخص

. ﺗﻬدﻳد ﺳوﺳﺔ اﻟﻧﺧﻳﻝ اﻟﺣﻣراء ﻟزراﻋﺔ ﻧﺧﻳﻝ اﻟﺗﻣر ﻓﻲ ﺷﻣﺎﻝ أﻓرﻳﻘﻳﺎ.2012 . اﻟوﻫﻳﺑﻲ. ع، اﻟﻌﺟﻼن. ع، ﺑﻼج. م، ﺑن ﻋﺑد اﷲ. ع،. ج. ر،ﻓﺎﻟﻳرو
.280-274 :30 ،ﻣﺟﻠﺔ وﻗﺎﻳﺔ اﻟﻧﺑﺎت اﻟﻌرﺑﻳﺔ

.. ﻣن اﻹﻧﺗﺎج اﻟﻌﺎﻟﻣﻲ ﻟﻠﺗﻣور%15 ﺗﻧﺗﺞ ﻣﻧطﻘﺔ اﻟﻣﻐرب اﻟﻌرﺑﻲ ﻓﻲ ﺷﻣﺎﻝ أﻓرﻳﻘﻳﺎ واﻟﺗﻲ ﺗﺿم ﻛﻼً ﻣن دوﻝ اﻟﻣﻐرب واﻟﺟزاﺋر وﺗوﻧس وﻣورﻳﺗﺎﻧﻳﺎ وﻟﻳﺑﻳﺎ ﻧﺣو

 ﺣﺗﻰ ﻛﺎﻧونRhynchophorus ferrugineus (Olivier) وﺗﻣﻛﻧت اﻟﻣﻧطﻘﺔ ﻣن ﺣﻣﺎﻳﺔ ﻧﻔﺳﻬﺎ ﻣن اﻹﺻﺎﺑﺔ ﺑﺄﺧطر ﺣﺷرة ﺗﺻﻳب اﻟﻧﺧﻳﻝ وﻫﻲ ﺳوﺳﺔ اﻟﻧﺧﻳﻝ اﻟﺣﻣراء

 وﻣن اﻟﻣﻼﺣظ أن ﻣﻧطﻘﺔ اﻟﻣﻐرب اﻟﻌرﺑﻲ ﻗرﻳﺑﺔ ﺣدودﻳﺎً ﻣن ﻛﻝ ﻣن ﻣﺻر. ﺣﻳﻧﻣﺎ ظﻬرت اﻹﺻﺎﺑﺔ ﺑﻬذﻩ اﻟﺣﺷرة ﻓﻲ ﻣدﻳﻧﺔ طﻧﺟﺔ ﺑﺷﻣﺎﻝ اﻟﻣﻐرب2008 دﻳﺳﻣﺑر/اﻷوﻝ

 أﺣد أﻧواع ﻧﺧﻳﻝ، ُﻳزرع أﻳﺿﺎً ﻧﺧﻳﻝ ﺟزر اﻟﻛﻧﺎري، ﻓﺑﺎﻹﺿﺎﻓﺔ إﻟﻰ زراﻋﺔ ﻧﺧﻳﻝ اﻟﺗﻣر ﺑﻣﻧطﻘﺔ اﻟﻣﻐرب اﻟﻌرﺑﻲ.1990 ٕواﺳﺑﺎﻧﻳﺎ واﻟﺗﻲ ُﺳﺟﻠت اﻹﺻﺎﺑﺔ ﻓﻳﻬﻣﺎ ﻓﻲ ﻣﻧﺗﺻف
 وﻗد أﺷﺎرت اﻟﺗﻘﺎرﻳر اﻟﺳﺎﺑﻘﺔ ﻓﻲ ﻣﻧطﻘﺔ اﻟﺧﻠﻳﺞ ودوﻝ ﺑﺣر اﻷﺑﻳض اﻟﻣﺗوﺳط إﻟﻰ أن ﺳﺑب ﺳرﻋﺔ اﻧﺗﺷﺎر ﺳوﺳﺔ اﻟﻧﺧﻳﻝ اﻟﺣﻣراء أﺳﺎﺳﺎً ﻫو ﻧﻘﻝ.اﻟزﻳﻧﺔ اﻟﻣﻔﺿﻠﺔ ﻟﻠﺳوﺳﺔ
ﻓﻲ ﻣﻧطﻘﺔ اﻟﻣﻐرب اﻟﻌرﺑﻲ إﻻ ﻓﻲ اﻵوﻧﺔ اﻷﺧﻳرة ﻓﻔﻲ

 ﻟم ﺗﻛﺗﺷف اﻹﺻﺎﺑﺔ ﺑﺳوﺳﺔ اﻟﻧﺧﻳﻝ اﻟﺣﻣراء.اﻟﻔﺳﺎﺋﻝ اﻟﻣﺻﺎﺑﺔ ﻷﻏراض اﻟزﻳﻧﺔ وزراﻋﺔ ﻧﺧﻳﻝ اﻟﺗﻣر ﻟﻺﻧﺗﺎج

 ﻫﻧﺎ ﻧﺳﻠط اﻟﺿوء ﻋﻠﻰ اﻟﺗﻬدﻳد اﻟﻣﺣﺗﻣﻝ ﻣن ﺳوﺳﺔ.(2011 دﻳﺳﻣﺑر/( وﻓﻲ ﺗوﻧس )ﻛﺎﻧون اﻷوﻝ2009 ،ﻣﺎﻳو/ وﻓﻲ ﻟﻳﺑﻳﺎ )أﻳﺎر،(2008 دﻳﺳﻣﺑر/اﻟﻣﻐرب )ﻛﺎﻧون اﻷوﻝ
اﻟﻧﺧﻳﻝ اﻟﺣﻣراء ﻟﻧﺧﻳﻝ اﻟﺗﻣر وﻧﺧﻳﻝ ﺟزر اﻟﻛﻧﺎري ﻓﻲ دوﻝ ﻣﻧطﻘﺔ اﻟﻣﻐرب اﻟﻌرﺑﻲ ووﺿﻊ اﻟﺳوﺳﺔ ﺑﺎﻟﻣﻧطﻘﺔ ﺑﺎﻹﺿﺎﻓﺔ إﻟﻰ اﻗﺗراح اﺳﺗراﺗﻳﺟﻳﺔ ﻟﻣﻛﺎﻓﺣﺔ ﺗﻬدﻳدﻫﺎ واﻧﺗﺷﺎرﻫﺎ

.ﺑﺎﻟﻣﻧطﻘﺔ

. ﺗوﻧس، ﻟﻳﺑﻳﺎ، اﻟﻣﻐرب، اﻟﻣﻐرب اﻟﻌرﺑﻲ،Rhynchophorus ferrugineus ، ﺳوﺳﺔ اﻟﻧﺧﻳﻝ اﻟﺣﻣراء:ﻛﻠﻣﺎت ﻣﻔﺗﺎﺣﻳﺔ
، اﻟﻣﻣﻠﻛﺔ اﻟﻌرﺑﻳﺔ اﻟﺳﻌودﻳﺔ،31982  اﻷﺣﺳﺎء،55009 .ب. ص، ﺟﺎﻣﻌﺔ اﻟﻣﻠك ﻓﻳﺻﻝ،  ﻛﻠﻳﺔ اﻟﻌﻠوم اﻟزراﻋﻳﺔ واﻷﻏذﻳﺔ، ﻋﺑد اﻟﻌزﻳز اﻟﻌﺟﻼن:ﻋﻧوان اﻟﻣراﺳﻠﺔ
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