The World Bank

Sudan Sustainable
Natural
ResourcesBy
Management
Project

Ministry of Environment,
Natural Resources and
Physical Development

Mesquite Control and Management Plan-Kassala and White Nile States
TalaatDafalla Abdel Magid
Consultant

November 2016

I

Contents
Chapter One.................................................................................................................. 6
1-Introduction and Background ..................................................................................... 6
1-4 Objectives of the study: .......................................................................................... 8
Chapter Two .............................................................................................................. 12
Literature Review ...................................................................................................................... 12
1-Current and Recent Research on Mesquite in Sudan, ................................................. 12
1-1 Japanese Project:....................................................................................................... 12
1-2 other studies on mesquite in Sudan and elsewhere ................................................. 13
1-2-1 Allelopathic Effects, and Socio economics of Prosopis chilensis ............................ 13
1-2-2 Scale of Mesquite infestation in Sudan: ................................................................ 14

2-Past and Current Control, Eradication and Management Measures for Mesquite
in Sudan: .................................................................................................................................... 15
2-1 Utilization as Management tool of Mesquite Control .............................................. 18

3-Mesquite Eradication and Control Measures in the Global Context and Especially
in N Africa and the Middle East Region: ................................................................................... 20
3-1 Livestock-Mediated Dispersal of Prosopis juliflora ................................................... 22
3-2 Potential Benefits of Prosopis in different countries. ............................................... 22

Chapter Three ............................................................................................................. 23
Methodology .............................................................................................................. 23
3-1 Data collection........................................................................................................... 23
3-2 Mesquite mapping at Telkuk Locality Kassala state .................................................. 23
3-3 Assessment of Mesquite at White Nile State Agricultural Schemes –North Al-Dweim.
......................................................................................................................................... 23

Chapter Four ............................................................................................................. 28
The legal Situation for Planting and Control of Mesquite in Sudan: ........................................ 28
4-1. Policy, Strategies and Legislation related to the issue of mesquite .................................. 29
Chapter Five ................................................................................................................ 32
Land tenure issues associated with control and management of Mesquite in
farmlands and rangelands in Sudan: ......................................................................................... 32
1

Land tenancy reform at Gash spate irrigation scheme ................................................... 33
Forest tenure types ......................................................................................................... 33

Chapter Six:................................................................................................................. 35
6 The results of the field study .................................................................................................. 35
6-2 Analysis of the questionnaire related to the Expert of Natural Resource
Management in Sudan. ............................................................................................................. 38
6-3 The analysis of the questionnaire concerning the perceptions of different
institutions at project sites, Kassala state. ...................................................................... 42

Analysis of Institutions Kassala State: ....................................................................................... 43
6-4 The analysis of the questionnaire concerning the perceptions of households at
project sites, Kassala state .............................................................................................. 45

Household analysis-Kassala State ............................................................................................. 46
6-5 Results of analysis - White Nile institutions .............................................................. 53

Analysis of White Nile Institutions: ........................................................................................... 54
6-6 The results of analysis - White Nile households’....................................................... 57

Analysis of White Nile households: ........................................................................................... 58
6-7 Results of White Nile survey: .................................................................................... 63
Area: ................................................................................................................................ 63
7 Management Action Plan ............................................................................................. 64

Chapter Seven ............................................................................................................. 72
Conclusions and Recommendations ......................................................................................... 72
Bibliography ..................................................................................................................... 75

Annexes: ..................................................................................................................... 84
Annex 1: Site reference points of mesquite coordinates, project sites-White Nile
State .......................................................................................................................................... 84
Annex 2 ...................................................................................................................................... 97
Coordinates of Telkuk locality ......................................................................................... 97

2

Annex 3 ...................................................................................................................................... 98
Questionnaire to the Environment and Forests, government institutions, voluntary
organizations and civil society experts for their visions on the management and
control of the spread of mesquite in Kassala and White Nile states, Sudan ............................ 98
Annex 4 .................................................................................................................................... 100
Questionnaire of Household ................................................................................................... 100
Annex 5 .................................................................................................................................... 103
Natural Resources’ Experts interviewed ................................................................................. 103
Annex 6 .................................................................................................................................... 104
Field visit to different government institutions in Kassala state ............................................ 104
Annex 7:................................................................................................................................... 108
Sudan Sustainable Natural Resources Management Project ................................................. 108

3

Recognitions
My gratitude goes to the Project coordinator, Ibrahim Doka for his unfailing support,
friendly approach and guidance that was inspiring to achieve the task.
Special thanks extended to Mubarak Abdel Azim Ginawi, Coordinator of African Pan
Sudan for his contribution during different stages of the study.
My, recognitions to the field research crew, Salah Yousif (White Nile state) and Samia
B. Mando (Kassala state) from the Inventory and Forest Resource Assessment, Forests
National Corporation, in conducting the mesquite assessment and social survey in the
two States.In addition, I would like to acknowledge all those who helped us and
facilitated the fieldwork in Kassala and White Nile. I am indebted to the Director,
Forests National Corporation White Nile State Adam Abdulla, and Director of FNC
Kassala State Esam Abdel Kareem for their dedication and commitment to support the
field survey in the study area. Unlimited thanks extended to the Director of Edweim
Circle Osman Hamza for his robust commitment and endless support during the field
survey.
The Writer extends his sincere appreciation to the reviewers (Dr. Babiker Abdalla and
Dr. Kamal Badi) for their constructive assessment, analytical review and guidance
throughout the process.

4

Acronyms and abbreviations
FAO
IFAD
TOR
FNC
IDP
SSNRMP
GEF
WB
SLWM
IDRC
UNSO
SOS
ILO
GAS
Hafir
GSLRP
BMZ
EC
JICA
SPF
MOFNE
GPS
MODIS
RIHN
SUST
JICA
UNEP
IGAD
HCENR
NAPA
CPA
SINC
Masga

WUAs
FRNRA
NGOs

Food and Agriculture Organization of the United
Nations
International Fund for Agricultural Development
Term of Reference
Forests National Corporation
Internally Displaced Person
The Sudan sustainable Natural Resources Management
Project
Global Environmental Facility
the World Bank
Sustainable Land and Water Management
International Development Research Centre of Canada
United Nations Sahelian Office
Sahel International Organization
International Labour Organization
The Gash Agricultural Scheme
Arabic word for an excavated pond for storing water for
the dry season.
Gash Sustainable Livelihoods Regeneration Project
Economic Cooperation and Development
European Commission
Japan International Cooperation Agency
Peace building Fund
Ministry of Finance and National Economy
Global Positioning System
Moderate Satellite Images Spectral Radiometric
Research Institute for Humanity and Nature
Sudan University of Science and Technology
Japan International Cooperation Agency
United Nations Environment Programme
Intergovernmental Authority on Development
Higher Council for Environment, Natural Resources
National Adaptation Plan of Action
Comprehensive Peace Agreement
Sudan Interim National Constitution
Arabic word used in the context of irrigation to describe
a secondary distribution channel or the area supplied by
such a channel.
Water Use Associations
The Forests and Renewable Natural Resources Act of
2002
Non- Governmental Organizations

5

Chapter One
1-Introduction and Background
The Sudan sustainable Natural Resources Management Project (SSNRMP) is a part of
the Sahel and West Africa program, funded by the Global Environmental Facility
(GEF) with the World Bank (WB) as implementing agency. The project objective is
to increase the adoption of sustainable land and water management (SLWM) in the
targeted area.The project aims to achieve its objectives through adoption of improved
soil and water management practices, forested ecosystem, rehabilitation and
rangelands management. In addition to sustainable alternative livelihood activities
related to natural resources management and strengthening of the capacity to
implement sustainable land and water management.
The project is working to strengthen policy framework and legislation for Sustainable
Land & Water Management [SLWM] and biodiversity conservation, and is helping to
address key barriers in terms of information and knowledge related to the broader
adoption of conservation practices in SLWM and biodiversity .The project has a need
to assess the Mesquite [Prosopis chilensis and other allied Prosopis species] problem
in Sudan and to identify ways and means of controlling its spread in the agricultural
lands through a focused management plan.
1-1 Mesquite introduction into the Sudan
Mesquite introduced into the Sudan in 1917 by the government botanist E. Massey.
The purpose was to find an exotic fast growing tree species resistant to drought and
grazing, have value for the conservation of ecological balance, source of fuel wood
and fodder and other economic values. The first plants planted in a small agricultural
research farm on the outskirts of Khartoum. Field trials made in 1928 outside the city,
where the results were not very promising, but in the same trial Prosopis proved
success on sands under rainfall not exceeding 150 mm per annum (Jackson, 1960).In
1938 and the years that followed, it was planted on the sands in the southern perimeter
of Khartoum for protection against dust storms, and moving sands, subsequently the
species was adopted by the Forestry Service as a tool for desertification control, sand
fixation and rehabilitation of degraded land (Jackson, 1960).
There is a considerable taxonomic confusion about the introduced Prosopis in
Sudan. The correct identification has presented difficulties in view of the
existence of some closely resembling and allied species. Abdel Bari. (1986)
confirmed that "Common Mesquite" in the Sudan is Prosopis chilensis (Moina)
Stuntz. However, the exclusion of Prosopis juliflora from the material examined seen
as a drawback of her identification. The Sudanese Prosopis is P. chilensis or some
other hybrid has been a continuing debate, but generally accepted that whatever the
initial introductions may have been, subsequent introductions of P. juliflora from
unknown source are now the dominant common. The tetraploid nature of P. chilensis
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in Sudan and Kenya, found by Bukhari, (1997), strongly suggests that this is actually
P. juliflora.
Bukhari, (1997) concluded from cytological studies that P. chilensis and P.
glandulosa var. torreyanaare the possible progenitors of Prosopis in Sudan. Wunder,
(1966) noted two different strains of Prosopis growing in a plantation in Sudan,
supporting the theory of several separate introductions. The species naturalized and
found to be one of the most promising suitable species for afforestation and
reforestation programmes in the arid and semi-arid areas of the Sudan. Mesquite
contributes in environmental stability through stabilization of sand dunes, hedging,
windbreaks, shelterbelts around villages and agricultural schemes, in addition to its
contribution to soil conservation.
Work supported by the Sudanese Council of Churches in the Nile Province during
1970s involved mesquite and Eucalyptus species, used as external and internal belts
for the protection of crops and irrigation canals. A land reclamation research project
was supported by the International Development Research Centre of Canada (IDRC)
in collaboration with the Forest Research Centre for the period 1975- 1980, the focal
species was Prosopis chilensis. Mesquite was the major component of the
afforestation programme for combating desertification and sand dunes stabilization in
Nile and Northern states as carried by projects like UNSO and SOS in 1980s. It was
introduce into the land of Africa in 1822 to Senegal, South Africa around 1880 and
Egypt around 1900 as (Nick M Pasieczniket al., 2001a; Wunder, 1966; Luukkanenet
al , 1983; Elsiddig, 2005) have documented it.
1-2 Introduction into Kassala State
Plantationsof mesquite established in Kassala, Gash Delta and Northern Regions in
1948. Mesquitealso planted along the Red Sea Coast near Port Sudan and the sandy
unstable edges of the Gezira irrigated scheme. However, there is a paradoxical
reaction towards the existence of mesquite in Kassala and New Halfa area. In spite of
the benefits it provides, there have been some adverse public reactions against
mesquite in Kassala area and New Halfa irrigated lands where, it is regarded as a
noxious weed. This is because it has invaded wide areas, including forestland
previously occupied by natural forests along the Gash River; either complete invasion
or mixed with other indigenous species.
1-3 Introduction into White Nile State
In 1937, Mesquite introduced in Garasa area (White Nile) as trials for productive
shelterbelt. In 1979, through the Sudan Finland project, Mesquite as well introduced
to the central area of the state in Kosti and Tendelti.In 1980, mesquite further
introduced through the Forestry Research Center in Sheikh Elsiddig area. In 1983,
Mesquite was widely spread by ENSO organization for combating desert
encroachment, through distribution of seedlings to the local people northeast of White
7

Nile State. In the period 1983-1993 it was introduced to (Turaa El Khadra) as
productive belt for agricultural schemes. This introduction advocated by the
International Labour Organization (ILO) north west of the State. In 1994 -1995, SOS
Sahel introduced Mesquite to Gaitaina area as tree belt for Gaitaina shelterbelt.
(AbdElfatahet al 2007).
1-4 Objectives of the study:


To assess the Mesquite problems in Sudan with special reference to White
Nile and Kassala States.



To prepare an state-of-the-art study on the Mesquite issue,



To design management plan for Mesquite that satisfy the benefit and
interest of the local communities with emphasis on SSNRM project sites in
the two states.

1-5 the study area -Kassala State
Kassala State is located in the eastern part of the Country. Bordered by Eritrea in the
east, the Red Sea State from the north, Khartoum State and the River Nile State in the
west and by Al-Gadaref State in the southwestern. Area: 42282 kilometers square.
Population: 1527214 persons. Most important crops: fruits, cotton and oilseeds.
Animal resources: 444515 heads. The natural vegetation is semi-desert and low
rainfall woodland savannah on the clay soils. Large mechanized farming operations
dominate the land use. The grass plains are overgrazed and thedesert conditions
spread southwards under inappropriate land use.
The large part of the area (Kassala state) is semi-arid with average annual rainfall of
about 50-200mm/yr. (Helldén 1984). The Gash Agricultural Scheme (GAS) is one of
the pilot projects that contribute to the rural development and population settlement in
eastern Sudan, particularly towards local population around the Gash River area. The
Gash River is a torrential stream that originates from the Eritrea/Ethiopian Plateau and
ends up in a flat delta within the eastern part of Sudan. According to Abualgasim¹ et
al., (ND), the river irrigates the large Gash delta through Gash Irrigation Scheme
(120,000 feddans), which was constructed at the beginning of the 20th century. The
Gash River is also the main source of water for the Kassala Town (Ayoub 2004).
1-5-1Telkuk locality
Telkuk locality is located in the northeastern part of the Kassala State. It is a new
locality, created only in 2006 and its territory used to belong to the HameshKoreib
locality. The highest percentages of food insecure households found in Telkuk. The
localityis located in the drought affected livelihood zones in the eastern parts of the
state (Eastern pastoral and Eastern Agropastoral Sorghum) and is characterized by
limited arable land, low rainfall and difficult physical access. The largest state‟s
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aquifers is the Gash Basin which has an estimated strong capacity of 600 million
cubic meters and runs North, from the Eritrean high land and through Kassala town.
Managing rainwater using rainwater-harvesting techniques (RWHTs) is unavoidable.
As stated byKhalid et al, 2016, terraces and hafirswere found dominant RWHTs as
70.5% of the people are applying three RWHT, purposefully used for crop production
(Terraces) and domestic watersupply (Hafir) in Kassala state.
Khalid et al, 2016 indicated in their study, which included Telkuk, the localized
nature of the rainfall, i.e. most of the hafir waters accumulated because of local
rainfall. However, appreciated amount is received through minor streams/ khors,
which are affected by the rainwater concentration time, catchment size, slope length,
slope gradient, in particular and runoff coefficient in general. This amount lasts for 36 months as observed by local people, depending on the location, hafir characteristics
(soil type, physical and chemical characteristics) and hafir water management.
Telkuk population is about 274,978(Based on the sample of Bariai village) and
composed predominantly of members of the Hadendewa tribe. Data analysis revealed
that most of the IDPs and host community households (two third in each case) have
male members engaged in farming practices. However, none of the households (the
IDP and host community households alike) engages women in agricultural activities.
Data analysis also revealed that a little over 15% of the IDPs households have male
members practicing trade. None of the IDP households has women engaged in trade,
and the same is true for host community households. Solely males in about one third
of the host community households and to a lesser extent by males belonging to IDPs
families practice trade (World Bank, 2014).
1-5-2 Previous and current development interventions in the study area
a) IFAD Project-Gash Sustainable Livelihoods Regeneration Project
(GSLRP).
The Gash Sustainable Livelihoods Regeneration Project (GSLRP) covers four of the
eleven localities of the Kassala State localities. The localities covered by the Project
were, Rural Aroma, North Delta, Rural Kassala, and Telkuk localities. The purpose of
the GSLRP was to ensure an efficient, equitable and sustainable operation of the Gash
Flood Irrigation Scheme, and its integration into the local economy.The Project focus
addressed the policy and management causes that led to the degradation of the Gash
Agricultural Scheme – and the reform of the existing institutional framework to
promote an equitable, transparent, and sustainable system for resource allocation and
management in the Gash Delta.
b) German Agro-Action Project
The Federal Ministry of Agriculture and Forestry funded thisproject through the
Economic Cooperation and Development (BMZ) the Welthungerhilfe.
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Welthungerhilfe started its activities in Eastern Sudan in December 2007. The project
completed in May 2008 and its swift implementation gave Welthungerhilfe the
confidence to submit a grant application to the EC for a more comprehensive
programme in the Kassala state.

c) K-TOP Project
K-TOP is a Cooperation Project between the Japan International Cooperation Agency
(JICA) and Kassala State Government from May 2012 to April 2014. K-TOP Project
Objective: K-TOP Project develops the capacity of the State Government of Kassala
to provide public services for management / planning, water, agriculture and
livelihood, health and vocational training.
d) Joint Resilience Project in Kassala
This joint project is a partnership between FAO, UNICEF and WFP, presenting a
coordinated, holistic approach to increase resilience by addressing the effects of flood
and drought shocks on the health and nutrition status of women and children in four
localities (Aroma, Hammashkoreb, North Delta, and Telkuk) in Kassala state, Eastern
Sudan. FAO, WFP and UNICEF have been closely working with the Government in
streamlining and harmonizing the food and nutrition policy framework and process
within a comprehensive vision and approach to improving food and nutrition security.
Project start date: September 2014 and estimated end date: August 2017

1-6 the study area, White Nile State
White Nile State, lies between (11° 55'' and 15° 11'' North and 31° 3'' and 33° 15''
East).Basement rocks generally flat, under lay the landscape in the State. The most
noticeable feature of the landscape is the presence of elongated sand dunes, which
cover the eastern and southern parts of the State. The state covers an area of 30,411
square kilometers and inhabited by people who are largely dependent on rain-fed and
irrigated agriculture. Until the outbreak of World War 2, the majority of White Nile
State populations were nomads and semi-nomads (Mohammed, 1980).
From the analysis of Food Security in the White Nile State of Sudan in 2010 State
Level Baseline Households Survey, the incidence of food deprivation is generally
considerable, but is more acute in Alsalam locality and notable in Rabak, Aldueim
and Umrimta.Food deprivation for wage and skilled labour are of particular
significance in Alquiteina, Rabak, Umrimta and Aldueim, while deprived households
engaged in other jobs are of concern in Elquiteina, although food deprivation there is
anyway quite low. All these results are indispensable for policies appropriate for
geographical and occupational food-security targeting.
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The whole state of affairs reflects that, while land access is relatively limited for the
food-deprived, poor capabilities hinder full utilization of the available land. Energy
for cooking is highly sourced from biomass, mainly wood and charcoal, forming the
main supply for at least 60% of the households. Use of gas, which is a natural
resource saving means, is not as wide spread, except for a considerable intensity in
Aldueim and modest utilization in Alquiteina and Umrimta. Otherwise, its use (19%)
comes in combination with biomass sources. High resort to biomass energy is a major
cause of deforestation and impoverishment of land cover leading to soil degradation
and ever-declining productivity in the absence of use of modern plant nutrients with
negative consequences on food security.
1-6-1 Aldueim: low risk factors encountered there but coping actions are rather
miserable with high extent of suffering the consequences of food crisis. With average
level of food deprivation, this put the locality under considerable vulnerability.
Farming moderately practiced with almost equal options of wage and skilled labour
for the food-deprived sector, and coverage of consumption needs from own
production is high for
farming households. Given the general low productivity, crop yields in the locality are
tangible.
1-6-2 Umrimta: facing moderate risk factors and miserable coping actions, foodinsecure households in Umrimta suffer high vulnerability. Income-generating
activities are poor and asset sales, which theyare very meager in value, are the most
common exit, although negative coping actions are low. Close to, half of the
households depend on agriculture for their livelihood, but those thriving on wage,
skilled labour activities are comparable in magnitude, and there are limited portion of
traders. Although crop diversification, coverage of consumption from own
production, and crop sales are generally substantial in the locality, the portion of foodinsecure is on the high side relative to other localities.
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Chapter Two

Literature Review
1-Current and Recent Research on Mesquite in Sudan,
1-1Japanese Project:
The Japanese-Sudanese interdisciplinary research teams are developing
comprehensive measures to control this invasive species. Hydrologists, plant
physiologists, weed scientists, remote-sensing specialists, range managers,
agricultural economists, nutrient physiologists, and cultural anthropologists are
working together doing the field surveys on riverbanks, wadi beds, seashores and
mountainsides in arid to semi-arid areas of Sudan (Hoshino et al. 2011).
On 27 November 2008, the Research Institute for Humanity and Nature (RIHN) and
the Sudan University of Science and Technology (SUST) agreed on a joint
Memorandum of Understanding and Implementation Agreement to collaborate on a
RIHN project titled, “A Study of Human Subsistence Ecosystems in Arab Societies:
To Combat Livelihood Degradation for the Post-oil Era,” led by Hiroshi Nawata. The
main objective of the joint research project is to develop comprehensive measures to
control the alien invasive species mesquite (Prosopis spp.). Fifteen related topics
investigated as part of the alien invasive species control project.
The following is a summary of conclusions and recommendationsfrom thisresearch
project related todifferent mesquiteaspects:







The high dense mesquite trees make it difficult to detect by using PALSAR Lband because of the penetration difficulties. Based on the accurate scattering
model, both the soil moisture and surface roughness can be retrieved from the
measurements of the polarimetric backscatter with a good accuracy for baresoil surfaces.
Mesquite has an efficient water saving mechanism under drought condition
compared with control (no-stress).Mesquite seedling responds sensitively to
the increase of soil moisture as rainfall, and develops root system flexibly
against patches of soil moisture. These properties may enable Mesquite to
invade easily into new habitats and distribute widely and rapidly in eastern
Sudan.
To review and amend the mesquite eradication decree with focus on control,
utilization and management.
To allocate budget by the Government for the issue of mesquite and assigned
task to specify governmental body and try to link all activities to that body.
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To think about the socio-economics of mesquite and find substitute for the
local community needs.
To focus in controlling of mesquite through utilization, processing and
marketing.
More information about mesquite-land tenure and soil moisture contents are
needed.
There is lack of database regarding mesquite, so the total area invades by
mesquite and its distribution and trends need to be provided.

1-2 other studies on mesquite in Sudan and elsewhere
1-2-1 Allelopathic Effects, and Socio economics of Prosopis chilensis
An excellent reproduction rate was obtained (90% of the cattle, sheep and goats
produced an average of one offspring per animal bred) when a management system
was used that included vitamin A, D, and E supplementation, pregnancy
determination, and supplemental feed for pregnant animals (Zelada, 1986).
Heavy accumulations of leaf litter under P. juliflora result in accumulation of toxic
substances in soil layers, inhibiting growth of other species. This may be one of the
main reasons for its invasiveness and low plant diversity seen under its canopy
(Samuel 2010).Mesquite pods were the most suppressive followed in descending
order by bark, leaves and stems. Toxins were active through soil and their persistence
progressively declined with time. The results suggest that mesquite parts contain
water-soluble allele chemicals and that allelopathy may contribute, considerably, to
the invasive nature of the plant and its dominance (Abdalla et al, 2014).
Consideration of socio-economic and management factors forms the basis for
development of a more rational approach to species control(Plate 1). To reach a
balance between the needs of the population of the Gash delta and improving the
environmental conditions, sustainable integrated management plan recommended.
Research needed to scrutinize the best way and economically feasible means of
mesquite control (Abdel Magid, 2007).During the last decade, there have been several
meetings and workshops, often coordinated by foresters, aimed at analyzing the
Prosopis situation more objectively. Although the meetings have involved a large
variety of professionals, researchers, managers, politicians at various levels, nongovernmental organizations, as well as community people, no consensus reached and
the Prosopis eradication issue has increasingly become a priority on the political
agenda (Laxén, 2007).
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Plate 1 Socioeconomic considerations will form the pivot for mesquite management

1-2-2 Scale of Mesquite infestation in Sudan:
Himisi (2014) showed that the area covered with Prosopis juliflora increased from
89,428 hectare in 1979 (24 % of a total area of 371,870 hectare) to 141,942 hectare in
2013 (38 %). The agricultural area however decreased in the same time from 32,125
(8.6%) to 23,538 hectares (6.3%). This area was taken over byProsopis juliflora.
Furthermore, Prosopis juliflora had a negative effect on the irrigation canal discharge
capacity in the Gash delta. A decrease in the canal discharge capacity lead to less crop
production than expected by the farmers. According to Elsiddig et al., 1998 the area
infested with mesquite in Gash delta progressively increased from 70 ha in 1962 to
4510 ha in 1992 and 6510 ha in 1996. A survey carried out by FNC in 3003 at Halfa
Scheme reported an infestation area of about 78905 ha of agricultural land (about
45% of the total area of the corporation) and 9276 km along the canals.
Mesquite seeds are the main vehicle for long distance transport. Satellite foci are
pivotal for establishment of colonies (Babiker, 2006). Mesquite, as is the case with
many invasive alien plants, spreads by seed dispersal and repeated establishment of
satellite foci from a founder population (Plate 2). Environments with open niches,
abandoned land or over-grazed and drought stricken sites are the most vulnerable to
invasion. Mesquite, upstream, on rivers, watercourses and irrigation canals or in
premises of irrigated schemes displays a high tendency to spread. The huge seed bank
and basal buds endow mesquite with a high capacity for regeneration after cutting
and/or uprooting. (Fifth National Report on Sudan Biodiversity, 2015, HCENR).
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Plate 2 Mesquite seeds are the main vehicle for long distance transport
Studies revealed that 12% to 45% of Prosopis seeds ingested by animals could pass
unharmed through their digestive tracts. Seeds ingested by livestock typically have
higher germination rates. According to Hailu et al (2004), the number of seeds
recovered from one kilogram of droppings of each animal under study (goat, camel,
warthog, cattle) ranged between 760 (goats) to 2833 (cattle). This shows that cattle
are the major dispersers of seeds followed by warthogs, camels and goats. Seeds
retained within intact pods can remain viable for up to 40 years, but exposed seeds dry
out or decay more rapidly (Cronk and Fuller 2001). Seeds typically germinate from
soils at depths of 1-2 cm.
Seed bank in soil and animal faeces was very big and concentrated in the first 5 cm
depth. Abu Elgasim (2009) found that, considerable amount of viable Prosopis seeds
existed along the irrigation canals, agricultural lands and animal's paddocks at New
Halfa Agricultural Scheme. Unless sound measures of depletion are taken in due time,
such as deep ploughing, successive irrigation and burning of animal's paddocks, this
seed bank would serve as a means of regeneration of the species and restock the
cleared sites within the corporation. If the seeds fail to germinate at a particular point
in time, they undergo to dormancy and remain in the seed bank. With the destruction
of the vegetation cover, the soil exposed, and that promotes the germination.

2-Past and Current Control,Eradicationand
Measures for Mesquite in Sudan:

Management

Numerous control measures were attempted in different agricultural schemes in Sudan
(Plate 3). Innumerable manual and mechanical methods were deployed and at
considerable cost to eradicate it or at least keep it under control. Most of the methods
applied had their inherent strengths and weaknesses. They all faced by the imminent
menace of mesquite reappearance from coppice, soil seed bank, animal droppings etc.
15

(Brown and Massey 1929b). Success of control depends on the understanding of the
biological factors contributing to its spread and the knowledge of its life cycle,
physiological characteristics and ecological requirements and ways of spread
(Vallentine, 1971).
El-Siddig, et al. (1998) suggested two approaches to solve mesquite problem, the first
involves preventive measures to control its invasion to area free of its contamination,
the second is to remove mesquite in areas of its growth and grow successful suitable
plantation under rainfed and irrigated areas.In 2008, in the New Halfa scheme, a
company hired by the government to control the invasion of Prosopis juliflora. The
total irrigated area of 330,000 feddans (138,600 hectares) was for more than two-third
affected with Prosopis juliflora. By using heavy machines, it took the company 2
years (from 2008 to 2010) to clear the area for 98%. After the program, the land titled
to registered farmers under the condition that they were not allowed to take animals
onto the agricultural fields even after the growing seasons. Regulations and by-laws
enforced that the area was not re-invaded by Prosopis juliflora.
In 2005, the Kassala state government made contracts with private companies to
eradicate Prosopis juliflora from 150,000 feddans (6,300 hectares) in the Gash area.
The cost of clearing Prosopis juliflora by using mechanical removal was 350
Sudanese pounds (50 dollars) per feddans (0.42 hectare). The costs for manual
removal of Prosopis juliflora was 150 Sudanese pounds (21 dollars) per feddans.
Furthermore chemical and biological methods used in which trees of Prosopis
juliflora were cut one feet above the ground and then sprayed with diesel oil, 2-4 D
chemicals, and round up or clinic graivosade. Although the farmers and companies
did their task in a proper way, after one year the Prosopis juliflora was re-infested.
Lack of follow up programs, inadequate management and weak enforcement of
regulations played a major role in re-infestation of Prosopis juliflora in the Gash area.
In the Tokar delta, a Food for Work program was run to control Prosopis juliflora.
Families of low income mobilized to the delta, by offered food and two hectares of
Prosopis juliflora infested land. Prosopis juliflora pods swapped for sorghum to
encourage collection (Practical Note Spate Irrigation. 2014).
Sudan National Fifth Report on Biodiversity, 2015, highlighted the issue of mesquite
eradication in Sudan. The report stated that, several efforts made in Sudan to eradicate
mesquite (Babiker, 2006). Because of high cost and complexity of the problem, most
of the control efforts were not successful or sustainable. Eradication programmes
using mechanical and manual methods for uprooting mesquite implemented at very
high cost and with variable results (Babiker, 2006). Soil disturbance resulting from
uprooting brings mesquite seeds to the soil surface and, thereby aids in regeneration
(Ahmed, 2009)
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At present, active eradication, programmes using both mechanical and manual
methods for uprooting mesquite implemented in New Halfa agricultural scheme and
Tokar delta at costs of 7.4 and 8.7 million US dollars, respectively. A similar
eradication programme implemented in Zeidab irrigated scheme. Because of the high
cost, eradication was incomplete and a significant proportion of the cleared area reinfested due to poor follow-up. Some herbicides tested by ARC such as triclopyr and
clopyralid displayed excellent activity against the weed. Biological control of
mesquite not been thought or adequately researched. However, recent surveys
undertaken by Bashir and co-workers showed a number of insect species, including
the bruchids, Algarobiusprosopis that destroys mesquite seeds. Under natural
conditions, the seed damage caused by A. prosopis in Sudan was 7.3 - 24 %.
Till December 2002 when issued a republican decree to rehabilitate the New Halfa
Scheme, declaring war against Mesquite in the scheme. The bid was anchored on
“Switch for Trading and Engineering Company”. The contract was signed in February
2004 to combat Mesquite in an area of 250,000 feddans in the New Halfa Agricultural
Corporation (NHAC), within 720 days; the completely affected area was cleaned.
Mesquite targeted with the last control campaign, and completely removed from an
area of 250.000 feddans infected by it, which constitutes about 61% of the total area
of the NHPC (407381) feddans. In addition to other 40000 feddans; the area occupied
by the new Halfa Sugar factory. Studies indicates that mesquite is a pest which cannot
be controlled via one tactic, therefore, the contracted company used an integrated
control programme, which contains the mechanical control- manual and excavator
methods, besides chemical, agricultural extension, and laws and legislation methods
of control (Hassan, 2008).
Charcoal production in mesquite (Prosopis chilensis) infested areas such as Tokar and
Selloum is encouraged as a measure to reduce the presence of this tree on farmlands
and pasture.Recognizing the need for livelihoods support, the government has
allocated US$10 million to clean 20,000 acres of mesquite trees in the Tokar Delta
and has introduced tractors and improved seeds to enhance local agricultural
production. (Babiker andPantuliano. 2006.). 2, 4-D in inert diesel oil gave the best
control expressed as the number of sprouted buds regardless of the dose or debarking
of the crown. In the case of glyphosate debarking of the trees was better at all rates
compared to the same rates applied to the cut surface without debarking. The result
also revealed that there was no statistically significant difference between chemical
treatments and it could be concluded that 2, 4-D at its high rate with inert diesel oil
only or plus debarking was better treatments. In addition, it is worth mentioning that
the inert diesel oil gave a better effect in the case of debarking than in the cut only,
ibid, 2006.
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Plate 3 Different methods of control (Source www. Spate-irrigation.org)

2-1Utilization as Management tool of MesquiteControl
Mesquite trees are ideal for use as dune stabilizers and windbreakers (Plate 4.).
Besides, the plant also yields fruit, timber for construction, and fuelwood. Babiker,
2015 found that, the fruits of mesquite contain high levels of total carbohydrates
(71.43 – 83.54%), available carbohydrates (57.16 – 64.93%), protein (10.15- 18.06%)
crude fiber (14.28 – 18.61%) and total sugars (8.66 – 22.41%), on dry matter basis.
Moreover, the fruits were very rich in sodium, potassium, calcium and magnesium
which were found to range between 335.40- 361.40, 276.30 – 619.40, 268.90 –
485.30 and 181.30- 184.90 mg per 100gm at the beginning and by the end of the
harvesting season, respectively on dry matter basis. In addition, the results revealed
that, the mesquite fruits were free from any microbial contamination. Results showed
that the fruits were easily extracted after soaking in tab water (1:4) for 16 hours,
mixing and straining. Then, the extracted juice used in production of jam with high
levels of available carbohydrates and energy content, which ranged between 67.17 –
68.31% and 294.19 - 296.53 Kcal. Per 100 gm. jam, respectively.
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Plate 4. Mesquite trees are ideal for use as dune stabilizers and windbreakers
Abdalla, et al 2014. Found that, chemical analysis revealed that CP was 18.61%, CF
reached 13.40%, the starch content 15.14%, fat 2.06%, and ash content 7.50% .These
values obviously point to the high nutritional values of Prosopis chilensis fruits.
Mineral contents analysis also exhibited good amounts of Na and Ca required by
livestock for adequate growth. Shamseldein et al, (2013) indicated that P. juliflora
pods can be added up to 30% to usual Sudanese local feed for goats. Prosopis
juliflora pod, as unconventional feed ingredients incorporated in broiler diets at o, 5,
10 and 15 percent levels with or without enzyme (xylem). Economically Prosopis
pods can be safely included in broiler diets up to 5% with enzyme, without any
adverse effect (Munassr, 2009).
Daldoum, and Musa. (ND) found in their experiment for comparing chemical
fertilizer with organic mesquite manure for sorghum that, all mesquite treatments
significantly increased sorghum growth parameters and the nutrient elements contents
of the stalks. The effects of NPK fertilizer on the soil and sorghum growth were
moderate compared to those induced by mesquite manure. There were no significant
differences between the NPK fertilizer and the control for most growth parameters
studied. This study demonstrated that mesquite can be converted into useful material
instead of constituting a menace to agricultural lands, because its residues are rich in
nutrients and can improve soil properties and supply crops with mineral elements.
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3-MesquiteEradication and Control Measures in the Global Context
and Especially in N Africa and the Middle East Region:
large carbohydrates stored in the root act as a buffer against environmental stress and
serve as a carbohydrate source for new growth following defoliation, allowing
mesquite trees (and even seedlings) to survive repeated top-kills and many years of
constant defoliation. Mesquite has the ability to extract soil water and actively
photosynthesis when soil moisture is so low that most other desert plants shut down or
die. Mesquite can actively grow even during prolonged drought (Rachele Osmond et
al., 2003).
The biological control programme against Prosopis species (Fabaceae) (mesquite) in
South Africa has reached a stage where the already-established agents,
Algarobiusprosopis (LeConte) and Neltumiusarizonensis (Schaeffer) (both
Coleoptera: Chrysomelidae: Bruchinae), are considered to be inadequate. Ongoing
debates about the relative value and costs of the trees continue to hamper progress
with the planned escalation of biological control. Recent assessments show that the
costs of mesquite will soon outweigh the benefits in most situations, opening
opportunities to clear additional agent species for release. The results of studies since
1999 on the established and the prospective agents on mesquite are reviewed, while
considering the issues that need to be addressed to enable the biological control
programme to proceed (Zachariadeset al,. 2011.)
Elsewhere in Africa, alien Prosopis species are becoming an increasingly serious
problem, although they consistently provide useful services. Several control methods
were investigated for management of mesquite, including mechanical removal, felling
and herbicide treatment of cut stumps, foliar spraying of saplings, and burning
(Harding 1987; van Klinken et al. 2009). None of these is affordable or practical on a
large scale and costs of control generally far exceed the value of invaded land.
Clearing costs per hectare vary from US$13–534 depending on the densities of the
infestations. A biological control programme initiated against mesquite in South
Africa in the mid-1980s. To date the programme has focused on seed feeding insects,
which could theoretically regulate expansion of the weed while allowing it to persist
and be exploited for its useful assets and services (Zachariades, et al, ND.).
By reducing seed production, and therefore the recruitment rates of young plants, it
was envisaged that sparse populations of large, widely spaced, useful trees could be
retained without dense thickets forming. This strategy resulted in the introduction and
release of three beetle species, Algarobiusprosopis (LeConte) and
Algarobiusbottimeri Kingsolver, in 1987 and 1990, respectively (Zimmermann ,)1991
and Neltumiusarizonensis (Schaeffer) in 1992 (Impson et al. 1999) (all
ColeopteraChrysomelidae: Bruchinae).
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The expansion of Prosopis Juliflora has been a serious problem in Sub-Saharan
Africa and the Middle East, including several countries of the Intergovernmental
Authority on Development (IGAD) region --‐ Djibouti, Eritrea, Ethiopia, Kenya,
Somaliland, and Sudan. The species crosses borders and upsets the ecosystems, the
environment and natural resources upon which the pastoral, agro‐pastoral
communities, as well as many peri-urban communities, depend. According to Angelo
State University (June 19, 2001), 130 million mesquite trees can consume up to 2
million acre feet of water annually, and an acre foot of water is equivalent of 325,850
gallons (1,481,344 Liters).
The plant is currently a serious topic in Ethiopia, particularly in Afar and Dire-dawa
regions. It has invaded large areas of mostly grazing land in these regions. However,
the fact remains that it can be controlled by making more use of it, developing
businesses and helping those who live in areas where it is abundant (BEHAILU
ETANA. 2013.).To eradicate P. juliflora completely from the Baringo area in Kenya
would be a long and costly process, due to the ability of the species to re-sprout after
cutting. Studies have shown that to prevent regrowth from P. juliflora, the trees have
to be cut below ground level (Geesing et al. 2004, Shiferaw et al. 2004). If the people
in the Lake Baringo area could utilize P. juliflora, the problems with the species
would probably be much less.
In India, people are dealing with P. juliflora in a different way. There they have
learned to utilize it for different purposes such as burning charcoal, building furniture
and constructions. The bark can even be used as antiseptic medicine (Sharma 1981).
In Niger, the view of P. juliflora as a threatening weed has now changed and it is seen
as a resource. The people have learned a South American technique to process flour
from the pods, which is used for human consumption and as coffee substitute
(Geesing et al. 2004).
In Tendaho State Farm, almost no regeneration observed since the area (farm)
managed well in the production of cotton. Thus, this method i.e. manual clearance and
using bulldozers followed by proper management system found to be effective.
Despite this, it was pointed out that yearly clearance was needed to prepare the land
for cotton production; otherwise, Prosopis regrowth is frequent, because it is not
totally controlled by mechanical intervention. This could be due to three events: first,
Prosopis regrowth from the remnant root and stem stocks may take place; secondly,
regeneration could be possible from the soil-stored seed banks (Hailu et al 2004).
Thirdly, livestock brought to the cotton farm for grazing (after harvesting livestock
allowed grazing in the farm) might bring the seeds of Prosopis thereby functioning as
seed dispersers.
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Abiyotand Getachew(2006)have found that; below the soil, surface Prosopis plants
have a zone of buds, which remain dormant as long as the primary bud or tree grows
and develops normally. If the growth of the seedling or tree trunk destroyed by
freezing, drought, fire, cutting or trampling, underground buds will initiate new
growth, and multi-stemmed plants will form (Fisher 1977). Prosopis trees produce
large quantities of seeds (Zimmermann 1991) which facilitate their effective spread, if
there are no limiting factors. Elimination of natural periodic prairie fires, reduction of
natural grass cover, increased dissemination of seeds by large herbivores, and
reduction or absence of seed-feeding predators contributed to the increased Prosopis
densities in USA and South Africa (Fisher 1977, Zimmermann 1991).

3-1 Livestock-Mediated Dispersal of Prosopis juliflora
Attitudes of pastoralists toward Prosopis in Ethiopia have become more negative over
time. Local communities use Prosopis via limited charcoal production with some
grinding of the seedpods for livestock feed. Infested sites are cleared by hand, but
control has been ineffective. Because pastoral livestock are the main, vectors for
Prosopis seed dispersal and facilitate establishment. (Almaz et al, 2015).

3-2 Potential Benefitsof Prosopis in different countries.
There is a great potential for the usage of P. juliflora as a natural sustainable and
renewable resource for energy production. Other benefits can be obtained by
reclaiming degraded lands and remediating heavy metal-contaminated soils. The pods
are a valuable source as fodder for livestock. Nevertheless, in view of its invasive
character, an increased usage of the wood of P. juliflora through proper silvicultural
management is recommended, as it would help control its invasions and maintain its
benefits to livelihood (Kurt et al, 2014).Prosopis velutina pods were milled into exomesocarp (55%), endocarp (25%), endosperm „splits‟ (10%) and cotyledon (10%)
fractions. These fractions had as their major components, respectively, sucrose (30–
40%), fiber (35–45%), galactomannan (50–70%), and protein (56–63%). Each
fraction showed potential for specific end uses in food systems. Similar results
obtained on Chilean species P. chilensis and P. tamarugo. (R.M. Saunders et al,
1986).
Geesing and others (2000) estimated that SOC sequestration potential of growing
Prosopis and Acacia spp in 3.12 Bha of drylands is 6.2 Pg C/yr. In eastern Spain,
Ruecker and others (1998) observed that tree establishment on degraded soils
significantly increased SOC concentration in 0 –10 cm layer after 30 years of growth.
These species also store C in the aboveground biomass, which may be prone to
leakage when harvested, the buildup of SOC pool is a long-term increase if
subsequent soil degradation is prevented (Swisher 1997, Batjes 1998). The residence
time of C in drylands is much longer because of the slower decomposition rate than
that in the humid environments (RATTAN LAL. 2004. Gifford and others 1992).
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Chapter Three
Methodology
3-1Data collection:
Data collections includedprimary data and secondary data. The secondary data
gathered from previous studies, reports and office records of the Ministry of
Agriculture and the Forests National Corporation in Kassala and White Nile
States.These secondary data facilitated the collection of information about the study
area and provided good basis for the planning and execution of the primary data
collection.The primary data are based on the questionnaire and complementary
inventories .The inventory is based on previous sources that, includes data of satellite
images. In addition, data covering the mesquite boundary based on GPS .
Several authors have used moderate Satellite Images Spectral Radiometric (MODIS)
of low resolution to detect mesquite spread in Sudan. This study scrutinizes and
consolidates these studies. In addition, any earlier inventories will be accessed.
Different consultations and meetings conducted with designated key ministries,
concerned with mesquite issue at the federal level including Government institutions
and Civil Societies. The consultant communicated with different authorities in Sudan
to revisit their experience related tomesquite issue. The consultant-organized
consultations with21 experts from different natural resource management institutions
in Sudanto reiterates (extract) their viewpoints and experiences on mesquite issue in
Sudan (Annex 5).

3-2 Mesquite mapping at Telkuk Locality Kassala state:
Through analysis of the satellite image, (Landsat 8) taken in January 2016, which was
supported by the visit to Telkuk locality.A field visit was made to Kassala on May
2016 to meet and consult with different stakeholders related to the issue of mesquite.
The visit included; representative of His Excellency the State Minister of Agriculture
and Forestry, Range and Wildlife Administrations, Practical Action and World Food
Programme, General Manager of New Halfa Agricultural Corporation, in addition to
village leaders. The visit also included field survey of mesquite locations in the
project sites. Annex 6 displays the narration of this visit.

3-3 Assessment of Mesquite at White Nile State Agricultural Schemes
–North Al-Dweim.
The purpose of the field trip to the White Nile State Livelihoods Agricultural
Schemes was to fulfill two objectives:
1) Mapping of areas occupied by mesquite.
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2) Filling questionnaires for households, governmental agencies, nongovernmental organizations, and civil societies.
The area surveyed lies north of Al-Dweim city, and the plan is to take coordinates of
“mesquite” areas, but that was not workablein the conventional way of encircling the
sites with coordinates becausemesquite spread erratically all over the area. Toughness
of the terrain hinders the coordinate's selection.From the starting point, a deviation
from the original plan took place througha selection of a route and take reference
points,observations taken depended on the reference points. There are ten coordinated
reference points as shown in the maps in this route. The sites are not far from the
White Nile boundary. The topography from the White Nile passes from the East to the
West direction (Figure 1):
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Topography of the area:

River territory (riverbank)

Residence Area (Villages)

Irrigated farms

Irrigated Farms

Sandy soils (Arable Lands),
Karab land

Mesquite spread within
this circle

White Nile

Figure 1 Diagram showing mesquite spread within a circle
It was unfeasible to take coordinates as the ordinary practice in mapping forests. The
alternative to this case is to take coordinates for the center “reference points”, observe
in the field, use Google earth tool for mapping, and calculatethe areas. The tool is
effective and produced clear maps and areas by delineation of the areas of “mesquite”
that can be seen from the above. However, the tool has limitations of not calculating
the area directly.
The (10) reference points shown in Figure 2:
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1-Imairiya 2-Shabasha 3- Goz al nugara 4-Alsifairaya 5-Al Banonab 6-Al Riyadh 7GozAbied 8-Abgar 9-Al Sofi 10-Wad Nimir
Figure 2
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Annex 1shows the areas of mesquite by the nearest coordinated center and the
polygons with codes. These sites (polygons) can be accessed at any time and the
information is retained in the Google file, once you click the site, you will get the
coordinates, distances and the calculated values of the polygon. The area is not
possible to calculate directly by the machine (computer) but calculated roughly by the
proportion of the polygon to the Global Grid. The interpretation of Google earth
images permits the delineation of the prescribed areas of mesquite; it is very clear to
distinguish the mesquite in the irrigation canals, residence areas and the agricultural
fields (irrigated farms). Nonetheless, it is challenging to differentiate the mesquite
species along the White Nile because it is mixed with wet soil, other native plant
species and tall grasses, fruit gardens etc. for the reason that the visibility is not clear.
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Chapter Four
The legal Situation for Planting and Control of Mesquite in Sudan:
Council of Ministers issued a decree for the eradication of mesquite in Sudan after the
deliberations and decisions of the second coordination meeting of the Ministers of
Finance and Economic Development held in Juba session No. (6), dated February 26,
1995. The decree delegating implementation under the supervision of the Ministry of
Agriculture, Natural Resources and Livestock, Environment and Tourism, Culture and
Media States and the governors of the states. The bill authorized each party mentioned
to lay down scientific plans and mobilize the executive and media potentials to
eradicate the mesquite tree.Several states issued local orders to eradicate mesquite and
prohibit its planting.
Guiding principle stated in the explanatory note of thebill includes:
 Eradication by mechanical, chemical and biological means to curtail the
spreading of mesquite.
 Survey and inventory of the sites infested by mesquite, and develop
appropriate action plans for plant alternative.
 Benefit from Mesquite products for the implementation of the plans and to
meet theenergy‟ needsduring the stage of eradication.
Presidential decree issued in 2016 excluding the Red Sea and Kassala states to export
mesquite charcoal.
The Gezira state issued Act for combating and eradication of mesquite in 1996
concurrent with the federal Act. Accordingly, action plan formulated including all the
stakeholders (The commissioner, localities, Gezira scheme administration, Ministry of
Agriculture and irrigation authority). A number of states (River Nile, Kassala) issued
local Acts for mesquite eradication.
Resolution 283 of year 2015 issued by the Council of Ministers regarding the
ratification of the strategy and national action plan for biodiversity for the year 20152020. The resolution entails the banning of forests and tree cutting and the abolition
of all received fees by the FNC in return for granting licenses for the cutting of forests
and trees.The resolution strengthen state's efforts to preserve the environment and
vegetation cover and utilization of existing finance for environmental programs, to
preserve the ecological balance and obliging agricultural entrepreneurs to cultivate
5% and 10% of the project land in favor of forests.
The Federal Minister of Agriculture and Forests issued a decree No. 18 March 2015
prohibiting mesquite planting and call for eradication and replacement of mesquite
from Agricultural Schemes and to sponsor planting of 5% and 10% of tree shelterbelts
using the local species.
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4-1.Policy, Strategies and Legislation related to the issue of
mesquite
Prosopis juliflora is in IUCN's new list of 100 world's worst invasive alien species.
Genera: Prosopis, Species: affinis, alba, chilensis, nigra, pallida have been covered
under the Multilateral System Food crop, which supplemented to the International
Treaty on Plant Genetic Resources for Food and Agriculture.
There is no national policy and legislation on the management of Invasive Alien
Species (IAS) in Sudan, although issues of IAS are covered in sectoral policies and
legislations.The Plant Quarantine Acts prevents the importation, culturing,
distribution and selling of any plant forms without an official permit from the Plant
Protection Directorate. The existence of a wider range of IAS in Sudan indicates that
enforcement of the Act is weak probably due to weak border control and poor
quarantine measures(Sudan‟s Fifth National Report on Biodiversity 2015).
An article 8 (h) of the Convention on Biological Diversity refers tothe problems of
Invasive Alien Species (IAS). IAS are considered as a global issue that requires
international cooperation and actions. There are several conventions, international and
regional agreements, guidelines and codes of conduct to deal with IAS. Mesquite was
cited as one of the IAS in the biodiversity strategy of Sudan.
The mission ofSudan‟sNational Biodiversity Strategy and Action Plan 2011 – 2020
include:
By the year 2020, Sudan will have taken necessary measures to ensure conservation
and restoration of all biodiversity components and maintenance of different
ecosystems services, through effective policy, legislative, financial, administrative
and technical actions, to combat threats to biodiversity, integrate the conservation and
sustainable use of biodiversity into the country‟s policies and programs and deliver
fair and equitable sharing of benefits arising from its use.
Guiding Principlesof Sudan’s National Biodiversity Strategy and Action Plan
•
The people of the Sudan shall have clean, healthy and diverse environment
and the State shall not pursue any policy, or take or permit any action,
which may adversely affect the existence of any species of animal or
vegetable life, their natural or adopted habitat.
•
Conservation of biodiversity is a responsibility of the government and
society in Sudan and must be based on scientific information, knowledge
of local communities and ecological principles.
Amna(2014) reported that, Sudan is one of the first African countries that passed
sectoral laws for the protection of the environment. However, an umbrella law
enacted in 2001 further supports these laws, the 2001Environmental Conservation
Act. The Act makes it the responsibility of the project proponents before embarking
on any development activity to carry out an EIA to identify the positive and negative
impacts of the project along with recommendations to mitigate negative impacts. The
Act, provides definitions and clarifications regarding natural resources management,
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pollutants and sources of pollution, endorses the Polluter Pays Principle, and specifies
issues to be considered in EIAs (Article 18) which include:
• Description of the existing environment before the project;
• Description of the project activities;
• Assessment of potential environmental impacts, both positive and negative; and
• Provision of recommendations to mitigate the negative environmental effects.
The implementation of the provisions of the Act entrusted to the Higher Council for
Environment, Natural Resources (HCENR) established in 1991, under the Ministry
for Environment Natural Resources and Physical Development established in 1995.
National Adaptation Plan of Action (NAPA): (NAPA) highlights key environmental
issues that need to be addressed which include soil erosion; deforestation and threat to
biodiversity.
4-1-1 Interim Constitution of Sudan 2005
Constitution of Sudan provides legal framework under section guiding principles and
direction chapter 11 environment and natural resources gives peoples of Sudan right
to:
(1) A clean and diverse environment; the State and the citizens have the duty to
preserve and promote the country‟s biodiversity (2) The State shall not pursue
any policy, or take or permit any action, which may adversely affect the
existence of any species of animal or vegetative life, their natural or adopted
habitat. (3) The State shall promote, through legislation, sustainable
utilization of natural resources and best practices with respect to their
management.
4-1-2 Forestry Policy (1986)
The following pointsof the forests policy interpret as indirectlydeal with mesquite
issue (especially the cutting of mesquite or any other trees outside reserve forests): Cutting outside the reserved area became subject to the consideration of the
Forests Director.
 Putting into consideration the main objectives of the forests sector, which
aimed at reserving 15% to 20% of the total Sudan‟s area to protect the
environment and to meet the people‟s need from forests products?
4-1-3 Forest Act (1989) as amended by the Forests and Renewable Natural
Resources Act 2002.
The following articles of theForest Act (1989) as amended by the Act (Forests and
Renewable Natural Resources Act 2002) have intimate linking to mesquite matter.
Conversion of trees Cut to Forest Produce. Article 20- (1) on allocating land to any
project for any purpose,the Corporation (FNC) shall be notified in adequate time for
obtaining its approval as regards the existence or absence of forests, the number of
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trees and possibility of disposal of such trees and the effect of removal of the same on
the environment.
(2) Subject to the provisions of subsection (1) the owner or tenant of the land shall
convert the trees of such forests, when cut, to forest produce, and shall also inform the
Corporation of the felling operations so as to revise the percentages provided for in
subsection (3)(a) and (b).
Chapter IV Power to levy fees and royalties on forest produce
Article 21,the corporation shall have the power, by resolution of the Board of
Directors and with the prior approval of the Minister and the Minister of Finance and
Economic Planning, to levy, alter, amend and collect fees and royalties for forest
produce in accordance- with the regulations published from time to time.
Obtaining Permission in case of cutting trees and their exploitation
Article 40(1), No person shall have the right to cut, take, consume or exploit, for any
purpose whatever, any growing tree or fallen tree in any land under the disposal of the
government outside the reserved areas or use any tree or its product outside the limit
that has been indicated in the license or the permission issued by the Director General
or by his representatives.
(2) Notwithstanding the provisions of subsection (1) and in accordance with the
provision of article 9, individuals, communities and institutions replanting forests
trees in the areas referred to in article 29 are entitled to exploit the trees and their
products for the purposes that they deem appropriate in accordance with the rules
stipulated in the regulations issued in compliance with this act.
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Chapter Five
Land tenure issues associated with control and management of
Mesquite in farmlands and rangelands in Sudan:
“In Sudan land is a central issue to all rural communities. It is the means of basic
survival and social reproduction, a source of individual and tribal pride. Land is not
just a material resource that people use or compete over, but is essentially a human
world replete with meaning and symbols” (Egemi, 2006: 29). The Constitution
(Chapter 2, Part 1, and Article 1.6.2.1) recognizes that every human being has the
inherent right to life, and that law shall protect this right; and Article 43 (1) states that
every citizen shall have the right to acquire or own property as regulated by law. This
indicates that the right to land and natural resources safeguarded for those
communities who depend almost entirely for their livelihood on such land and
resources. The Interim Constitution specifies land issues, which are under national
powers (Federal level) and those under the control of states as well as joint powers
(concurrent powers) shared by the Federal and State institutions. The states manage
issues related to State lands, which are not under the National control. These include
management, lease and utilization of lands belonging to states, towns and rural
planning and agricultural lands within the state boundaries. The concurrent powers
include matters related to urban development, planning and housing, electricity
generation, waste management, consumer safety and protection, water resources other
than inter – state waters, and regulation of land tenure and the rights on land.
In line with UNEP (2007), the imposition of the 1970 Unregistered Lands Act
eﬀ ectively requisitioned most of the untitled land (the majority of rural Sudan) as
government property. In the same year, the People‟s Local Government Act took the
authority away from the pre-existing traditional land management systems, which had
until then provided vital checks and balances in the absence of a modern land tenure
system. Because of this legislation and subsequent related acts, the majority of
Sudanese now farm and rear livestock on government land, without any real
supervision or form of title. Either as the pre-existing control measures, weakened or
destroyed, there is an eﬀ ective governance vacuum on rural land use in much of the
country. This deﬁciency in rural land tenure is one of the root causes of many
agricultural, environmental and social problems in Sudan. Without ownership, people
have little incentive for investment in and protection of natural resources.
The Comprehensive Peace Agreement visualized the immediate establishment of a
new body, the Land Commission, to analyze land tenure issues. There are many laws
that govern the land in Sudan which including: 1. Land Demarcation and Survey Act
1905: This law is still in force and is important because the surveying authorities
determine the demarcation of land and its boundary.
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2. Land Settlement and Registration Act 1925 is an important law, which necessitates
the settlement rights of people. The Act provides for the process of obtaining land
ownership and transaction in land certificates.
3. The Civil Transactions Act 1984. It incorporated many laws, which were active at
its promulgation, and they were codified therein such as the Prescription and
Limitation Act 1928, the Unregistered Land Act 1971 and so on.
The CPA and the Sudan Interim National Constitution (SINC) provided a perceived
impetus to that. Besides sectoral laws implemented by Federal Institutions, there are
also State Level Laws based on National Laws with emphasis on particular local or
State problems. However, most of these lawsconsidered local orders issued by
localities to address problems related to pasture and grazing which based on
customary tenure to specify corridors to follow by nomads. (AmnaAbdalla 2014)

Land tenancy reform at Gash spate irrigation scheme
Before the establishment of Water Use Associations, a tenant did not have a land
tenancy right on a permanent portion of land in one specific masga. He would be
allocated a plot of irrigated land within the irrigation block for which his name was
listed on the register, using a lottery system as a fair system for equitable access to
irrigated land. The location of the land allocated to an individual changes each year
according to the amount of water and the area irrigated.
When Masga WUAs were established, each of them was allocated two "paired"
masgas within the same irrigation block, whereby one masga is located in the upper
reach of the main canal having a higher probability of irrigation, and the other in the
lower reach of the main canal with less probability of irrigation.
One-step further after allocating two paired masgas to WUAs is the allocation of fixed
plot of land to each individual tenant within a masga. This increases the sense of
ownership and improves land management by respective farmers, including improved
land levelling and mesquite control (Republic of the Sudan -Gash Sustainable
Livelihoods Regeneration Project- Project Performance Assessment. October 2014).

Forest tenure types
The Forests and Renewable Natural Resources Act of 2002 (FRNRA) governs forest
rights and the use and management of forest resources in Sudan. The FRNRA assigns
management of federal forest reserves to the FNC, and management of state forest
reserves to forest administrations in the states. The FRNRA also identifies the formula
for sharing revenues derived from forest resources. States are entitled to receive 40%
of revenues generated within their territory from forest resources and FNC at the
Federal Government receives 40% of the revenues. The remaining 20% goes for the
National Re-forestation programme. (UNEP 2012a; FAO 2007; UNEP 2007; FAO
2006). Forest tenure types include protected areas, forest reserves (federal, state and
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institutional), community forests and private forests (including corporate forests). All
unregistered forestland is considered state land over which the National Forests and
Natural Resources Corporation has authority (UNEP 2007; FAO 2003).
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Chapter Six:
6 The results of the field study
Species that offer both benefits and troubles have frequently instigated disagreements
of interest around their use and management (van Wilgen and Richardson 2014). Due
to these conflicts of interest is it very important to understand their benefits, costs,
ecology and perceptions of the concerned people. To understand and manage invasive
species, insights are required from various disciplines (including economics, social
and ecological studies) and all stakeholders need to be involved. This is essential for
gaining a holistic understanding of the problem and potential solutions (Kueffer,
2010).
6-1 Survey of mesquite in Telkuk locality
A survey for mesquite conducted at Telkuk locality Figure 3 shows the map of
mesquite mixed with other species at Telkuk locality. The survey team observed that,
mesquite is frequently present in waterways (khors) and around adjoining villages,
particularly in the western areas of the locality along the Gash Delta where there may
be abundant water
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(Figure 3) Map of mesquite mixed with other species Telkuk locality

Legend
!

Visited points
Canals
Talkuk Locality (563665.9364 Hectars)
Agricultural Crops (4938.4100 hectars)
Mesquite + other tree Spp (58854.9159 Hectars)

It is a challenge to determine Mesquite merely from scrutinizing satellite images, but
the analysis gives an indication of the presence of tree cover and different species.
Ponds and most of the waterways have tree density, whether high, medium or low. An
inventory was doneforall tree areas with different types and tree sizes. Nonetheless,
through field inspection for part of the Talkuk locality and interviewed population.
In these areas, the dominant tree species around waters coursesare Acacia tortilis,
Acacia radianaandB. aegyptiaca and a fewHahpaenethebaica, Dom. However,
mesquite appears around the city of Telkuk, mixed with the said native species.
Mesquite spreads south and west and along the main road, frequently spreads towards
the eastern part of the main road. This is because of the large valleys and ponds that
brought water from the eastern highlands of the Kassala state where the road becomes
a watercollection site.
The area covered by various sizes and densities of mesquite is about58855hectares,
representing 10.4% of the locality. Most of the northern Lagoons have vegetables and
fruit trees(4936) hectares, representing0.88% of the locality area.
The earlier and prospective management of mesquite in Sudan evaluated through
scrutinizing the significant writings from Doctoral and Master dissertations, seminars,
fora, conferences, workshops and other scientific gatherings. In addition, strategies
and plans of other countries with similar environmental conditions revisited to share
their experience. The following description provides the detailed analysis of several
stakeholders linked to mesquite issue generally in Sudan and particularly to the study
sites.
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6-2 Analysis of the questionnaire related to the Expert of Natural
Resource Management in Sudan.
Based on the questionnaire (Annex 3), professionals and natural resource experts in
Khartoum have both negative and positive attitudes towards the species. The majority
of them recited the following benefits of mesquite to the community (Figure 4).
a) Animal feed b) Charcoal and firewood c) A source of income for poor families
d) A source of income for the Forests National Corporation e) Stabilize the
soil.
Concerning the negative impact, 83% mention that, c) Invasive plant absorbs food and
deprive the rest of the plant growth) d)Rapid proliferation in agricultural land (Table
1).
In reaction to the question, concerning the practices of the removal of mesquite
carried out by the various parties in the States, they gave the following answers
(Figure 5).
a) Limited action in understanding the biology and mesquite phenology
b) Degree of success in controlling the spread of mesquite is insignificant.
c) New Halfa Agricultural Corporation experience is a success story; it
followed the integrated management approachfor Mesquite
d) All control methods have failed
e) Traditional methods of removing consume time and money
The experts questioned, whether supporting the removal of mesquite or not, the
majority supports the removal of mesquite from irrigated agricultural schemes (Figure
6).
For the best ways to manage and control the spread of mesquite in the state,the
experts offered the following responses (Figure 7).
a) Adoption of integrated pest management approach
b) The plan must include the removal of mesquite trees and control of
flowering and fruits and then the soil stock of seeds through a fixed
mechanism
c) The plan, must be based on a full understanding of the biology of mesquite
d) Train some members of the community on the techniques of IPM
e) Form a group from the members of the community and the concerned party
to follow-up and evaluate the spread of mesquite
f) Develop extension and awareness programs
g) Development related to the use of wood in the charcoal industry cardboard
industries.
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Figure 4.The benefits of mesquite to the community

Table 1 The negative impact of mesquite on the communities in the region
Frequency Percent
Valid

Snoop plant soil
absorbs food and
deprive the rest of the
plant growth
Rapid proliferation in
farmland
Answers a,b,c and d
Answers a and d
Answers b and d
Answers c and d
Answers a, b and d
Total

Valid
Percent

Cumulative
Percent

1

5.6

5.6

5.6

3

16.7

16.7

22.2

6
2
1
2
3
18

33.3
11.1
5.6
11.1
16.7
100.0

33.3
11.1
5.6
11.1
16.7
100.0

55.6
66.7
72.2
83.3
100.0

A Hinder the operations of land preparation- b) upset the efficiency of irrigation canals-c)
Invasive plant absorbs food-d) Rapid proliferation in agricultural land
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Figure 5.The opinion on the removal of mesquite carried out by the concerned
authorities

a) Limited action in the understanding the biology and mesquite phenology
b) Degrees of success in controlling the spread of mesquite is insignificant.
c) New Halfa Agricultural Corporation experience is a success story; it followed the
integrated management approach of Mesquite
d) All control methods have failed

Figure 6. Support the removal of mesquite

a) I do not support the idea of removing mesquite because it is not feasible
b) I do not support the removal of mesquite in rangeland areas for the reason that it
has become part of the ecosystem of these areas.
c) Support the removal of mesquite from irrigated agricultural schemes.
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Figure 7.The best ways to manage and control the spread of mesquite in the state

a) Adoption of integrated pest management approach
b) The plan must include the removal of mesquite trees and control of flowering and
fruits and then the soil stock of seeds through a fixed mechanism
c) The plan must be based on a full understanding of the biology of mesquite
d) Train some members of the community on the techniques of IPM
e) Form a group from the members of the community and the concerned party to
follow-up and evaluate the spread of mesquite
f) Develop extension and awareness programs
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6-3 The analysis of the questionnaire concerning the perceptions of
different institutions at project sites, Kassala state.
The perception underlines the unique remunerations of mesquite to the communities
(animal fodder, firewood and charcoal; households income; revenue source for the
FNC. The majority are harmonious with all benefits as shown in the questionnaire
Figure 8. This concurring with literature, which underscored the benefits of mesquite
to the societies in Sudan and elsewhere.Figure 9 presents the impacts of mesquite to
the communities in the study area. The respondents have enumerated several impacts
amongst them; deterring the operations of land preparation, upsetting the efficiency of
irrigation canals, invasive plant absorbs foodand rapid proliferation in agricultural
land.
Theydo not support the idea of removing mesquite because it is not
feasibleparticularly in the rangeland areas for the reason, that it has become part of the
ecosystem of these areas. They reinforced the idea of removing mesquite from the
irrigated agricultural lands (Figure 10).
Figure 11 illustrates the best ways to manage and control the spread of mesquite in the
state. The respondents suggested the following methods:







Adoption of integrated pest management approach,
Removal of mesquite trees and control of flowering and fruits and then the soil
stock of seeds through a fixed mechanism,
Understanding of its biology,
Train some members of the community on the techniques of IPM,
Form a group from the members of the community and the concerned party to
follow-up and evaluate the spread of mesquite and
Develop extension and awareness programs
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Analysis of Institutions Kassala State:
Figure 8 The benefits of mesquite to the community

Figure 9 the impact of mesquite to the communities in the region

a) Hinder the operations of land preparation- b) upset the efficiency of irrigation canals-c)
Invasive plant absorbs food-d) Rapid proliferation in agricultural land
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Figure 10 support the removal of mesquite

a) I do not support the idea of removing mesquite because it is not feasible
b) I do not support the removal of mesquite in rangeland areas for the reason that it
has become part of the ecosystem of these areas.
c) Support the removal of mesquite from irrigated agricultural schemes.

Figure 11the best ways to manage and control the spread of mesquite in the state

a) Adoption of integrated pest management approach
b) The plan must include the removal of mesquite trees and control of flowering and
fruits and then the soil stock of seeds through a fixed mechanism
c) The plan must be based on a full understanding of the biology of mesquite
d) Train some members of the community on the techniques of IPM
e) Form a group from the members of the community and the concerned party to
follow-up and evaluate the spread of mesquite
f) Develop extension and awareness programs
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6-4 The analysis of the questionnaire concerning the perceptions of
households at project sites, Kassalastate
The social survey (Questionnaire annex 4) covers four villages in the project sites
(Talkuk, Maman, Tahadi and Elawait) (Figure 12).The respondents weighed the
diverse uses of Mesquite as means of support in different way of their livelihoods.
The majority of households‟ uses wood for cooking (Figure 13).
The greater part of family members collected wood (Figure 14). 100% mesquite plus
other species constitutes the type of wood collected (Table 2). Village margin is the
location for wood collection (Table 3) and collected by family leader (Figure 15) for
the purpose of household use (Table 4).
Mesquite and other species used in charcoal making (Table 5) and from remote area
(Figure 16). Mesquite branches used for building or maintenance (Figure 17), and
alleged that; they are using mesquite for fodder, but not the majority (Table 6). The
majority stated that, mesquite not enhanced the productivity (Table 7) and not used in
the processing of agricultural tools (Table 8). They have land for cultivation (Figure
18)
Detriments of mesquite
Households have negative impact from mesquite and the majority cited the
disadvantages for farming that include; water table reduction, compete with agric.
crops; reduction of soil infertility (Table 9). To get rid of mesquite from agricultural
land, the majority said that cutting and uprooting is the ideal way (Table 10). The
majority have animals (Table 11). They counted different damaging effects of
mesquite to their animals among them includes; movement reduction, digestive
predicamentsetc. (Table 12). This is in agreement with several authors in the
literature. The majority indicated the deterioration of rangelands due to mesquite
spread (Figure 19).
The greater part of them wishes to eradicate mesquite (Table 13). The best method to
get rid from mesquite completely is the removal and finds alternative species (Figure
20).The best approach for use and management of mesquite is looking for the
collaboration of NGOs and formation of cooperative societies to consolidate this
process. (Table. 14).
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Household analysis-Kassala State
Figure 12 Villages covered by study:

Figure 13 Fuel type in cooking

Figure 14 wood collected by family members
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Table.2 Type of wood collected

Frequency Percent
Valid

Valid
Percent

Cumulative
Percent

Mesquite

7

28.0

28.0

28.0

Others

15

60.0

60.0

88.0

mesquite and others

3

12.0

12.0

100.0

Total

25

100.0

100.0

Table.3: Place of wood collection

Vali
d

Village margin
Remote area
Village margin and
remote area
Total

Frequency Percent Valid Percent
14
56.0
56.0
8
32.0
32.0
3

12.0

12.0

25

100.0

100.0

Cumulative
Percent
56.0
88.0
100.0

Figure 15, who collect the wood

Table 4: Purpose of wood collection

Frequency Percent
Valid
Household use
13
52.0
household use and sale
11
44.0
Sale only
1
4.0
Total
25
100.0
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Valid
Percent
52.0
44.0
4.0
100.0

Cumulative
Percent
52.0
96.0
100.0

Table 5.Species used in charcoal making

Valid

Mesquite
Other
Mesquite and
others
Total

Frequency Percent
5
20.0
19
76.0

Valid
Percent
20.0
76.0

Cumulative
Percent
20.0
96.0
100.0

1

4.0

4.0

25

100.0

100.0

Figure 16 If mesquite, how production location

Figure 17 Mesquite branches used for building or maintenance
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Table 6: Mesquite pods as fodder for animals
Valid
Cumulative
Frequency Percent
Percent
Percent
Valid Yes
11
44.0
44.0
44.0
No
14
56.0
56.0
100.0
Total
25
100.0
100.0

Valid

Table 7: Mesquite enhance productivity
Valid
Cumulative
Frequency Percent
Percent
Percent
Yes
8
32.0
32.0
32.0
No

17

68.0

68.0

Total

25

100.0

100.0

100.0

Table 8: The use of mesquite in the processing of agric. tools
Valid
Cumulative
Frequency Percent
Percent
Percent
Valid Yes
9
36.0
36.0
36.0
No
16
64.0
64.0
100.0
Total
25
100.0
100.0
Figure 18 Owning land for cultivation
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Table 9 Mesquite disadvantages for farming
Valid
Frequency Percent
Percent
Valid
Harmless
4
16.0
16.0
Water table reduction
3
12.0
12.0
compete with
1
4.0
4.0
agric.crops
Agric. and water table
7
28.0
28.0
reduction
Reduction, Soil
3
12.0
12.0
infertility
Most of answers
7
28.0
28.0
Total
25
100.0
100.0

Cumulative
Percent
16.0
28.0
32.0
60.0
72.0
100.0

Table10: To get rid of mesquite in agric. land

Valid

Cutting
C+
Uprooting
Uprooting
C+B+U
Total

Frequency Percent
10
40.0

Valid
Percent
40.0

Cumulative
Percent
40.0

12

48.0

48.0

88.0

2
1
25

8.0
4.0
100.0

8.0
4.0
100.0

96.0
100.0

Table 11the owning of animals

Frequency Percent
Valid

Yes

25

100.0
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Valid
Percent

Cumulative
Percent

100.0

100.0

Table 12 themesquite harms for animals

Valid

Mobility reduction
digestive troubles
Mobility reduction and
digestive troubles
Mobility reduction,
digestive troubles, mal
formation, milk reduction
Harmless
Most of above
Total

Frequency Percent
1
4.0
1
4.0

Valid
Percent
4.0
4.0

Cumulative
Percent
4.0
8.0

8

32.0

32.0

40.0

10

40.0

40.0

80.0

3
2
25

12.0
8.0
100.0

12.0
8.0
100.0

92.0
100.0

Figure 19 the deterioration of rangelands due to mesquite spread

Table 13 the eradication of mesquite:
Valid
Cumulative
Frequency Percent
Percent
Percent
Valid

Yes

24

96.0

96.0

96.0

No

1

4.0

4.0

100.0

Total

25

100.0

100.0
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Figure 20 the best methods to get rid from mesquite completely

Table 14: The best approach for the use and management of mesquite
Frequency Percent
Valid

Valid
Percent

Cumulative
Percent

Establishment of
cooperative societies

9

36.0

36.0

36.0

NGOs

14

56.0

56.0

92.0

Others

2

8.0

8.0

100.0

Total

25

100.0

100.0
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6-5 Results of analysis - White Nile institutions
The representative of the institutions indicated that, the movement of animals and
winds are blamable for the spread of mesquite in the area (Table 15). The noticeable
density of mesquite found in the riverbank and agricultural lands (Figure 21) and they
specified the benefits rendered by the plant to the community (Table 16). Table 17
displays the impact of mesquite to the communities in the region; they enumerated
several impacts among them;hamperoperations of land preparation, interfere in plant
soil, absorbs food and deprive the rest of the plant growth and expeditious spread in
farmland and diseases.
The representative of the institutions questioned about their judgments on the removal
of mesquite carried out by the concerned organizations. They stated that, extent of
success in controlling the spread of mesquite is insignificant, traditional approaches
for removing the plant consume time, and money (Table 18) .Table 19 illustrates the
best techniques to manage and control the spread of mesquite in the state. There is
absence of cooperation and harmonization between the relevant institutions on the
subject of mesquite as shown by Figure 22. Overlapping, duplication and discarded of
resources will be the consequence.
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Analysis of White Nile Institutions:
Table 15: The factors that helped the spread of mesquite in the region

Frequency Percent
Valid The moving of animals
and winds

Valid
Percent

Cumulative
Percent

5

83.3

83.3

83.3

Animal moving and
absence of removal
procedures

1

16.7

16.7

100.0

Total

6

100.0

100.0

Figure 21the high density of Mesquite

Table 16: The benefits of mesquite to the community

Frequency Percent
Valid

Firewood and
charcoal
No benefits
Fodder and fire wood
Total

Valid
Percent

Cumulative
Percent

2

33.3

33.3

33.3

2
2
6

33.3
33.3
100.0

33.3
33.3
100.0

66.7
100.0
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Table 17: Impact of mesquite to the communities in the region

Frequency Percent
Valid Hinder land preparation
operations
Snoop plant soil
absorbs food and
deprive the rest of the
plant growth
Rapid proliferation in
farmland
Diseases
Total

Valid
Percent

Cumulative
Percent

1

16.7

16.7

16.7

3

50.0

50.0

66.7

1

16.7

16.7

83.3

1
6

16.7
100.0

16.7
100.0

100.0

Table 18: opinion on the removal of mesquite carried out by the concerned authorities

Valid
Extent of success in
controlling the spread of
mesquite is small
Traditional methods for
removing consume time
and money
I don't know these
procedures
Total

Frequency
1

Percent
16.7

Valid Percent
16.7

Cumulative
Percent
16.7

3

50.0

50.0

66.7

1

16.7

16.7

83.3

1

16.7

16.7

100.0

6

100.0

100.0

Table 19: The best ways to manage and control the spread of mesquite in the state

Valid
To understand
mesquite biology
Extension programmes
Utilization of tree
products
By law
Total

Frequency
1

Percent
16.7

Valid
Percent
16.7

Cumulative
Percent
16.7

1

16.7

16.7

33.3

2

33.3

33.3

66.7

1

16.7

16.7

83.3

1
6

16.7
100.0

16.7
100.0

100.0
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Figure 22. The cooperation between the relevant institutions on the subject of
mesquite
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6-6 The results of analysis - White Nile households’
Wood and gasoil is the fuel type of cooking (Figure 23) and mesquite is the type of
wood collected (Table 20), collected by family member (Table 21), charcoal making
practicing by some family members (Table 22) and mesquite is used in charcoal
making (Table 23) from village boundary (Table 24). Charcoal consumption denotes
the daily occupation (Figure 24) and mesquite pods used for animal fodder; on the
other hand, it is not the major supply (Figure 25), with negligible further uses (Table
25).
Prosopis trees are the most economically and ecologically important tree species in
arid and semi-arid zones of the world. Extensive writings on this specie exists in
numerous scientific and widespread papers and books published in the local, regional
and international sources. There are paradoxical descriptions concerning the benefits
and detriments of the species in Sudan and elsewhere.
The majority have lands for cultivation (Figure 26) and indicated that, mesquite have
adverse impacts on their farmlands (Table 26). To get rid from mesquite through
seedlings removing and cutting of mature crops (Table 27). The majority have
animals and this represents the main hubs of mesquite spread in the farmlands and
irrigation systems (Table 28), they indicated that, mesquite triggers troubles to their
animals (Table 29) and the majority desire to eliminate mesquite completely (Table
30).
The best method to get rid from mesquite according to their perceptions is through
removal and suitable alternative and revive the earlier native tree species dominating
in the area (Table 31), the impact of previous control is not totally control the spread
of the species (Table 32). From these results, it is very recognizable that, there is a
paradoxical assessment by the households‟ members as regard the issue of mesquite.
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Analysis of White Nile households:
Figure 23 Fuel type in cooking

Table 20: Type of wood collected

Frequency Percent
Valid

Valid

Valid
Percent

Cumulative
Percent

Mesquite

8

57.1

57.1

57.1

no collection

6

42.9

42.9

100.0

Total

14

100.0

100.0

Table 21: Who collect the wood?
Valid
Frequency Percent
Percent
Family leader
2
14.3
14.3
Sons
2
14.3
14.3
All family
2
14.3
14.3
member
Wife and Sons
2
14.3
14.3
No one
6
42.9
42.9
Total
14
100.0
100.0
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Cumulative
Percent
14.3
28.6
42.9
57.1
100.0

Table 22 Charcoal making practiced by any of the family members

Frequency Percent
Valid

Valid
Percent

Cumulative
Percent

Yes

4

28.6

28.6

28.6

No

10

71.4

71.4

100.0

Total

14

100.0

100.0

Table 23: Species used in charcoal making
Frequency Percent
1
7.1

Valid

Valid

Valid
Percent
7.1

Cumulative
Percent
7.1

Mesquite

7

50.0

50.0

57.1

No
activity

6

42.9

42.9

100.0

Total

14

100.0

100.0

Table 24: If mesquite, how production location
Valid
Cumulative
Frequency Percent
Percent
Percent
1
7.1
7.1
7.1
Village
6
42.9
42.9
50.0
margin
Agric. lands
1
7.1
7.1
57.1
No activity
6
42.9
42.9
100.0
Total
14
100.0
100.0

Figure 24 Charcoal consumption by family

59

Figure 25theuse mesquite pods as fodder for animals

Table 25: The other uses of mesquite
Frequency Percent
Valid
Yes
No
Total

2
1
11
14

14.3
7.1
78.6
100.0

Valid
Percent

Cumulative
Percent

14.3
7.1
78.6
100.0

14.3
21.4
100.0

Figure 26 Owning of land for cultivation
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Table 26: The negative impact of mesquite in the land
Frequency Percent
Valid

Valid
Percent

Cumulative
Percent

Yes

12

85.7

85.7

85.7

No

2

14.3

14.3

100.0

Total

14

100.0

100.0

Table 27: to get rid of mesquite in agric. land

Frequency Percent
Valid

Valid
Percent

Cumulative
Percent

C+Burning and
Seedling removal

1

7.1

7.1

7.1

C+ Uprooting

1

7.1

7.1

14.3

Seedling removal

1

7.1

7.1

21.4

Seedling removal and
cutting

9

64.3

64.3

85.7

No activity

2

14.3

14.3

100.0

Total

14

100.0

100.0

Table 28: Owning of animals
Frequency Percent
Valid

Valid
Percent

Cumulative
Percent

Yes

12

85.7

85.7

85.7

No

2

14.3

14.3

100.0

Total

14

100.0

100.0

Table 29: The mesquite harms for animals

Frequency Percent
Valid

Many
problems
No activity
Milk
reduction
Harmless
Total

Valid
Percent

Cumulative
Percent

10

71.4

71.4

71.4

2

14.3

14.3

85.7

1

7.1

7.1

92.9

1
14

7.1
100.0

7.1
100.0

100.0
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Table 30: Eradicate mesquite completely
Valid
Cumulative
Frequency Percent
Percent
Percent
Valid

Yes

14

100.0

100.0

100.0

Table 31: Methods to get rid from mesquite completely
Valid
Cumulative
Frequency Percent
Percent
Percent
Valid
Removal and
5
35.7
35.7
35.7
alternative
Suitable alternative
6
42.9
42.9
78.6
Previous dominant tree
3
21.4
21.4
100.0
species
Total
14
100.0
100.0

Table 32.Impact of previous control
Frequency Percent
Valid

Valid
Percent

Cumulative
Percent

4

28.6

28.6

28.6

Yes

5

35.7

35.7

64.3

No

5

35.7

35.7

100.0

Total

14

100.0

100.0
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6-7 Results of White Nile survey:
Area:
The total area covered by mesquite with densities ranging from scattered, light/low,
and medium, to dense calculated as3602.8 ha (Table33).
The area that is missed for delineation, interpretation, and lost minimum area not to be
delineated, is estimated as 10% of the estimated mesquite area = 360.28 ha
Estimated possible area of mesquite = 3602.8 + 360.28 = 3963 hectare
Table 33: Representation of the densities White Nile
Centre

Density categories by area

Total.
center
Scattered area
(ha)

Dense %
(ha)

Medium %
(ha.)

Light
(ha.)

%

1-Imairiya

280.9

96%

008.3

3%

1.7

1%

-

290.9

2-Shabasha

134.1

56%

107.2

44% -

0%

-

241.3

3-Goz
alnugara

246.4

63%

142.2

36% 2.5

1%

-

391.1

4-Al
Sifairaya

178.0

80%

043.1

19% 1.0

1%

-

222.1

5-Al
Banonab

140.0

15%

294.0

30% 531

55%

-

965.0

6-AlRiydah

218.3

100% 000.6

0%

-

0%

-

218.9

7-Goz
Abeid

170.0

83%

036

17% -

0%

-

206.0

8- Abgar

345.8

71%

101.9

21% 14.5

8%

-

486.2

9- Al Sofi
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1- Maps:
With the help of local people, the field crew finalized the delineation of Mesquite
locations in the study area.Google earth maps produced in annex 8.
Table 34Annex 1displays the site reference points of mesquite coordinates, project
sites-White Nile State (10 sites)Imairiya and Sabasha with total area 242 ha
Table 35 displays the density of mesquite in Goz Al nugara, Alsifairaya, and Al
Banonab with total area 965 ha
Table 36discloses the density of mesquite in Al Riyadh, GozAbied and Abgar with
total area with total area 486 ha
Table 37 Al Sofi: with total area 479 ha
Table 38 Wad Nimir with total area142 ha
Figures 29- 36 display the Google earth maps for the 10 sites delineated by the field
crew. Figure 37 shows the total view of mesquite locations in 10 sites.

7 Management Action Plan
7-1 Possible Actions –
Combating mesquite entails enormous financial, human and technical capacities. All
the pertinent stakeholders should be involved in the national action programme. The
plan will meticulously relies on the previous lessons, practices and researches done in
Sudan and other countries with similar environmental conditions. The different
techniques for the integrated Prosopis management categorized as prevention,
mechanical eradication, and utilization. Prevention refers to the restriction of cattle
from grazing on creeping mesquite infested areas when pods are present on the trees.
Mechanical eradication appropriate for some areas (e.g. in areas of irrigated
agricultural schemes). Prosopis establishes vigorous vegetative reproduction from
root buds. The removal of the creeping root system is indispensable to avoid regrowth. The recommended strategy for mesquite is an incorporation of control and
better utilization in areas where it is already established, and replacement by native
species as a preferred option for new stabilization projects. The followingprinciples
underpin the strategy‟s approach
 Introduce trainings when harvesting Prosopis to safeguard the plant or its
seeds do not spread .
 Recognize Prosopis-free areas where only livestock with seed-free stomach
permitted.
 Develop support to establish local, or portable, drying and crushing facilities
to reduce long-distance highway transport of viable seed .
 Early detection and rapid response eliminates new infestations;
 Create awareness on identification, notification of new infestations, and
practical actions to eliminate scattered occurrence of invasive species.
 Monitoring and Follow-up,
64

7-2 Utilization of Prosopis juliflora
Small diameter Prosopis is useful for fuelwood and charcoal. Stands could be, thinned
and pruned by people harvesting firewood.
Commercial production of charcoal from Prosopis
Producing livestock feed from Prosopis pods and seed to reduce the seed present on
the land.
7-3 Rangelands Restoration
Establishing cover of native forage plants in cleared areas, seeding of native grasses is
necessary in places where the seed bank in the soil depleted.
7-4 Policy and Other Expected Future Needs
Based on the lessons learned from piloted interventions and experiences from New
Halfa Scheme and Afar Region in Ethiopia, a regulation necessary in consultation
with stakeholders, which will guide Prosopis management in Kassala and White Nile.
The regulation outlines possible strategies to prevent further spread of Prosopis
invasion and to rehabilitate invaded areas. The regulation to identify institutions
responsible to lead Prosopis management at different levels, and their roles and
responsibilities. According to the above results of the field study in the two states, in
addition to the lessons learnt from different countries the action plan is formulated for
the project sites in Kassala and White Nile States (Tables 39, 40 and 41).

65

Table 39. Action plan Kassala state
Narrative summary

Act. 1

Objectively
verifiable
indicators

Management of 5800 ha.
Prosopis
by delineation
the whole area
according to the
different
techniques .

Sources of Major
verification assumptions/ris
ks

Budget
(SDG)

Reports of Risk: Availability
activities
of fund to
conduct the
activities:

50000

Mitigation
measures:
Willingness of
local
communities to
collaborate

Mobilize other
resources and
conduct
sensitization
campaigns
Output 1

Eradication
of
mesquite using
workers
(piecework). i.e.
grubbing
,
cutting
and
girdling .

5800 ha. by Reports of Risk: Availability 1000000
selecting
activities
of
fund
to
small, dead
conduct
the
and dying
activities:
trees in the
Mitigation
area .
measures:
Mobilize other
resources

Act 2

Eradication
of 4000 ha.
mesquite using
biological
and
chemical
techniques.

Reports of Same as above
activities

1000000

Act.3

Eradication
of 4000 ha.
mesquite using
Mechanical
techniques i.e.
bulldozing,

Reports of Same as above
activities

7000000

Root
plowing
and chaining
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Act.4

Awareness
3 sessions
raising
concerning
participatory
approach in rural
development.

Reports of Same as above
activities

100,000

Act.5

Training
of 2 session
farmers on the
new introduced
techniques

Reports of Same as above
activities

100,000

Output 2

Income of local
community
improved
through
diversification of
income
generating
activities

Activities
Reports of Risk: Availability 8,900000
related to activities
of
fund
to
agriculture,
conduct
the
small plant,
activities:
and others.

Total budget

18150000
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Table 40. Action Plan White Nile State
Narrative summary

Act. 1

Management
Prosopis

Objectively
verifiable
indicators
of 3643.5

Sources of Major
verification assumptions/ris
ks

Budget
(SDG)

Reports of Risk: Availability 50000
activities
of
fund
to
conduct
the
activities:

by delineation the
whole
area
according to the
different techniques
.

Mitigation
measures:
Willingness of
local
communities to
collaborate

Mobilize other
resources and
conduct
sensitization
campaigns
Output 1

Eradication
of
mesquite
using
workers (piecework).
i.e. grubbing , cutting
and girdling .

3643-5 ha Reports of Risk: Availability 5000000
by selecting activities
of
fund
to
small, dead
conduct
the
and dying
activities:
trees in the
Mitigation
area.
measures:
Mobilize other
resources

Act.2

Eradication
of 3000 ha.
mesquite
using
biological
and
chemical techniques.

Reports of Same as above
activities
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5000000

Act.3

Eradication
mesquite
Mechanical
techniques
bulldozing,

of 3000ha.
using

Reports of Same as above
activities

5000000

i.e.

Act.4

Awareness
raising 3 sessions
concerning
participatory
approach in rural
development.

Reports of Same as above
activities

100,000

Act.5

Training of farmers 2 sessions
on
the
new
introduced
techniques

Reports of Same as above
activities

100,000

Output 2

Income of local
community
improved through
diversification
of
income generating
activities

Activities
Reports of Risk: Availability 6,900000
related to activities
of
fund
to
agriculture,
conduct
the
small plant,
activities:
and others.

Total budget

13150000
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Table 41.Utilization prospects of mesquite for different uses in the two states
Type of utilization

Description

Remarks

Fire wood and honey
production

Small diameter sizes

Female can collect this
nearby village, also as
byproduct from eradication
by labors i.e. small
branches and other dry
wood. the flowers support
honey production

Poles Local buildings

These are straight
branches which can be
used in the construction of
small huts or traditional
housings for shades

These manufactured by
labors using saws.

Charcoal

This produced from big
sizes of wood from both
mechanical and manual
techniques.

Big sizes of wood are the
best raw material for
production of charcoal
because it will minimize
the conversion factor.
The small metal kiln is
preferable for such
charcoal production.

Beds, chips, boards, turned These can produced from
articles and Parquet
wood, which has a
flooring
diameter more than 15 cm.
and less than 25 cm. in
diameter.

This is a good size for
turnery and carves.

Increase of animal
nourishment

This produced by crushing
the pods and seeds and
adding it to the mixture of
the fodder to increase the
quality of meat and milk.

Pods and seeds
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Wood chippers to convert small spiny branches into easy to handle wood chips and
Hammer mills to grind pods. One Prosopis plant may probably yields 90 kilograms of
pods. Crushing one metric ton of pods destroys over 2 million seeds; therefore inhibit
the spread of mesquite in the area. The project should provide long handled pruning
poles with gloves for safely harvesting of the spiny stems. This can be tried as
demonstration work in some villages.
Training sessions: the following institutions can participate in these sessions
• Food Research Center
• Animal Production Research Center
• Forest Research Center (Soba)
• Forests National Corporation (resource assessment)
• University of Sudan (Japanese Project)
• Projects and NGOs (FAO, Practical Action and others exist in Kassala and
White Nile)
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Chapter Seven
Conclusions and Recommendations
The following conclusions and recommendations stemmed from filed survey in the
two states, consultations with relevant stakeholders and rigorous review of the
literature.
The ﬁndings of this analysis obviously indicated, that there is a growing body of
literature on mesquite in Sudan and elsewhere. A number of respondentsand authors‟
advocates promote it as a „miracle plant‟ whereas others call for its eradication, or
compare its positive and negative aspects, e.g. „Blessing or A curse. Mesquite
regarded in Sudan as a noxious weed, attributable to its widespread invasion of
natural land habitat, watercourses, floodplains, highways, degraded abandoned lands
and well-cultivated and irrigated lands. The government ratified a national eradication
decree, which led to arduous work, particularly eastern Sudanthroughoutinfested areas
with the application of heavy machinery and considerable manual
undertakings.Mesquite extents easily from colony centers, which can rapidly
developed into further population.Mesquite seeds are the main vehicle for long
distance transport;it propagated through its seeds, root suckers, and hardwood
cuttings. Seeds ingested by livestock typically have higher germination rates.
The role of Prosopis in Kassala and White Nile must be placed in context of its large
extent.The fact that these states had lowest per capita incomes and the fact that many
of the poorest people live in these regions, where the Prosopis exists.Attributable to
the high costs of control, which generally far exceed the value of invaded landand to
the complexity of the problem; most of the control efforts in different parts of Sudan
and elsewhere were not successful or sustainable.Mesquite is a pest, which cannot be
contained by the use of one approach. New Halfa Corporation succeeded in
containing the spread of mesquite, because it uses an integrated control programme,
which contains the mechanical control- manual and excavator methods, besides
chemical, agricultural extension, and laws and legislation methods of control.
Mesquite trees are ideal for use as dune stabilizers and windbreakers. Besides, the
plant also yields fruit, timber for construction, fodder and fuelwood. It is one of the
income sources for the communities in the two states and for the FNC. Mesquite can
be converted into useful material instead of constituting a menace to agricultural
lands, because its residues are rich in nutrients and can improve soil properties and
supply crops with mineral elements.The species crosses borders and upsets the
ecosystems, the environment and natural resources upon which the pastoral,
agro‐pastoral communities, as well as many peri-urban communities, depend.
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The following are recommendations from the study



















To reduce negative impacts of mesquite and maximize its beneﬁts, there is a
pressing need to recognize the factors that impulse the invasions and
manipulate management actions, and to match the efficiency of different
management approaches.
There is an urgent need for concerted and thorough research to improve
management, reduce costs and improve beneﬁt ﬂows to the communities. In
addition, research and education institutions in Sudan should boost their
research efforts to monitor the effectiveness of control measures and to avoid
overlapping and duplication.
Strategies and management/action plans need to be generated and adopted to
steer the coordinated control of Prosopis at the national level.
Implement pilot projects in various settings to produce sustainable high quality
charcoal for domestic urban consumption and export.
Analysis of the international export market for certified sustainably produced
charcoal from mesquite
Conserve Mesquite in areas prone to desertification and ways and develop
means for its management and utilization .
Review Land tenure in mesquite endemic areas.
To eradicate Satellite foci and mesquite infestations on irrigation canals,
watercourses and agricultural land.
Utilization of the removed mass to generate income for farmers and
pastoralists.
To replace mesquite following destruction, by appropriate trees and/or crops.
Vigilantly observe the treated area and implement interventions by chemical
and/or mechanical means to discourage regeneration .
In view of its invasive character, an increased usage of the wood of P. juliflora
through proper silvicultural management recommended, as it would help
control its invasions and maintain its benefits to livelihood.
The combination of different prevention and control treatments followed by
prescribed fire may be effective for both the controlling and prevention of
especially young Prosopis.
Management of the species by adopting an ecologically sound utilization
mode recommended rather than efforts geared towards its eradication.



Deploy nettings on irrigation canals to retain the pods of mesquite, which
transmitted through waters and then collected, dried and burned with oils.



Natural quarantine by selecting area outside the project boundary that is free
of mesquite for the animal respite for the duration (72 hours) after vacating all
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the seeds from their intestinal and then take into consideration not to permit
sedentary animals to depart long-distance into areas of mesquite trees.


Awareness and extension raising amongst the community living in close
proximity to mesquite locationsProsopis will need breeders looking for high
fruit yields, wood biomass, timber and thornless trees.



The role of the private sector in mesquite utilization and control is very
crucial.
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Annexes:
Annex 1: Site reference points of mesquite coordinates, project
sites-White Nile State

Table 34 Imairiya and Sabasha:
Site
(reference
points)

Coordinates Site code
Polygons
Area(R.P)
(polygons) coordinates ha

Density Land use
(type)

1-Imairiya

14 6 1.40
N
32 14 8.20
E

Total area
2-Shabasha

14 07
46.50 N
32 14
16.10 E

I-1

16

Dense

VM

I-2

18

Dense

VM/VM

I-3
I-4
P-5
I-6
I-7
I-8
I-9
I-10
I-11
I-12
I-13
I-14
I-15
I-16
I-17
I-18
P-19
P-20

8
216
1.6
1.2
1.2
1.3
1.6
1.3
2.4
1.2
0.7
1.4
2.0
1.7
2.2
8.0
0.2
0.1

Dense
Dense
Dense
Dense
Dense
Dense
Dense
Dense
Dense
Dense
Dense
Dense
Dense
Dense
Dense
Medium
Medium
Medium

IF
VM
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IF
IF
IF

P-21
P-22
I-23
I-24
I-25

Light
Light
Dense
Dense
Dense

IF
IF
IC
IC
IC

S-1

0.5
1.2
0.9
0.9
1.3
290.9
64.0

Dense

NF/IF/VM

S-2

09.0

Dense

IC

S-3
S-4
S-5
S-6
S-7

02.3
104
6.0
3.2
15.0

Dense
Medium
Dense
Medium
Dense

IC
VM
IF
IF
IF
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S-8
S-9
S-10
S-11
S-12

12.8
19.2
0.3
2.3
3.2

Total area

Dense
Dense
Dense
Dense
Dense

IF
IF
IC
IF
IF

241.3

Table 35 Goz Al nugara, Alsifairaya, and Al Banonab:
Site
(reference
points)

Coordinates Site code
(polygons)

Area- Density
ha

Land use
(type)

3-Goz al
nugara

14 07
00.80 N
32 11
57.50 E

G-1

104

Dense

IF/IC

G-2

048

Medium

IC /IF

G-3
G-4
G-5
G-6
G-7
G-8
G-9
G-10
G-11
G-12
G-13
G-14
G-15
G-16
G-17
G-18
G-19
G-20
G-21
G-22

Light
Dense
Medium
Dense
Dense
Dense
Dense
Dense
Medium
Dense
Dense
Dense
Dense
Medium
Dense
Dense
Dense
Dense
Dense
Dense

IF
IC
IF
IC /IF
IC/ IC - IF
IC
IC/ IF
IC/ IF
IF/VM
IC
IC
IC
IC
IC/IF
IF
IC/IF
IC/IF
IC/IF
IC/IF
IC

SIF-1

02.5
06.4
3.0
80
25
2.8
2.0
12.4
88.0
1.3
1.3
1.0
0.6
3.2
2.0
2.0
0.7
1.5
0.4
1.0
391.1
40.0

Dense

IF/VM

SIF-2

2.3

Dense

IC

SIF-3
SIF-4
SIF-5
SIF-6
SIF-7
SIF-8
SIF-9
SIF-10
SIF-11

1.0
2.9
3.0
1.0
2.6
1.5
1.6
1.7
35.2

Dense
Dense
Dense
Medium
Dense
Dense
Dense
Dense
Medium

IC
IC
IC
IC
IC
IC
IC
IC
IC/IF

Total area
4-Alsifairaya

14 08 39.30
N
32 10 59.20
E
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Total area
5-Al
Banonab

14 16 5.80
N
32 09 1.80 E

SIF- 12
SIF-13

36.0
2.5

Dense
Medium

SIF-14
SIF-15
SIF-16
SIF-17
SIF-18
SIF-19
SIF-20
SIF-21
SIF-22
SIF-23
SIF-24
SIF-25
SIF-26
SIF-27
SIF-28
SIF-29
SIF-30
SIF-31
SIF-32
SIF-33
SIF-34
SIF-35
SIF-36
SIF-37
SIF-38
SIF-39

Dense
Dense
Dense
Dense
Dense
Medium
Dense
Dense
Medium
Dense
Medium
Dense
Dense
Dense
Dense
Dense
Medium
Light
Dense
Dense
Dense
Dense
Dense
Dense
Dense
Dense

Bn-1

30.0
3.0
3.8
0.9
4.7
0.7
0.7
1.0
1.2
1.3
1.3
1.7
1.7
1.8
1.8
1.4
1.2
1.0
1.7
2.0
15.0
2.0
1.3
3.0
1.4
5.2
222.1
465

IC/VM/IF
Marginal
land
IC/IF
IC/IF
IC/IF
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IF
IF
IC
IC
IC

L

ML

Bn-2
Bn-3
Bn-4
Bn-5
Bn-6
Bn-7
Bn-8
Bn-9
Bn-10

140
020
109
046
031
016
030
077
031

M
L
D
L
D
M
M
M
M

ML
ML
ML
ML
IF
IF/ML
IF/ML
RB(Gerf)
ML

Total area

965

Where:
Density: Dense (D), Medium (M), light (L), Scattered (S).
Land use (type): Village Margin (VM). Nile Farms (NF) or “Gerf Land”, Irrigated
Farms (IF) (Hawasha, Rainfed Farm (RF), Irrigation Canal (IC) Other. River Bank,
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Gerf (RB). Agricultural Land (AL).
Table 36Al Riyadh, GozAbied and Abgar:
Site
(reference
points)

Coordinates

Site
Polygon
Area- Density Land use
code
coordinates ha
(type)
(polygon
s)

6- Al
Riydah

14 18 00.60
N
32 07 32.00
E

R-1

30

D

ML/RB

R-2

140

D

IF/IC/ML

R-3

38

D

R-4
R-5
R-6
R-7
R-8
R-9
R-10

2.6
3
2
1.2
0.8
0.7
0.6

D
D
D
D
D
D
M

RB/VM/M
L
IF
ML/IF
IF
RB/VM
IF/VM
IF/VM
RB/AL

Total area
7-Goz
Abied

218.9
14 22 03.30
N
32 07 32.00
E

Gz-1

93

D

IC/IF/VM

Gz-2

2

M

RB/VM

Gz-3
Gz-4
Gz-5
Gz-6
Gz-7

6
4
32
39
30

D
M
D
D
M

IF
IF/RB
ML/IF/RB
RB/ML
VM/RB/Al

Total area
8-Abgar

206
14 24 30.70
N
32 07 59.90
E

Ab-1

3.3

D

IC

Ab-2

196

D

IC/IF

Ab-3
Ab-4
Ab-5
Ab-6
Ab-7
Ab-8
Ab-9
Ab-10
Ab-11
Ab-12
Ab-13
Ab-14
Ab-15
Ab-16

5
48
2.5
21
60
96
3
1.5
20
14
0.5
2.7
12
0.7

D
D
M
M
M
D
M
D
D
L
L
M
M
M

IC
IC/IF
IF
IF
RB/IF/ML
IC/IF
IF
IF
IC/VM/IF
IC/IF
IC/IF
IF
VM
IC

Total area

486.2
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Table 37 Al Sofi:
Site
(reference
points)
9-Al Sofi

Coordinates Site code
Polygon
Area(polygons) coordinates ha
14 29
46.70 N

So-1

11

Density Land
use
(type)
D
IF

32 07 56.90
E

So-2

02

D

IF

So-3
So-4
So-5
So-6
So-7
So-8
So-9
So-10
So-11
So-12
So-13
So-14
So-15
So-16
So-17
So-18
So-19
So-20
So-21
So-22
So-23
So-24
So-25
So-26

2.5
3.5
7
5
65
112
40
6
30
23
1
4
20
1.6
6
3
20
10
36
36
2
8
1
1

D
D
D
M
D
M
M
M
D
D
L
D
D
D
D
D
D
D
D
D
M
D
D
D

IC
IF/IC
IF/IC
IF/IC
IF/IC
VM
IF/IC
IF/IC
IF
IF/IC
IF
IF
RB/IF
RB/IF
RB/IF
IF
RB/IF
RB/IF
RB/IF
RB/IF
RB/IF
RB/IF
IC/IF
IF

Al Sofi continued:
Site
(reference
points)
9-Al Sofi

Coordinates Site code
Coordinates Area(polygons)
ha
So-27
So-28
So-29
So-30
So-31
So-32
So-33
So-34
So-35
So-36

0.5
1
1.2
1.2
1
1.1
0.7
1
1
1
88

Density Land
use
(type)
M
L
D
D
M
D
M
D
D
M

IC
IC
IC
IC
IC
IC
IC
IC
IC
IC

So-37
So-38
So-39
So-40
So-41
So-42
So-43
So-44
So-45
So-46
So-47

1.6
1.2
1.3
1.3
0.5
1
0.8
1
1.5
1.4
1.3

Total area

D
D
D
D
D
M
D
D
D
M
M

IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC

479.2
SoSoSoSoSo-

Table 38 Wad Nimir:
Site
(reference
points)
10- Wad
Nimir

Coordinates Site code
Polygons
Area(polygons) coordinates ha
14 33
09.50 N

Wn-1

32

Density Land
use
(type)
D
IF/RB

32 08 54.30
E

Wn-2

4

D

IF/IC

Wn-3
Wn-4
Wn-5
Wn-6
Wn-7
Wn-8
Wn-9
Wn-10
Wn-11
Wn-12
Wn-13
Wn-14
Wn-15
Wn-16

1.1
40
8
5
2.3
1
1.2
1.2
7
5
7.5
9
2.5
16

D
D
M
D
D
L
M
D
D
D
M
D
D
M

IF/RB
IF/RB
IF/VM
IF
IF
IF/VM
IF
IF/VM
IF/VM
IF/VM
IF/SB
IF/SB
IF/SB
IF/SB

Total area

142.8
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Figure 27-Imairya center: Locations of mesquite

Figure 28 Shabasha center: Locations of mesquite
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Figure 29-Goz al nugara center: Locations of mesquite

Figure 30-Al sifairaya center: Locations of mesquite
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Figure 31-Al banonabcenter: Locations of mesquite

Figure 32 Al riyadh center: Locations of mesquite
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Figure 33 GozAbeid: Locations of mesquite

Figure 34 Abgar: Locations of mesquite
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Figure 35 Al Sofi: Locations of mesquite

Al Sofi: Locations of mesquite
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AlSofi: Locations of mesquite

Figure 36 Wad Nimir
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Figure 37 Total view Prosopis. “Mesquite” area
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Annex 2
Coordinates of Telkuk locality
Northeast of Kassala, longitudes "45 '17 °36 or "30 '57 °36 East ً "45 '17 °36 or "30
'57 °36 ً and latitudes 45 „49 °15 or "55 '38 °16 North.
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Annex 3
Questionnaire to the Environment and Forests, government
institutions, voluntary organizations and civil society experts for
their visions on the management and control of the spread of
mesquite in Kassala and White Nile states, Sudan
Name--------------------------------------------------------------------------Address-----------------------------------------------------------------------1. What are the benefits of mesquite tree to the community in these areas?
a) Animal feed
b) Charcoal and firewood
c) A source of income for poor families
d) A source of income for the Forests National Corporation
e) Stabilize the soil
f) Other-----------------------------------------------------------------------------------------------------2. What are the damages caused by the mesquite tree to the community in these areas?
a) Hinder the operations of land preparation
b) Upset the efficiency of irrigation canals
c) Invasive plant absorbs food and deprive the rest of the plant growth
d) Rapid proliferation in agricultural land
e) Other---------------------------------------------------------------------------------------------------------------------------------------------------------3. Do you think the practices of the removal of mesquite carried out by the various
parties in the States succeeded in controlling the spread of mesquite?
a) Limited action in the understanding the biology and mesquite phenology
b) Degrees of success in controlling the spread of mesquite is insignificant.
c) New Halfa Agricultural Corporation experience is a success story; it followed the
method of integrated pest management of Mesquite
d) All control methods have failed
e) Traditional methods of removing consume time and money
f) Other-----------------------------------------------------------------------------------------------------4. Do you support the removal of mesquite and why
a) I do not support the idea of removing mesquite because it is not feasible
b) I do not support the removal of mesquite in rangeland areas for the reason that it
has become part of the ecosystem of these areas.
c) Support the removal of mesquite from irrigated agricultural schemes.
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d) Other-----------------------------------------------------------------------------------------------------------5. If you are asked to devise plan for the management of Mesquite based on the
community, in your opinion, what are the key facets of this plan for the management
and control of the spread of mesquite in Kassala and the White Nile
a) Adoption of integrated pest management approach
b) The plan must include the removal of mesquite trees and control of flowering and
fruits and then the soil stock of seeds through a fixed mechanism
c) The plan must be based on a full understanding of the biology of mesquite
d) Train some members of the community on the techniques of IPM
e) Form a group from the members of the community and the concerned party to
follow-up and evaluate the spread of mesquite
f) Develop extension and awareness programs
g) Development related to the use of wood in the charcoal industry cardboard
industries
h) Other------------------------------------------------------------------------------------------------------
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Annex 4
Questionnaire of Household
.1 Village
---------.2 Fuel type in cooking
Wood, charcoal, Agric- residues, Animal residues, LPG, Gasoline
.3 Is wood collection by family members?
Yes, No
.4Type of wood collected
Mesquite, Others
.5Place of wood collection
Village margin, Agric. Lands, Remote area
.6Who collect wood?
Family leader, Wife, sons, all family members
.8Purpose of wood collection?
Household use, household use and sale, sale only
.9Part of collected wood for sale
%100of the quantity collected, 75% of the quantity collected, 50% of the quantity,
25% of the quantity، no sale
.11How many times you collect wood weekly?
Once, Twice, 3 times, 4 times, 5 times, 6 times, 7 times, No purchase
.12Source of wood collected?
Mobile trader, Zariba in village, Zariba out village, No purchase
.13Is charcoal making practiced by any of the family members?
Yes, No
.14Species used in charcoal making
Mesquite, Others
.15If mesquite، show production location
Village margin, Agric land, Remote areas
.16Charcoal consumption by family
Daily, weekly, monthly
.17Did mesquite branches used for building or maintenance?
Yes, No
100

Do you use mesquite for furniture?
Yes, No
Do you use mesquite pods as fodder for animals?
Yes, No
Are there any other uses other than the above?
Yes, No
Do you own land for cultivation?
Yes, No
Do you have any negative impact of mesquite in your land?
Yes, No
Do you use mesquite in the processing of agric. tools (axe, plough, etc.?(
Yes, No
Did mesquite enhance productivity?
Yes, No
What are mesquite disadvantages for farming?
Harmless, I Don't know, Health dangers (spines), water table reduction, compete with
agric- crops, Agric. and water table reduction, Air, water and agric. Reduction, Soil
infertility, spines and infertility, Compete trees, animal harms
How do you get rid of mesquite in agric- land?
Cutting, C+Uprooting, C+Burning, C+oil burning, Uprooting, C+B+U, Seedling
removal, Seedling removal and cutting.
Do you own any animals?
Yes, No

Is there any alternative for animal fodder other than mesquite?
Yes, No
What are mesquite harms for your animals?
Mobility reduction, digestive troubles, injuries, toxic, limbs
Malformation, milk reduction, 1+2, all answers, harmless
Do mesquite spread led to deterioration of rangeland?
Yes, No
Do you want to eradicate mesquite completely?
Yes, No
How you get red from mesquite completely?
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Removal and alternative, Suitable alternatives

Suitable Alternative
Previous dominant tree species
Impact of control
Yes, No
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Annex 5
Natural Resources’ Experts interviewed






















Prof. Hassan Osman Abdel Nour, Freelance Forestry consultant, Ex-GM
Forests National Corporation.
Prof. Mohammed BalallMukhtarSiddig Director of Forest Research Center.
Prof. SeydaMahgoub Mohamed Hbrahim, Ex-Director National Tree Seed
Centre, Forest Research Center.
Prof. / Yahya Hamid Ali Bashir, Forestry Research Center – Soba.
Prof. / MunaMahjoub Mohamed Ahmed, Institute of Environmental Studies –
University of Khartoum.
Prof. / El Nour Abdalla El siddig, Forest inventory and climate change expert,
Faculty of Forestry, University of Khartoum
Dr. Abdalla Merghani Eltaib, Dean of the Faculty of Forestry, University of
Khartoum
Dr. Seyda Ali Khalil Coordinator of Sudan REDD+, programme, Forests
National Corporation.
Dr. AbdallaGaafar Mohamed Siddig Consultant, Natural Resources, SDF
Somaliland Development Fund Hargeisa Somaliland.
Dr. Dafalla Mohamed Dafalla, Faculty of Forestry, University of Khartoum.
Dr. Motasim Bashir Nimir President of the Sudanese Environment
Conservation Society
Dr. / Alneima Abdul KhaliqMustafa – College of Veterinary Medicine at the
University of Bahri.
Fat eleem Mohyeldin- Forest Management expert.
Mr. / Mohammed Adam Babiker, Director Forestry Extension-Forests
National Corporation.
Mr. / Adil Mohammed Ali- the Sudanese Environment Conservation Society.
Dr. / Mohammed Tom Ahmed Altayeb, Project Director Afforestation of
Petroleum Fields, Forests National Corporation.
Dr. Tariq al-Jamri Ata El Mannan- Higher Council for Environment and
Natural Resources.
Mr. / Hashim Mohammed El Hassan-Expert of land use and desertification.
Dr. Yusuf Abdul Rahman Ahmad, Former Director of FNC Kassala state.
Mr. / Kamal Mohyelddin Mohammad Tahir, Forests National Corporation
River Nile state.
Mr. Ahmed Elrasheed Mohmed, Former Director of Natural Resources, Gash
Delta Agricultural Corporation.
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Annex6
Field visit to different government institutions in Kassala state
The team met the representative of his Excellency the State Minister of
Agriculture and Forestry Mr. Mohamed Babiker Abbas and updated him about the
purpose of the visit. He confirmed the need to combat this tree, disclosed that, it
represents the major threat to the human resource (farmland), and asserted the
need for the study to include entirely the state and the report should underscore the
authentic enormousness of the mesquite. The representative Minister said that,
there is a company currently operating in the removal of mesquite (Snamark
Company), it concerns with the clearing the land from mesquite and export
charcoal, providing the returns of mesquite to the state (Plate 1).He talked about
the inevitability to train and demonstrate to the communities the techniques of
mesquite eradication and support them to do so. The questionnaire, which
circulated to them, will give us their real insight concerning mesquite issue. He
indicated the Models of Mesquite found in Karagon area and that; there is food for
work program done by some international organizations with regard to the
removal of mesquite. The Manager of FNC Kassala, which was presence in the
meeting pronounced the necessity for the removal of mesquite from private farms
and consideration of Mesquite located around villages and balags, there is
mesquite wood, which comes from Ethiopia.

Plate. 1Meeting withthe representative of his Excellency, the Minister of
Agriculture and Forestry, Kassala State
A meeting was held with the officer in charge of the Soil Conservation
Department; Mr. Muhammad Ali. He asserted that, the problem lies in Mesquite
spread in agricultural areas, where farmers are collaborating with the World Food
Program in the removal of the tree. Mesquite trees classified according to their
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density. Still the machineries' and loaders are used in high-density areas with large
trees, whereas the manual means used for less density areas and then monitored.
The team pays a visit to the Range and Wildlife Administrations, Practical Action
and World Food Programme. There is consent for mesquite removal amongst
these institutions (Plate 2).

Plate 2. Discussion with the World Food Programme
The group-visited areas with mesquite spread particularly villages around Tahdia
forest at Talkuk locality (plate 3). Karakon area likewise visited, which has high
mesquite density along the khor and the bridge. Talkuk elmasgid town visited
interviewed and met the leaders of the area represented by Elsiekh Mohamed
Ohag Ahmed.

Plate 3. Mesquite in Talkuk
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Khortogan village visited which about 16 kilometer north of Talkuk, Acacia
tortilis, Banalities eagyptiaca and Hyphaene thebiaca are prevailing in the area
with less mesquite. Village sheikh met at Maman with some villagers (Plate 4).

Plate 4. Group consultation with the villagers
The goal of the visit explained to the villagers. The Village head asserted their
dedicated commitment for eradication of mesquite and dissemination of
awareness to the family members for instantaneous reporting of any mesquite
appears in the area. He stated that, there is enterprise working in the eradication
and there is negligible spread of mesquite (he alleged that, if there is mesquite and
snake, eradicate mesquite and keep the snake). After Telkuk visit, the team
detected the spreading of mesquite especially watercourses and along the main
Khor around the township (Tahdi).
The team met the sheikh At Elatute town; they confirmed the eradication of
mesquite since it reduces water level of the boreholes, they get water at the depth
of 2 meters, but nowadays it goes to over 50 meters. In general, mesquite spread is
not much at the north, east, and its density increases southwards and westwards as
in Gash. The team stops at New Halfa Agricultural Corporation, to revisit their
successful experience in mesquite eradication. The General Manager of the
Corporation indicated that, mesquite represents 70% of the area i.e. 400000
feddans covered by mesquite, specially the irrigation canals and main roads. Fifty
milliard Sudanese pounds funded by the Federal Ministry of Finance to eradicate
mesquite. Different machineries used and mesquite classified into three classes
(high density, moderate and low) (Plate 5).
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Plate 5. Meeting with Omer Mohamed Ibrahim, General Manager of New Halfa
Agricultural Corporation
Different committees were formulated. After two years, eradication has been
succeeded backed by the issuing of state‟s Act from the legislative council of
Kassala State. A unit affiliated to the Agricultural Administration thoroughly
supervised the process in the scheme, farms, villages and localities. Few
mesquites observed in some locations, but under control. Some spread also
detected in the shelterbelts of the Forests National Corporation due to lack of
guarding, improper spacing and fire lines.
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Annex 7:
Sudan Sustainable Natural Resources Management Project
Study of Mesquite
Terms of Reference
Sudan Sustainable Natural Resources Management Project
CONSULTING SERVICES
Mesquite Control and Management Plan
Introduction
The SSNRMP is aimed at supporting key institutions involved in natural resources
management (MoENRPD, FNC, WGCASPIU and RPA) by strengthening their
capacity to formulate, implement and monitor programs and projects geared towards
the sustainable management of natural resources and biodiversity conservation, based
on a capacity enhancement plan. Policy and strategy will also be developed to create
effective cooperation between the different institutions, at center-state-local and
community levels, for the protection, conservation and sustainability of the natural
resource base. The project is working to strengthen policy framework and legislation
for Sustainable Land & Water Management [SLWM] and biodiversity conservation,
and is helping to address key barriers in terms of information and knowledge related
to the broader adoption of conservation practices in SLWM and biodiversity .
The project has a need to assess the Mesquite [Prosopis juliflora and other allied
Prosopis species] problem in Sudan.
Background to the Problem
Mesquite (Prosopis juliflora) introduced to Sudan in 1917 as a drought tolerant
species appropriate for sand stabilization. Initially it was well managed and worked
very well in those parts of the country, such as the Khartoum Green Belt. Later it
spread into other regions of Sudan for a number of reasons and infested agricultural
arable lands, pastures and woodlands replacing local trees and grasses. As such, it
became an invasive species affecting the livelihoods of rural communities: the Forests
National Corporation [FNC] reported in 2011 that about 1.5 million ha in irrigated
areas alone affected by infestations of mesquite.
In 1995, the Government of the Sudan considered mesquite as a noxious weed and
issued a Presidential Decree for its eradication. Since then many efforts have been
carried and large budgets for eradication by mechanical or chemical means have been
spent. The main factors that result in continued mesquite infestation in agricultural
lands include a lack of plans for long-term management; the low level of funding in
this sector; and land tenure issues. Implementation of an appropriate strategy for the
various regions of Sudan remains elusive .
The project has a need to assess the Mesquite [Prosopis juliflora and other allied
Prosopis species] problem in Sudan.
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Objectives
The main objective of the consultancy is to make an up-to-date study on the Mesquite
issue in Sudan, with recommendations for appropriate management and Controlling
Mesquite spread through designing of community based management plans that can
assist to controlling and directing Mesquite trees towards responding to the benefit
and interest of the local communities and ensure healthy environment.
Scope of Services, Tasks and Expected Deliverables:
The consultant will make a broad based assessment of the problem based on
-Consulting local community on the plan based on their interest and mean of
involvement through focused group discussion and then preparing directions on the
management objective based on that.
-Making use of previous studies، which applied remote sensing and GIS means to
identify the areas invaded and mapping Mesquite growth forms and pattern
-Designing and setting the management prescriptions، roles and plan of the activities
required. The scope of work shall include, but not limited to the following tasks:
•
Background to the problem – origins،purpose، forest plating polices ;
•
Literature review on Mesquite in Sudan;
•
Current and recent research on Mesquite in Sudan [for example Japanese
funded research; ]
•
The legal situation for planting and control of Mesquite in Sudan ;
•
Assessment of past and current control & eradication measures in Sudan ;
•
Literature review of eradication and control measures in the global context
and especially in N Africa and the Middle East region ;
•
Assessment of the past and potential management of Mesquite in Sudan as
a resource for wood، charcoal & animal nutrition، with reports on visits to
agro-industrial ventures using mesquite ;
•
Assessment of the land tenure issues associated with control and
management of Mesquite in farmlands and rangelands in Sudan;
•
Assessment of the scale of Mesquite infestation، to be based on field work
and interviews with key contacts in Federal and State Ministries، other
stakeholders and representative land users، and level of achievement in
control [and eradication] for the project target areas .
•
Attempt to assess the overall status of infestation in other agricultural
lands [FAO LCCS may provide data for example;
•
Assess the impact of Mesquite invasion on local biodiversity ;
•
Assess the spread of Mesquite out of & into Sudan by livestock and
floodwaters .
•
The consultant will be required to travel to these Sudan regions and make
first hand assessments .
•
An annotated bibliography covering all aspects of the above.
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Consultant Qualifications
•
The consultant will necessarily be a highly competent forester [MSc and /
or PhD.]
•
He or she will have a broad knowledge of the assessment and management
of mesquite and other woodland species in the rural and urban regions of
Sudan that has been gained by practical and applied work in the field .
•
The consultant will have a proven ability to cross-cut through disciplines
so that all angles and viewpoints of the Mesquite problem can be
addressed adequately.
•
Pursue support in Remote Sensing and GIS applications.
•
Experience in conducting interviews and assessments .
•
Good background in natural resources management for agriculture &
forestlands .
•
Good knowledge of the institutions and stakeholders involved in forest
management in Sudan.
•
Experience in writing high quality reports
Reporting Requirements and Time Schedule for Deliverables:
1 .Inception Report: An inception report will be provided after two weeks of starting
the assignment showing approach، methodology and work plan (Delivered in both
hard and Electronic form)
.2 Draft Report: after TWO months from starting the assignment (6 hard copies and
3 electronic –CD ROM)
.3 Final Report، The consultant will produce a comprehensive Final Report after
ONE month of receivable of the comments on the draft report. The Final report shall
cover all parts of the TOR. The report will address the most appropriate measures for
management of mesquite in Sudan, and how this is to be integrated into the SSNRMP
and other projects. (20 hard copies and 10 CD-ROM)
The consultant will make presentations on the study and its recommendations to the
SSNRMP team, and at the Ministry of Environment, FNC, and elsewhere to be
defined.
Client Input
The project will render all possible administrative assistance to facilitate the
consultant‟s assignment.
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