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Source: Author based on FAO paper 2" Sudanese Date palm Festival ( FAOSTAT 2018)
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Figure 2: Sample distribution of date palm growers , 2020
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237 (80.89 %) * 44 (15.02%) 12 (4.10%)
135 (56.25%) 60 (25%) 45 (18.75%)
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< gl sl R AW Chi Sq. (Sig)
g A

Nile 167 8 0
Shallow 23 1 0 1.16 (0.56)
borehole
Deep well 85 7 0
Nile 170 33 1
Shallow 8 15 0 31.64 (0.00)
borehole
Deep well 7 5 0
Nile 14 2 3
Shallow 1 1 1 14.46 (0.01)
borehole
Deep well 26 1 31
Nile 0 0 0
Shallow 21 0 0 NA
borehole
Deep well 10 0 0
»aadl ) Nile 0 0 0

Shallow 19 2 0 0.66 (0.42)



Nile 42 130 2

Shallow borehole 12 12 0 17.12 (0.002)
Deep well 42 48 2

Nile 147 57 0

Shallow borehole 6 18 0 29.79 (0.00)
Deep well 3 9 0

Nile 6 13 0

Shallow borehole 0 3 0 5.07 (0.28)
Deep well 8 46 4

Nile 0 0 0

Shallow borehole 8 11 1 0.53 (0.77)
Deep well 4 6 0

Nile 0 0 0

Shallow borehole 11 10 0 0.02 (0.90)
Deep well 5 5 0

Number 294 368 9
(and % of total) 44% 55% 1%



(Sig)

hugia s
46 5 4
54 4 5 18.9
75 17 1 (0.004)
32 15 2
34 17 17
5 2 0 9.19 (0.16)
49 26 20
47 15 7
3 3 2
0 0 0 5.16 (0.27)
12 15 25
0 1 7
Number 317 115 86

(and % of total) 61% 22% 17%
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Figure 5: The percentage income from date sales
by states, 2020
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Date palm green pit scale insect

Palmapsis phoenicis (Rao., 1921) (= Asterolecanium phoenicis)
(Homoptera : Asterolecaniidae)
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Soil application of imidacloprid (Confidor 200SL, Jugal20%SL
and Attakan 350 SC) were highly effective in controlling the

green pit scale insect.

They proved to be very effective as a protective
measure against new infestation
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Thematic implementation plan
for management of invasive
Red Palm Weevil

IN Sudan



Sudan is still free from
_devastating red palm weeuvil

B ¥ * .
and the destructive bayoud caused by
Fusarium oxysporum f.sp. albedensis



Distribution of RPW In the world

The weevil 1s now present in all
continents of the world and In
Africa, It exists In Egypt, Libya,
Tunisia, Morocco, and Mauritania
(recent detection).
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New infestation from Egypt
Eldakhla oasis —New Valley
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A SURVEY WAS CONDUCTED 1IN 2013
(USING PHEROMONES) IN NORTHERN SUDAN.
NO RPW HAS BEEN DETECTED







The thematic implementation plan has the major
components of a strategy to be adopted for a
country that Is not infested with RPW, which
revolves around

1) Quarantine
2) Monitoring/Surveillance
3) Training/ Capacity Building.



Here are some points that could be adopted to
strengthen the aforementioned components
besides a plan should infestation occur In
Sudan. In this case, the strategy should be
containing the spread and eradicating the pest




Train Plant Quarantine Staff and other law enforcement authorities. .
Support the establishment of tissue culture laboratories for the
production and supply of RPW free planting material.

Registration of nurseries/ importers: The Ministry of Agriculture /
National Plant Protection Organization (NPPO) should keep a register
for all palm nurseries/ importers (growers, nurseries, dealers, etc.) and
establish a database on importation and destination of palms.

*No palm tree should leave nurseries without movement certificate
Issued by the NPPO.

Prohibition of importation of palm trees from a particular origin
(infested area/countries).

Palm trees originating from authorized nurseries should only be
Imported, from non-infested countries.

*In case of date palm, only date palm from vitro propagation could be
Imported in test-tubes from officially certified nurseries.



cont....

*Offshoots produced within the country should be permitted
to be transported under close supervision of NPPO,
preferably after treatment (dipping of the bole of offshoots in
0.004% Fipronil for 30 minutes). A simple superficial spray
does not help.

*In case of tissue culture palms produced within Sudan,
localize geographically (GIS) the mother tree, label it (each
mother plant must be marked with the year, sampling area
and serial number), under the supervision of the NPPO.
*Movement of offshoots from one state to another across the
country should not be permitted, to localize infestation in
case of an outbreak.

*Nurseries should be inspected at least three times a year.
Import of offshoots should be banned from infested countries
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1. The palm tissue seedlings must be not more than
three to four primary leaves in artificial solil
(should be fully sterilized).
2. Free from any pest and diseases.




Monitoring /Surveillance

In addition to regular visual inspection of date palms
In the susceptible age group (< 20 years)

It IS recommended to monitor the incidence of adult
weevVils during peak activity of the weevil

from March to May and again from September to
November.

This could be achieved by setting food baited
pheromone traps in plantations along roads at a
distance of 1Km between two monitor traps.



Awareness

1. Create awareness among farmers and other stakeholders about
the seriousness of the RPW issue.

2. Strengthen extension programs, activities, knowledge sharing
mechanisms, communications, and farmers’ organizations.

3. Establish defined coordination mechanisms with NGO’s, private
sector, and cooperatives to make the program more effective.

4. Introduce participatory approach (Farmers Field School) for
farmers and farm workers to empower them with knowledge and
field practices.

5. Use of social media to expedite transmission of information.

6. Strengthen cooperation among institutions at the National level
and initiate programs of cooperation at the Regional and
International.



Capacity Building

Training and capacity building of all stake holders (Farmers,
Agriculture officers, Quarantine officials, NGOs, Cooperatives,
Farmer Groups etc.) on the RPW eradication strategy (should
the pest be detected) should be carried out/ intensified.

Farmer participation and involvement in the RPW control
programs in crucial for successful control of RPW.

The advantage of involving the farmers and other stakeholders
In the control program is considerable as they present in the
farm and can assist in detecting infested palms in the early stage
of the attack, an action that constitutes the key to control and
eradicate the pest.

Pilot projects to experiment and demonstrate the feasibility to
Involve farmers/stakeholders could be initiated in all the major
date palm areas of Sudan.



Should an Infestation occur —
What i1s to be done?

 In this case the goal should be to contain the spread and eradicate the pest.
To achieve this
« Remove (eradicate) all infested palms.

« Cut infested portion of the palm into small bits (20 cm long) and drench with
Insecticide in-situ.

« Do not move the infested palm for eradication to another site.
« Establish a 10Km radius buffer zone.

 Intensify phytosanitory / quarantine regulations.

« Inspect all palms in buffer zone at bi-monthly intervals.



Cont...

Mass trap the area [1IKm radius from the infested palm] @
1trap/ha.

Deploy attract & kill if infestation is severe / 3
weevils/trap/week.

Prohibit movement of all palms from the buffer zone.
Intensify training on RPW- IPM.

Encourage Farmer participation in the RPW-IPM program
especially with regard to detection of infested palms.

The country is to be declared pest (RPW) free if no new
Infestation/weevil Is detected for three years.



The host range

 RPW is reported to attack about 40 different
species of palms including ornamentals.

* The host range should be given attention with
respect to quarantine measurements.

» The weevil could be introduced with hosts
other than date palm and there is a possibility
of being Introduced as hitchhiker on imported
ornamentals.




RPW-IPM programs

1. Mass trapping to be taken up by lead / trained farmers.

2. Introduce attract and kill strategy in mass trapping programs.

3. Evaluate the dry trap using electro-magnetic technology.

4. Carry out a risk assessment of the area adopting visual observation and
pheromone traps.

5. Develop good agronomic practices that limit RPW attack.

6. Preventive measures including sanitation, wounds treatment, removal

of neglected orchards, pheromone trapping, and insecticide applications
via spray and injection should be practiced.

7. Explore potential indigenous strains of entomopathogenic nematodes
and fungi and develop an efficient delivery system.

8. Develop RPW-IPM programs and ensure farmers/stakeholder
participation.



Data Management

Develop a GIS and spatial data base
to be used operationally by countries.
2. Managing mass trapping through
the GIS with RFID (Bar coding) of traps.
3. Use a remote sensing imagery to geo-reference palm trees
In countries to be used as primary base map in the GIS.
4. Develop a user friendly mobile application for reporting
data collection and transmission.



Challenges in red palm weevil Mentoring

1. Early detection difficulties of RPW Infestation.
2. Farming system.

3. Lack of adequate human and financial resources.
4. Lack of active involvement/ training of farmers



Thematic implementation plan for management of invasive Red Palm Weeuvil

intentional introductions are subject to appropriate authorization.
Ii. Develop risk assessment and management programs and guidelines
for newly introduced species.

1. Develop and implement effective response procedures for the
prevention of new potential invasive species.
Iv. Encourage and support the involvement of all stakeholders in
alien invasive species management program.
v. Develop invasive species management plans that emphasize
prevention of introductions, control and eradication of invasive species.
vi. Develop effective systems and tools for monitoring and evaluation of
invasive species.

Theme Recommended Actions imRieme_nting
gencies
AWareness,
TrE%G::% ing i.Develop and implement a public awareness program about that invasive insect

and its impact on biodiversity and livelihood of the local communities . M of Agric.,

1. Encourage media organizations and extension workers to participate in ARg

dissemination of information about the impact of this invasive insect ... NGOs

1. Support education institutions to incorporate issues of RPW , identification, M of Educ

prevention, eradication and management into their curricula. Universities

iv. Develop database of RPW, identification

guides and make the information accessible to the Stakeholders .
v. Qualify and train taxonomy specialists in insects.
Policies I. Strengthen quarantine measures and border control to ensure that M. of Agric.




I’heme

Recommended Actions

Implementing
Agencies

Legislation

I. Harmonize state and sectoral rules and regulations relevant to invasive
species and formulate policy and legislation for the control of introductions,
movement and management of date palm.

ii. Enforcing the international regulation for RPW.

M. of Agric. &
PPD

Conservation

I. Identify RPW problems and recommend management actions.

Ii. Develop appropriate methods to monitor, prevent and stop spread of invasive
RPW.

lii. Assess the movement of RPW and develop maps of distribution of the
invasive RPW.

iv. Formulate and implement result oriented research on characterization of
invasive RPW; vulnerability of ecosystems, social and economic impact;
prevention, control, eradication and management methods.

v. Promote research on the use of traditional knowledge in the development and
implementation of measures to manage RPW.

ARC

Sustainable
Use

I. Strengthen an existing institution to coordinate research,
management and eradication of invasive RPW.

il. Produce an inventory of RPW and evaluate their economic, social
and environmental impacts

M of SC, ARC,
Universities
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Date palm diseases and their occurrence in Sudan

Disease

Causal organism

Occurrence in Sudan

Fungal diseases

1- Bayoud disease

2- Black scorch disease
3- Brown leaf spot.

4- Diplodia disease

5- Graphiola leaf spot
6- Khamedj disease
7-Omphalia root rot

8- Belaat disease

9- Fruit rot
Phytoplasmic diseases
1- Lethal yellowing

2- Al Wijam

3- Brittle leaves disease
Diseases of unknown cause

1 -Bending head

2- Dry bone

3- A round disease

4- Rhizoids
Physiological disorders
1- Black nose
2-Crosscuts

3-White nose

4- Barhee disorder

5- Black scald

6- Bastard offshoot
7-Leaf apical drying

8- Fertilization injury
9-Frost damage

10- Lack or excess of water

Fusarium oxysporum . sp. albedinis Thielaviopsis paradoxa
Mycosphaerella tassiana (De Not)

Diplodia phoenicum (Sacc)

Graphiola phoenicis (Moug)

Mauginiella scattae Cav.

Omphalia tralucidaBliss

Phytophtora phoenicis (Moug)
Aspergillus niger

Mycoplasma-like organism

Mycoplasma- like organism

Mycoplasma- like organism

Unknown cause

Uknown cause

Unknown cause

Unknown cause

Humid weather at the Khalaal stage Anatomical defect
Dry and prolonged wind in the Rutab stage Physiological disorders
Exposure to high temperature

Growth regulators

Injury of date palm root system

Fertilizers applied close to the palm's

When temperature falls below 0°

Water variations.

(+: found in Sudan, -: not found)

o 4+ 4+ 4+ 4+

+ + +
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Disease symptoms
Fusarium wilt

leaf lets whitening
below the second row
of the middle crown




One side death
of leaf lets

Long tudinal
And cross section
Showing brown coloure




The causal agent was identified as Fusarium
oxysporium f.sp (?)

Microconidia
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Mycelié and spores 6f C. and T. paradoxa
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Table 1. Incidence of date palm diseases in Merowe and Eldebba localities.

Location Disease Disease incidence (%)
Tangasi Elrewais Fusarium wilt 65

Tangasi Elsouq Trunk rot 51

Hussein Narti Trunk rot 70

Elgurier Trunk rot 31

Nori Bud rot “Belaat” 42

Jelas Bud rot “Belaat” 34
Abudoom Bud rot “Belaat” 5

Tangasi Elsoug, Tangasi Ganoderma butt rot NA

Elrewais, Abudoom and
Nori




Trunk rot

Cross section
In Infected date palm




Clara pradoxa spore

Thielviopsis pradoxa spore
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