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Day | Date Evaluation JICA JST
9/14 | Fri Tokyo-->
9/15 |Sat --> Khartoum
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Meeting @JICA
9/17 |Mon |AM- Interview (@SUST)
Khartoum -->Gedaref
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9/19 |(Wed |Field Survey
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9/20 |Thu Tokyo-->
Gedaref --> Khartoum
9/21 |Fri Documentation -->Khartoum Tokyo -->
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un
Scientific Seminar (Presentation of the Project activities)
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MINUTES OF MEETING
FOR THE JOINTMID-TERM REVIEW
ON JAPANESE TECHNICAL COOPERATION
FOR THE PROJECT ON IMPROVEMENT OF FOOD SECURITY IN
SEML-ARID REGIONS OF SUDAN THROUGH MANAGEMENT OF ROOT
PARASTIC WEEDS

The Japan Intemational Cooperation Agency (hereinafter referred to as “TICA™,
organized the Mid-term Review team, headed by Mr. NABEYA Shiro, from 21 stSeptember to 27
September, 2012. The purpose of the inid-term review is to assess the achievements during three
years cooperation period and to make recommendation for the Project on “Improvement of Food
Security in Semi-Arid Regions of Sudan through Management of Root Parasitic Weeds” (hereinafter
referred to as “the Project”) in the Republic of the Sudan.

The ]omt Mid-term Review Team (hereinafter refered to as “Team”), which consists
members from Japan and the Republic of the Sudan, had a series of discussions and exchanged views
on the Project, The Team monitored the activities and evaluated the achicvements. After intensive
study and analysis of the activities and achievements of the Project, the Team prepared the Joint
Mid-term Review Report (hereinafter referred to as “the Report™).

The I apahcse team and authonitiesconcemed of the Government of the Republic of the

Sudan agreed to the Report to their respective government the matters referred to in the Report

attached hereto.

Khartoum, 27" September, 2012

58 e —

Mr. Shiro NABEYA Prof. Yousif Mohamed Ahmed

Leader Dean

Mid-Term Review Teanr College of Agricultural Studies

Japan International Cooperation Agency Sudan University of Science and Technology

The Republic of the Sudan

.‘\-\____,__./L:il

Prof. Migdam E. Abdelgani

Deputy Director

The National Center for Research
Ministry of Science and Communication
The Republic of the Sudan
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The Joint Mid-term Review Report
Japanese Technical Cooperation (SATREPS)
For the project on improvement of food security in semi-arid regions of
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Chapter 1 OUTLINE OF THE REVIEW STUDY

1.1 Objectives of the Review Study

Japan International Cooperation Agency (JICA) agreed with the Government of Sudan on technical cooperation

for the Project on “Improvement of Food Security in Semi-Arid Regions of Sudan through Management of Root
Parasitic Weeds"(hereinafter referred to as “the Project”). The Project started in March 2010 for 5 years for the
purpose of improvement of research, developinent and extension (RDE) capacity of Sudan University of Science
and Technology (SUST) to manage Stiga. As 2.5 years have passed since the Project was launched, the

Mid-Tenn Review was conducted by the Joint Review Team(hereinafter referred to as “the Team") organized by

SUST and JICA/JST.

The objectives of the joint review are as follows.

- To review the conducted activities and outputs of the Project
- To analyze the progress and achievements based on the Master Plan and five evaluation criteria and prepare a

Joint BEvaluation Report

- To provide recommendations for the activities to be conducted during the remaining period of the Project

1.2 Members of the Review Team

The Team comprizes the following members:

- Japanese members:

Nane

Field

Present Position/Occupation

Mr. Shiro NABEYA

Team Leader

Senior Advisor to the Director General, Rural
Development Department, Japan International
Cooperation Agency (JICA)

Mr. Koji SUMIDA Sub leader/Control Senior Advisor to the Director General, Rural
. technologies Development Departiment, JICA
Dr. Haruhiko IBA Agricultural Associate Professor, Departinent of
Economj Agricultural Economics, Faculty of

Agriculture, KOBE University

Dr. Yoshihito
KASHIWAZAIQ

Evaluation &
Analysis

Consultant,
A&M Consultant, Inc.

Ms, Junko SUZUIKI

Coordination &

Planning

Associate Expert, Rural Development

Department, JICA

Prof. Makie KOKUBUN

SATREPS Research
planning and

Evaluation

Program Officer, Japan Science and
Technology Agency (JST)/

Professor, Crop Science, Graduate School of
Agricnltural Science, TOHOKU University

Dr, Masahiro HATSU

SATREPS Research
planning and

Evaluation

Senior Staff, Research Partnership for
Sustainable Development Division, JST
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- Sudanese members:

Name Present Position/Occupation
Prof, Yousif Mohamed Dean, College of Agricultural Studies, Sudan University of
Ahmed Science and Technology (SUST)

Prof. Migdam E. Abdelgani | Deputy Director, The National Center for Research, Ministry of

Science and Communication

1.3 Schedule of the Review Study
Day | Date Evaluation JICA JST
9/14 { Fri | Tokyo-—=>
9/15 | Sat | --> Khartoum

Meeting and Interview
@SUST, Meeting @JICA

9/17 | Mon | AM- Interview (@SUST)
Khartoum -->Gedaref

9/16 | Sun

9/18 | Tue
Field Survey

9/19 | Wed | Field Survey

Field Survey
9/20 | Tim Tokyo-->
Gedaref --> Khartoum

9/21 | Fri | Docmnentation -->Khartoum Tokyo -->

Formulation of Draft MM and
9/22 | Sat -->Khartoum

Draft Mid-term Review Report

Courtesy Call to concerning organizations {(@SUST)

9/23 | Sun - - - —
Scientific Seminar (Presentation of the Project activities)

9/24 | Mon | Khartoum -->Gedaref, Field Visit

9/25 Tue FFS, Interview, Gedaref --> Khartoum

Discussion with Midterm Review Members (Sudanese and | Field Vist, Interview by
Japanese) on draft M/M and draft Midterm Review Report | IST @SUST

Signing M/M, Q&A @SUST

9/27 | Thu | Report to JICA Office

9/26 | Wed

Khartoum -->

1.4 Methodology of Review

The Team reviewed available documents related to the Project, clarified Progress/mid-term report prepared by
Japanese experts and prepared evaluation grids which list the specific review points and the data collection
methods, The Team visited Sudan and had a series of discussions with SUST counterpart personnél, officials of
the government of Sudan, and JICA experts.

The Team jointly conducted evaluation based on the five criteria (relevance, effectiveness, efficiency, impact
and sustainability), the contents of which are stated below.

JICA usually utilizes project design matrix (so called PDM) as implementation plan of projects, which mainly
consists of narrative summary and indicators for monitoring and evaluation of the project activities. However, the
PDM was formulated only in Japanese but not in English for the Project though a narrative summary was included

2
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in the Master Plan, which was revised by reorganizing the activities into 8 subjects and the revised Master Plan
approved by the JCC held in December 2011, Therefore, the PDMe was formulated based on the revised Master
Plan and PDM version 1 in Japanese and utilized study the performance of the Project.
Achievement and Implementation process of the Project

The achievement in tenns of Inputs, activities, Outputs, and Project Purpose were assessed comparing the
actual progress of the Project and the revised Master Plan. The implementation process of the Project was also
assessed through available documents and interviews.
Evaluation Criteria
(1) Relevance: Relevance of the Project is reviewed by the validity of the Project Purpose in connection with the
Govemment development policy and the needs of the target group and/or ultimate beneficiaries.
(2)Effectiveness; Effectiveness is assessed to what extent the Project has achieved its Project Purpose, clarifying
the relationship between the Project Purpose and Outputs.
(3) Efficiency: Efficiency of the Project implemeritation is analyzed with emphasis on the relationship between
Ouiputs and Inputs in term of timing, quality and quantity. )
(4) Impact: Impact of the Project is assessed in term of positive/negative, and intended/unintended influence
caused by the Project.
{5)Sustainability: Sustainability of the Project is assessed in terms of institutional, financial and technical aspects

by examining the extent to which the achievements of the Project will be sustained after the Project is completed

( 6//_ I 7
- - - S
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Chapter 2 OUTLINE OF THE PROJECT
2.1 Background

Approximately 84 million ha of land is arable whilst 10 to 14 million ha are estimated to be pennanently
cultivated in Sudan. The country’s farming sector generally consists of the following 3 major production systems:
1. “Traditional rain-fed” (7 million ha equivalent to 50% of the total cultivated land), 2. “Mechanized rain-fed” (3
million ha equivalent to 35%) and 3. “Irigated” (1.95 million ha equivalent to 15%). Sorghum and millet are the
major subsistence crops. Cotton, wheat and Arabian rubber are mainly export-oriented while sesame and
groundnut are destined for both family consumption and cash. Those najor crops cover 7.3 million ha (more than
50% of total cultivated land),out of which sorghum and millet, the staple food for the Sudanese populace, are
planted in over 5.5 million ha (40% of the total and 80% of “traditional rain-fed” farming land). However, their
production is dependent on the erratic rainfall of semi-arid climate and largely fluctuates by year,

Striga is a root parasitic weed that overgrows in the semi-arid regions of Sub-Saharan Africa. It parasitizes
important food crops such as sorghum, millet, maize and rice, and losses are notably significant to small-scale
farmers, in other words, the rural poor. They must continue cereal production in the very same tiny plots over

" years with less or no input. This situation is believed to trigger the outbreak of Striga, which results in a partial or
even total production failure, and to create a vicious cyele in which the poor becomne the poorer. Striga is
obviously the biggest biological factor, not only in Sudan but in other African countries, which undermines
national food security and worsens poverty. .

Sudan University of Science and Technology (SUST) and Kobe University of Japan have been conducting a
series of joint research projects on Sriga since 1994, Their outputs made a great contribution to discovering its
biological characteristics and its control/mitigation measures. Also, a set of research technologies and techniques,
necessarily apphied to its research processes, has been transferred to the researchers of SUST. However, the most
part of biclogical characteristios of Striga is yet to be unveiled, and any effective measure to control the parasite
has not established to date. Under this background, a new joint research project started fromn March 2011 as a

technical cooperation project of “Science and Technology Research Partnership for Sustainable Development”

(SATREPS).

2.2 Summary of the Project
Please refer to the narrative summary in PDMe (Annex 1).
Overall Goal
Extension of new Striga control ineasures progresses.
Project purpose
Research, development and extension (RDE) capacity of Sudan University of Science and Technology (SUST)
to manage Striga is improved.
Oufputs
1. Innovative technologies to control Striga are developed.
2. Farmers’ practice to manage Sfriga is ameliorated.
Acivities
Under Outpui 1
Subject 1: Development of novel germination stimulants
Subject 2: Search for microorganisins with potential to manage Striga
Subject 3: Searching for selective metabolic inhibitors for Striga

Subject 4: Analysis of translocation mechanisms of host materials to Striga
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Subject 5: Evaluation of susceptibility of rice and sorghum to Striga and adaptability to ecosystems
Subject 6: Selection of Striga-resistant/tolerant crops and establishment of crop rotation system
Under Output 2
Subject 7: Field research on acceptability of new technologies and local producers/ consumness’ preference
Subject 8: Implementation of farmers’ field school (FES) for sharing the Striga control measures
Project Duration
2010/03/01~2015/02/28 (5years)
Responsible organization
Japanese side: KOBE University
Sudanese side: Sudan University of Science and chhnology (SUST)
Project sites
Khartourn (Campus, experimentation farm and other facilities of SUST outside caimpus)

Farming communities for field research and experimentation in Gedaref
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Chapter 3 ACHIEVEMENT AND IMPLEMENTATION PROCESS

3.1 Inputs
3.1.1 Japanese side
(1) Dispatch of researchers/experts

Two long-term experts (Coordinator) and a fotal of 36 short-term researchers/experts were dispatched to the
project site in the following fields: 1) Bio-organic Chemistry, 2) Crop Physiology, 3) Plant Physiology, 4)
Cultural Anthropelogy, 5) Pesticide Science, etc. The man/month (MM) amounts to 31 for the long-tenn expett as
of August 2012 and 35.17 for the short-term experts as of June 2012. For details, see Annex 2.

(2) Training in Japan

By the time of the Mid-term Review, a total of 3 C/Ps participated in the group-training course “Integrated Pest
Management” in Japan for 3 months in 2010, 2011 and 2012 respectively.In addition, 9 C/Ps attended to
“S ATREPS-JSPS AA Science Platform Program joint seminar on Striga spp., the food security scourge in Afiica”

and 4 invited for the purpose of training, data collection and discussion on researches.For details, see Annex 3.

(3} Provision of equipment

Equipments such as osmometer, photosynthesis yield analyzer, laminar flow benches, autoclave, low
temperature incubator, refrigerated micro - centrifuge, leaf chambers, leaf area meter, photosynthesis and
transpiration meter, spectrophotometer, rotary evaporator, gas chromatography, illuminated incubator, high
performance liquid chromatography (HPLC), thermalcycler, pressure chamber, gel documentation system, ultra
low temperature freezer,porometer, mixer mills, photosynthesis system and generator have been provided for
Striga Laboratory, SUST, three 4WD vehicles for the project office, weather observation system, soil moisture
meter and Wagner pots for the experiment farm, SUST and motorbikes and tractor for the FFS and demonstration
fapms in Gedaref, The total cost for the procurement of all the equipment is USD 903thousand {approximately
JPY 72.3 million). For details, see Annex 4.

(4) Local cost allocated by the Japanese side
The local cost allocated by JICA for the implementation of the project activities is USD 317,762
(approximately JPY 25.4 million) as of August 2012. The JFY-based anuval costs are as follows.

JFY (Apr-Mar) 2009 2010 2011 2012 Total
(Apr-Aug)

Local cost (SDG) 10,467 292,530 411,843 79,567 794,416

Local cost (USD) 4,187 117,012 164,737 31,826 317,762

JFY: Japanese fiscal year, SDG: Sudanese pound, USD: US dollar {rate: USD 1 = 5DG 2.5).

3.1.2 Sudanese side
(1) Assignment of Sudanese counterparts
Currently, 13 counterparts are assigned in SUST and other related institutions in Khartoum (see Annex 5},

of which five researchers are Project Members and the rest are Project Advisors. For FFS activities in
Gedaref, 4 local officers are assigned to Local Committee members, 6 extension workers to facilitators and 3

ARC technicians to data collection officers. The FFS encompasses other local officers, extension workers
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and ARC staff statewide, and therefore, the number of substantial counterparts in Gedaref is considerably

large.

(2) Project operational cost allocated by the Sudanese side

A budget for the Striga Laboratory called “local component” was granted by the Ministry of Finance and has
been exccuted a total of 1,120,085 SDG. In 2011 SDG 200,000 was actually released out of the stated SDG
300,000 due to the current economic crisis. Nevertheless, all the stated budget of SDG 377,000 has already been
released this year {2012). In addition, the lighting and heating expenses, and personnel costs are covered by

the Sudanese side.

(3) Provision for facilities
One roown was prepared for the JICA experts by SUST and a laboratory, experimentation farm for the Striga

researches and demonstration fanns for extension purposes. Additionally, a new building is under construction for

office space and inolecular laboratory.

3.2 Achievement of the Project

3.2.1 Achievements of the Outputs
The levels of achievements for the Output Indicators are shown in the following table although those numerical

degrees are not objectively evaluated but informally assessed by the Project.

Output Project Activity Indicator Number (Level)
Number {Research Subject) 0 Levell | Level2 Level3
Lo . ‘ Pot experiment: 20%
1. Germination stimulants 60% 80%
Supply method: 40%
2. Microorganising 80% 60% 20%
1. Striga | 3. Metabolic inhibitors - 60% 80% 20%
Research | 4. Translocation mechanisms 60% 40% 30%
5, Susceptibility and adaptability of
cptibility and adaptability 80% | 40% 20%
crops
6. Striga-resistant cropsé& cro
& b ropsee erop 60% | 20% 20%
rotafion system
2. Field 100 %
Research | 7. Field research 50% 30% 10%
& FIFS 8. Iimplementation of FFS 80% 60% 60%

The indicators were set as Levels 1 to 3 for each Activity (subject) to assess the level to which the Activity
progressed, however, the levels usually overlap as Level 2 does not start after the completion of Level 1.
Therefore, they were expressed as percentages (degrees) rather than the nuinber of the levels for each subject. As
seen in the table, the degrees of achievement for Levels 1 and 2 are higher than those for Level 3 and considered

to be satisfactory levels at the time of the Mid-term Review Study. The actual outcomes of the Project for each

" Indicator are explained as follows.



Output 1: Innovative technologies to control Strign are developed.

(1) Subject 1.Development of novel germination stimulants
Indicator 1-1: Chemical stability of germination stimulants is iinproved by alternation of chemical structire,
{60%)

Strigolactones, germination stimulanis, consist of ABC-rings part and D-ring part. A certain progress have been

achieved in simplification of ABC-rings using knowledge on structure-activity refationship.

Indicator 1-2: Stimulant activity is elevated by further chemical modification. {(80%)

The project has been working on structural determination of stgolactones and defined the structure of alectrol
that has been undefined for last 20 years. The world’s first overall synthesis of sorgomol was achieved. In

addition, the revisions of putative structures of orobanchol and solanacel were conducted.

Indicator 1-3: Efficacy of the target stimulants is demonstrated in experimentation farms. (Pot experiment: 20%,

Supply method: 40%)

Among the stimulants developed in the project, a proprietary carbamate compound was selected as a candidate

for novel germination stimulants, Effectiveness of the compound in soil was confinned in several pot experiments.

According to the results, the compound was formulated for further pot experiments.

(2) Subject 2. Search for microorganisms with potential to control Striga

| Indicator2-1: Microorganisms with potential to inhibit or promote Striga gennination are searched. (80%)

Six strains of Fusarium have been isolated from a withered Striga plant. Evaluation of their effects on Striga

germination is in progtess. So far, three strains out of the six have been checked.

Indicator 2-2: Effective microorganisms are found. (60%)
One of the three strains inhibited Striga gennination by more than 70%. The culture media sterilized by

filtration had much less inhibiting effect on Striga gennination. In addition, it was confirmed that utilization of
arbuscular nycomrhizal (AM) fungi, nitropen fertilizer and herbicides teduced Striga infection on hosts.

Furthermore, it was discovered that tryptophan inhibited haustorium forination of Striga but did not affect its

germination,

Indicator 2-3; Effectiveness of the microorganisms is demonstrated at fanm level. (20%)
In an on-going pot experiment, the effects of the strain mentioned earlier on growth of sorghuin and Striga are

under investigation by adding the strain cultured on roughly ground maize grains into pots,

{3) Subject 3. Search for selective metabolic inhibitors for Striga
l Indicator 3-1: The specific metabolic profile is revealed. (60%) J

Based on metabolic analysis, trisaccharide (gentianose was a candidate at the beginning of research) and

allantoin were identified as specific carbon and nitrogen source, respectively, during genmination of parasitic

weeds,



Indicator 3-2:The specified metabolism is proved to be necessary for Striga survival. (80%)

Inhibition of metabolisms of the trisaccharide and allantoin prevented parasitic weeds from germination. All
parasitic weeds analyzed so far, two Striga and two Orobanche species, contained the trisaccharide in dry seeds.
In addition, the glucosidase-like protein presumed to concern metabolism of the trisacchatide was purified and
gene for the protein was cloned. The gene was proved to express in the germinated seeds of one Striga and one

Orobanche species, based on database search,

Indicator 3-3:A chemical to inhibit the metabolism is found. (20%) J

Nojirimycin inhibited metabolism of the trisaccharide, a specific carbon source of geminated secds of parasitic

weeds, and inhibited germination of the weeds,

(4) Subject 4. Analysis of translocation mechanisms of host materials to Striga

I Indicator 4-1: The water relations characteristics of Striga are illuminated. (60%)

Differences in stomata response to water stress between Sfriga and host would canse translocation of solutes
and water from the host to the parasite. In a pot experiment, efficiency of photosystem in light energy utilization
was higher in Striga than in sorghum. Respiration rate was higher in Striga than in sorghum and soil water stress
did not affect the rate in both Strige and sorghum. These results indicated the increasing reliance on host carbon
by Striga under dry condition, Soil water stress decreased leaf relative water content more in Sfriga than in
sorghum, however stomatal aperture, stomatal conductance and transpiration rate of Striga was less affected by
water stress than that of sorghum. Abscisic acid concentration in leaves was about 8 times higher in Striga than in

sorghum under both wet and dry conditions.

Indicator 4-2: Water management conditions to inhibit Striga growth are adjusted. {40%)

As a preliminary examination, the soil water conditions were altered during the 3-week conditioning period of
pots with Striga seeds, and then, sorghum sowed in the pots, After a month, 16 individuals of Striga/pot appeared
in the pot dried to the level showing slightly cracked soil surface during the conditioning. On the other hand,
Striga appeared late and it was only one individual/pot when the soil was kept wet.These findings suggest that the
damage by Striga could be controlled through management of soil water conditions at the beginning of the growth

period,

Indicator 4-3; Culture conditions to inhibit Striga growth are developed for the respective crops. (30%) J

Not only soil drying, poor soil fertility contributes to deterioration of Striga damage as well. Effects of different
amounts of nitrogen and phosphate fertilizer on sorghum growth have been under investigation in the field with
and without Striga. In addition, evaluation of several crop management conditions for sorghum cultivation is

ongoing in the demonsiration farms in Gedaref.

(5) Subject 5. Evaluation of susceptibility of rice and sorghum to Striga and adaptability to ecosystems

l Indicator 5-1: Resistance of rice and sorghum against Striga is evaluated by analyzing genetic resources. (80%) I

Among 18 NERICA lines and their parental varieties, percentage of Striga parasitism ranged widely from less
than 3% to more than 60% in an observation using rhizotron method. As a result of further evaluation of Striga
resistance using Japanese upland rice varieties and four high-yielding varicties recommended in Sudan, one

interesting resistant varicty was found, on which 66.7% of Striga died after establishment of parasitism.



Indicator 5-2:S#riga-resistant breeds are selected. (40%)

A rice variety showing high Striga resistance in the rhizotron method demonstrated high resistance in a pot

experiment as well, Sriga plants parasitizing the rice variety died after their emergence from soil surface. This
finding comresponded to high death rate of Siriga parasitising the variety in rhizotron. Bvaluation of Striga
resistance of rice varieties under field conditions became possible because of the establishment of an experimental

field for Striga inoculation in SUST.

Indicator 5-3: The Striga-resistant breeds with adaptability to the local envirommnent are developed. (20%) J

Appropriate sowing date, amount of fertilizer and irrigation frequency for rice cultivation was confimed in the
Striga-free fields of SUST. Accordingly, the cultivation standards for evaluation of environmenial adaptability of

Siriga-resistant vice varieties were established.

(6) Subject 6. Selection of Striga-resistant/tolerant crops and establishment of crop rotation system
rIndicator 6-1:Striga-resistance of the candidate crops is evaluated in vitro. (60%) J

Under sorghun-sesame mix cropping systemns in rhizotrons and pots, a sesame variety inhibited the

establishment of Striga parasitism that perminated in response to germination stimulants exuded by sorghum

roots,

Indicator 6-2:Striga-resistance of the candidate crops is evaluated at experimental farms. (20%)

The evaluation of Striga resistance was conducted using imported Striga resistant maize varieties in an
experimental field in SUST. In order to judge effectiveness of sorghum-sesaine crop rotation system, effects of
root exudates from sorghum and sesame, dried sesame plants, and residual parts of sorghum after grain harvest on

seed germination and haustorium formation of Strige are under investigation using sandwich method.

Indicator 6-3: A crop rotation system with a combination of the selected crops is developed. (20%) j

Information on farmer’s interest in crop rotation system, disadvantage of the current cropping system and

preference on crop varieties has been under accumulation through interviews and questionnaires with farmers in

Gedaref,

Output 2: Fammers’ practice to manage Striga is ameliorated.

Tudicator Traditional knowledge on Striga manageinent is systematically assembled. (100%)
Manual weeding, spraying salt water, deep ploughing, fallowing, local practice of “Sarwala” and others were

confirned as traditional Striga control practices in Gedaref, rain-fed agricultural area in Sudan and facing damage

from Striga.

(1) Subject 7. Field research on acceptability of new technologies and local producers/ consumers’ preference

Indicator 7-1: Producers’ economical and techmical capacity for the Siriga control technologies developed by the

Project is demonstrated. (50%)
The reasons for selection of the sorghum varieties cutrently cultivated were efucidated through interviews with

farmers, administrative workers and agriculture extension workers in Gedaref. In addition, an administration base

was established so that farmers can utilize the FFS and demonsiration farms for leaming and assessing new

technology.
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Indicator 7-2; Economical and other characteristics of the sorghum and rice breeds favored by consumers are

identified. (30%)

Intentionality of producers was studied through interviews with the fanmers working on small-scale mechanized

rain-fed agriculture. The study revealed that over 20 sorghum varieties were grown in Gedaref and also confirmed
that the farmers selected those varieties in view of natural, economical and social factors such as rainfall, market

price and value as animal feed.

[ Indicator 7-3: The beneficial information included in the study results is provided in Arabic. (10%) J

It has already been siarted.

(2) Subject 8. hnplemnentation of farmers’ field school (FFS) for sharing Striga control measures

[ Indicator 8-1; The administration and management systems of FFS are strengthened. (80%)

The necessary equipments were introduced and the adininistration and management systems were established.
In addition, trainings of trainers were implemented out for the staff of the Department of Extension & Technelogy
Transfer, the Ministry of Agriculture of Gedaref, who was appointed as facilitator for FFS.Six extension workers
and 3 ARC technicians participated in the 4-day course, which included the following topics: 1. The methodology
of farmer filed schools and their role in technology transfer, 2. Land preparation, 3. Crop management (sorghum),

4. Weed management, 5. Water harvesting techniques, and 6.Data collection on farm.

Indicator 8-2: The curriculums of FFS are formulated and teaching materials prepared. (60%)

Interviews were carried out with farmers, administrative workers and agriculture extension workers in Gedaref.
Based on the interview results curriculums were formulated by combining several different treatments according
to the climatic differences befween the zones and approved by the Local Cominittee. Teaching materials have

been under preparation. The following table shows the curriculum of Kajara FES in 2011,

Week & Date (D/M) Topic - No. of farmers
1* week 20/7 Objectives of the project 25
2™ week 27/7 Crop management {technologies) 17
3™ week 2/8 The treatments 18
4™ week 12/8 Water harvesting (practical) 18
5™ week 21/8 Fertilization (practical) 20
6" week 26/8 Herbicide application (practical) 24
7" week 7/9 Pest and diseases (practical) 15
8" week 15/9 | Treatments observation 14
9" week 22/9 Differences between treatiments 15

Indicator 8-3: Extension activities are carried out. (60%)

The FFS were held in 6 villages in 2011 (Tirfa, Umsenaibra, Kajara, Gannan, Tawarird and Allam), which were
narrowed down to 3 (Tirfa, Kajara and Allam} in 2012 due to budgetary constraint (see Annex 6 for the location).
Each site has 25 members and a slightly different technical package based on-the difference in annual rainfall. The

package consists of treatments such as land preparation, water harvesting, sowing date,sorghum varieties,
fertilization and herbicide application. The activities were carried out on every Friday during the sorghum
cultivation period (July-October).
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3.2.2 Achievements of the Project Purpose

Project Purpose:Research, development and extension (RDE) capacity of Sudan University of Science and

Technology (SUST) to manage Striga is improved,

The Project has produced a variety of outcomes in terms of RDEas explained above, and therefore, the Project

Pumpose is expected to achieve by condueting the scheduled activities towards the end of the Project. Even so, the
current budgetary situation is not optimistic at all and the research outcomes from the Sudanese side have not
been promising. Accordingly, further commitment to the project activities is anticipated from the both sides.

The progress based on the indicators is described as follows,

Indicator 1A permanent team ofStriga vesearches is founded in SUST, J
The Striga researchers of SUST were categorized into two groups: 1. Project Member {directly involved in the
" project activities), 2. Project Advisor (indirectly support the activities). The Project will provide opportunities for

collaborative researches and trainings to the Project Members in order to build their capacities and motivations.

Indicator Z)A mid-term budgetary plan for Striga researches is formulated in SUST, J
A budget for the Striga Laboratory called “local component” was grantéd by the MFNE and has been executed

a total of 1,120,085 SDG as explained earlier.The local component has been utilized for expansion of the

laboratory, construction of a new wing for office space and molecular laboratory as well as implementation of the

FES.

Indicator 3)The researchers of SUST enable to present research outcomes continuously at international forums

inclnding international workshop and conferences, and research papers in international journals.

In relation to the research results, 18 research papers have been published in international joumals, 13 oral
presentations made at international conferences and 6 posters presented at international congresses since the
beginning of the Project (see Annex7), However, most of them were produced from a part of the researchers, and
accordingly, an appropriate mechanism to present research outcomes is expected to establish in SUST supported

by the Japanese side.

3.3 Implementation Process

3.3.1 Research work
The researchers were categorized into two groups: 1. Project Member (directly involved in the project

activities), 2. Project Advisor (indirectly support the activities). The Project will provide opporfunities for
collaborative researches and trainings to the Project Members in order to build their capacities and motivations.

A collaborative research sjrstem by Japanese and ARC Gedaref researchers was established for smooth
operation of cultivation researches at the demonstration farms in Gedaref where no Japanese is posting. Through
the system all the scheduled study items were investigated, which projected that the data on culture experiments

can be accumulated,

3.3.2 Communication and management

Comnwnication within the Project is excellent as the researchers frequently exchange opinions especially
between the heads of the both sides. For example, the Project has been holding Bxcel courses and seminars on
research paper as a venue for academic exchange between Japanese and Sudanese researchers, which are

functioning for promotion of mutnal understanding.The concem and interest of the C/Ps have become defined
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through various opportunities such as the trials of planning suggestion system, which led to the grouping of
Sudanese researchers (Project Members and Project Advisors) at the 1st meeting of JCC,
In addition, JCC is monitoring the project activities and also functioning as decision-making institution on

project management for such as amendment of the Master Plan.




Chapter 4 REVIEWS BY FIVE CRITERIA
The question-wise evaluation results were summarized in a Table (Annex 8).

4.1 Relevance
(1) Needs of beneficiaries and consistency with policies of the Government of Sudan

Striga damages agriculture production all over Sudan and the annual loss by Striga damage is estimated
300,000 t in the State of Gedaref alone. Farmers are appealing for strengthening Striga control, and therefore,
relevance of the Project appears high in terms of the farmers' needs, In addition, the Project Purpose is consistent
with the needs of the target group as the target group is Striga researchers of SUST.

The Project is considered to be refevant with the policies of the related ministries. The Ministry of Higher
Education and Scientific Research to which SUST belongs to recognize that Shriga is a major serious issue
inhibiting agriculture production.In addition, the Development Plan of the Ministry of Agriculture and lirigation
(MAI) focuses on food security especially secure production of sorghum and millet, the staple diet in Sudan.
Accordingly, Striga control is a critical issue for the achievement of the plan, and thus, MAI anticipates the

Project to produce fruitfnl outputs.

(2) Consistency with assistance policy of Japan

One of the major fields of the assistance policy of the Government of Japan for Sudan 2011 was suppoit for
food security through capacity building of the MAlon policy making and implementation, and improvement of
agriculture productivity. Accordingly support for Striga control in Sudan is relevant with the assistance policy of

Japan.

(3) Ascendancy of Japanese aid
The plant science team of the Project consists of experts in natural resource chemistry, organic composition

chemistry, plant physiology and crop phySiology. Accordingly, the team of 10 researchers can afford to integrate
prominent researches on analysis of gennination stimulants and interaction with host plants, holding rich genetic

resources personal relationships.

4.2 Effectiveness
Apart of the indicators for the Project Purpose has not been achicved yet but will be accomplished by the end of

the Project (the details were discussed in the previous chapter). For Project Purpose Indicator 3) it is supposed to
take a long time to reflect the Survey results into practice, nonetheless, the logic of the PDM appears to be
appropriate.

Furthermore, Qutput 1 is on development of innovative technologies to control Striga and Qutput 2 focuses on
the activities for farmers’ practice to manage Striga. The capacity of SUST will be developed by achieving the
Outputs 1 and 2, which bears adequate implementation of RDE on Striga control. Therefore, the logic that the
Project Purpose can result from the Outputs appeared to be appropriate.

The important assumptions for the Outputs are still maintained, however, one of the Project Members moved to
Saudi Arabialately, This kind of "Brain Drain" may happen again from now on as the economic sifuation in Sudan

has been worsen, which is most likely to affect research works and the project activities.



4.3 Efficiency

Activities for Indicator 3-2, 6-1 and 6-2 started slightly later than the original plan, however, the other activities
have been being carried out as planned despite the delay of JICA commitment to the Project. All the activities in
the PDM will be camried out and the Project Purpose is expected to achieve by the end of the Project.

The basics of molecular biological technologies were transferred to Sudanese researchers through trainings in
Japan and the C/Ps became interested in physioecological response between host plants and Striga as specific
equipment was supplied Transfer of techniques on sterile operation enabled production of independent individual,
which has already been utilized for experiments. Furthermore, rhizotron technique was established and research
approach on S#iga interaction has changed completely in Sudan by improvement of the laboratory. Experiments
based on Sudanese researchers' ideas ufilizing the transferred experimental systein have already been initiated and
high-quality research themes worth intemational collaboration have been being born.

On the other hand, soine uneasy conditions were also observed at SUST: 1.A part of the equipment hasn’t been
utilized efficiently (see Annex 4 for their utilization), 2. There’re only four Project Members covering the 5
subjects out of the 8 project activities. 3. Most of the running costs of the Striga Laboratory have been covered by
the Project, 4. The stays of the experts in Sudan have been rather short {mostly one week) and the Sudanese

researchers are hoping for their longer stay like 2 wecks at least,

4.4 Impact
4.4.1 Prospects for achieving the Overall Goal

Overall Goal:Extension of new Siriga control measures progresses,
Improvement of hardware (research envirommnent) such as renovation of laboratory and installment of
equipment has already been completed aiming at achievement of the Project Purpose. Subsequently, the Project

focuses on uplift of research mind for active utilization of equipment, and smooth comumunication and information

sharing in order to strengthen sharing of knowledge and training of researchers.
The Project established administration and management system in collaboration with farmers in Gedaref,
MAIland the ARC branch as a step of relationship building and information gathering. The next step will be

promotion of farmers' participation in the FFS and demonstration farms.

Indicator:Specific suggestions and action plan on practical use of innovative technologies developed for Striga

control are proposed to the Governinent of Sudan and farming villages.

The Project still needs a certain amount of time to develop innovative technologies to combat Striga and utilize

them in practice. Hence, it’s still too early to discuss the prospects for achievement of the Overall Goal,

4.4,2 Other technical Impact

The structure of alectrol was demonstrated and finally defined by the Project, which finalized the long-term
controversy over its structure. Motveover, the Project succeeded to bear a new finding on inhibition of Siriga
germination, which is expected to lead to development of a new control measure by germination inhibitor, and
accordingly, a patent is under application and further findings being gathered. Besides, several high-impact
researches on biosynthesis and metabolisin of strigolactones are also on going and the level of the project
researches has been proved to reach the intemationally high standards within 2 years of its commencement.

In addition, some of the graduate students could improve technical skills and develop their attitude as

researcher trough the project activities, which resulted in research papers and academic degrees.
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4.4.3 Expected Impact
It seems too early for any impact to appear through the project activities, however, the following positive

impacts are anticipated.

i) The technical skills and knowledge of the graduate students are improved, which may result in an increase of
the number of Stiga researchers.

if) The techniques and knowledge transferred from the Japanese side may be shared with the researchers working
in other institutes as they forms “Striga Group” which regularly holds meetings for information exchange,
involving SUST, NCR, Omduriman Islamic University, Shendi University and Kordofan University.

iif} The Striga control treatments (techniques) have been transferred to the farmers through FFS and shared with
the other farmers within the respective villages. Subsequently, the techniques can be extended to the

neighboring villages in other parts of Gedaref.

4.5 Sustainability
(1 Po}itical-aspect

As mentioned earlier, the MFNE granted local component for the Project and executed over a million SDG as
of 2012 despite the current economic crisis and the MIIESR is very likely to approve the Striga Laboratry of the
SUST as Center of Excellence, In addition, the food security is the most important subject in the Development
Plan of the MAI and suffering from Striga every year. As a result, the research on Siriga control appears to be

well secured by Sudanese policies.

(2} Institutional aspect

At the first stage of the Project fairly large dispersion in eagerness for research among researchers was
observed, therefore, the JCC decided to categorize them into two groups, Project Advisors and Project Members
so that the ones with high eagerness (Project Members) can more positively involve in the project activities. As a
result, heavy reliance on the head of the researchers has gradually been eased and afterwards the Project is going
to develop international collaborative researches with the Project Meinbers as core players.

In Gedaref the management system was established by the Project in order to administer the FFS and
demonstration farms as a place for practice. The I.ocal Management Committee was organized with 4 members (2
from the Ministry of Agriculture, Gedaref and 2 from ARC field station), under which 6 facilitators from the
Ministry are assigned for administration of the FFS. Moreover, 4 staff of ARC field station was also assigned for
cultivation data collection to compare the new technologies with traditional methods. Prior to the coimmencement
of FFS and demonstration farms, the facilitators and data collectors were trained throngh workshops for extension

workers and data collection courses. Consequently, the FFS and demonstration farms started to function properly.

(3) Financial aspect

The SUST successfully secured a budget called local component from the Ministry of Finance and National
Economy. In order to maintain and develop the research environment improved by the Project, the Sudanese side
has been irying to work on the Ministry of Higher Education and Scientific Research to adnit the Striga
Laboratory as Center of Excellency (COE)and the process is in the last stage of approval. A coltaborative
document on Striga control was also formulated and sent to African Development Bank appealing the importance
and urgent nature of research on Striga.

Nevertheless, there are still some unstable extemal factors such as price soaring and reorganization of the

ministries.
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(4} Technical aspect
The researchers of the SUST have improved their technical skills to operate experiments on Striga and initiated

research projects in the respective fields in collaboration with Japanese researchers. However, the outcomes
(papers and presentations) from the research works by the Sudanese researchers are still limited. It is necessary {o

increase their performances in order to achieve the Project Purpose in terms of the Indicator 3) probably by
introducing a kind of mechanism to monitor their progress on research.

Some equipment is frequently utilized while some is not. The Project should try to motivate the C/Ps for more
utifization through collaborative experiments so that they can recognize its wsefulness. In addition, it is urgent for
the Projéct to decide how to deal with troubles of equipment so that it can readily be utilized after the completion
of the Project. The troubles will usually increase in number as the frequency of use rises, and accordingly, a

countermeasure for equipment troubles is the very important and imminent issue in order to maintain research

activities.



Chapter 5 RESULTS OF REVIEW

5.1 Conclusions
The Team made the following conclusions:
{1) The Master Plan of the Project

The objectively verifiable indicators to monitor the progress were not shared among the personnel concerned

with the Project as PDM was not available for the implementation of the Project.

(2)A part of the equipment provided through the Project Hasn’t been utilized effectively and some appeared to

need proper maintenance.

(3) The Project has already produced a number of significant outcomes as research papers and presentations at
international conferences, however, most of them seems to be born from a part of the researchers and any
outcome from the research works in SUST haven'’t been presented internationally. That might result from

insufficient ability of the C/Ps to conduct research at a certain level.

(4) An administrative system for the FFS was established in Gedaref and has successfully practiced it in 2011 as

well as 2012. The FFS is expected to function as one of the means to exfend the project outcomes on Stiga

control to the farmers.

5.2. Recommendations

(1) Revision of Master Plan
Amendment on the project activities was discussed and agreed at JCC in December 2011 in accordance with

the Master Plan, Annex 1 of Record of Discussion singed on 10™ Nov.2009. The PDMe (Annex 1) including the
revised narrative summary and objectively verifiable indicators were used for this Mid-term Review Study and the
team suggests that the JCC approve it as PDM version 2 at the next meeting so that the Project can utilize it as the
basic plan for the project activities and monitoring their progress. The revised parts in the Master Plan (PDM

version 1) were summarized in Annex 9,

(2) Utilization and maintenance of equipment for research
A numnber of research equipment was provided by JICA and Sudanese researchers were given trainings on its

proper ufilization, maintenance and management. Nevertheless, some of the equipment has not been utilized
effectively somehow probably due to its complicated operational procedures and sophisticated
machinery. Therefore, the Team recommends that the Project provide further opportunities of trainings to the C/Ps
s0 as to facilitate its utilization.

In terms of maintenance, it is advised that the Sudanese side, especially SUST, to secure funds and establish a

mechanisim for maintenance and service of the equipment in order to keep research activities even after the

completion of the Project.

(3) Capacity Development for Output |

The progress of the Project was positively acknowledged, however, it is considered indispensable for the
Project to encourage the Sudanese researchers to put the research results into shape such as scientific papers in
order to ensure the sustainable progress towards the Project Purpose, The Japanese experts, usually heavily
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engaged in their respective domestic duties, are also expected to provide proper instruction or guidance on

research activities before and after their trip employing electronic communication tools to further develop the

capacity of the Sudanese researchers.

(4) Enhancement of sinooth implementation of activities for Output 2
The Local Committee for FFS was established in Gedaref in April 2011 and has been implementing activities

hased on the formulated curriculums, which was summarized in the report of 2011, Subsequently, the Project is
now expected to monitor the activities and share the conditions among the personnel conceimed. Such a

monitoring mechanism is believed to facilitate its smooth implementation and securing budget. Japanese expert(s)

may help to promote the activities on Subject 7 as well as Subject 8.
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Annex 1

Project Title: Improvement of food security in semi-arid regions of Sudan through management of root parasitic weeds (5 years from 1st March 2010 to 28th February 2015)
Target Area: Khartoum (Campus, experimentation farm and other facilities of SUST outside campus), Farming communities for field research and experimentation
Target Group: Direct Beneficiaries: Sudanese Siriga researchers in SUST and other institutions, Indirect Beneficiaries: Farmers in Sudan and other countries

I_’rep egl on Sth Aupust 201

Overall Goal

i)

» Specific suggestions and action plan on practical use of innovative technologies developed for -Specific
Extension of new Striga control measures Striga control are proposed to the Government of Sudan and farming villages suggestions, Action
Progresses. ' plan, Seminars, etc.
Proiect Purpase 1) A permanent team of Striga researches is founded in SUST. * SUST Documents -Cooperation
Research, development and extension 2) A mid-term budgetary plan for Striga researches is formulated in SUST. on foundation of a between
{RDE) capacity of Sudan University of 3) The researchers of SUST enable to present research ontcomes continuously at international | permanent team for | SUST,
Science and Technology (SUST) to manage forums including international workshop and conferences, and research papers in international | Striga researches govermnmental
Striga is improved. journals. * SUST documents institutions
on Budget and farming
* Proceedings of villages is
Meetings maintained
* Publisbed scientific
papers
Output Cutput 1. Development of innovative technologies for Striga control »Proceedings of - The research
1. Innovative technologies to control Striga | Subject 1: Development of novel germination stimulants Meetings members of
are developed. 1-1 Chemical stability of germination stimulants is improved by alternation of chemical structure. | *Published scientific SUST do not
1-2 Stimulant activity is elevated by further chemical modification. papers often change.
2. Farmers® practice to manage Striga is 1-3 Efficacy of the target stimulants is demonstrated in experimentation fatms. -Bulleting
ameliorated. Subject 2: Search for microorganisms with potential to control Striga -Handouts
2-1 Microorganisms with potential to inhibit or promote Striga germination are scarched. *Syllabuses of joint
2-2 Effective microorganisms are found. seminars

2-3 Effectiveness of the microorganisms is demonstrated at farm level.

Subject 3: Search for selective metabolic inhibitors for Striga

3-1 The specific metabolic profile is revealed.

3-2 The specified metabolism is proved to be necessary for Striga survival,

3-3 A chemical to inhibit the metabolism is found.

Subject 4: Analysis of translocation mechanisms of host materials to Striga

4-1 The waler relations characteristics of Striga are illuminated.

4-2 Water management conditions to inhibit Striga growth are adjusted.

4-3 Culture conditions to inhibit Striga growth are developed for the respective crops.

Subject 5: Evaluation of susceptibility of rice and sorghum te Striga and adaptability te
ecpsystems

5-1 Resistanice of rice and sorghom against Striga is evaluated by analyzing genetic resources.

5-2 Siriga-resistant breeds are selected.

5-3 The Striga-resistant breeds with adaptability to the local environment are developed.
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Annex 1
Subject 6: Selection of Striga-resistant/tolerant crops and establishment of erop rotation
system
6-1 Striga-resistance of the candidate crops is evaluated in vifro.
6-2 Striga-resistance of the candidate crops is evaluated at experimental farms.
6-3 A crop rotation system with a combination of the selected crops is developed.
Qutput 2, Amelioration of farmers’ practice to manage Striga
Traditional knowledge on Striga management is systematically compiled.
Subject 7: Field research on acceptability of new technologies and Iocal producers/
consumers’ preference
7-1 Producers’ economical and techniesl capacity for the Striga control technologies developed
by the Project is demonstrated.
7-2 Economical and other characteristics of the sorghum and rice breeds favored by consumers
are identified.
7-3 The beneficial information included in the study results is provided in Arabic.
Subject 8: Implementation of FFS for sharing Striga control measures
8-1 The administration and management systems of FFS are strengthened.
8-2 The curriculums of FFS are formulated and teaching materials prepared.
8-3 Extension activities are carried out.
Activities - The security
Under Quntput 1 Japanese side Sudanese side in the study
Subject 1: Development of novel arcas does not
germination stimulants perts Counterpart personnel dctcrio_rale.
Subject ?,: Bearch for mic?oorganisms with [-1;‘;01:1)1 g-tgrm expert: 1 Project Coordinator [_1 Le.adg Pe ! - The prices do
potentiai to manage Striga . - Short-term expert: 9 Researchers *13 Researchers not soar.
Subject 3: Searching for selective
metabolic inhibitors for Striga [Materials and Equipment] [Materials and Equipment] Pre-conditions
Subject 4: Analysis of translocation -Materials and equipment necessary for research - A part of materials and equipment necessary for research | -The security
mechanisms of h.ost materials t_o ..Sjm,ga - One 4WD vehicle of Sudan is
Subject 5: Evaluation of susceptibility of [Facilities] stable.
rice and sorghum to Striga and «Project Office
adaptability to ecosystems «Laboratories
Subject 6: Selection of *Experiment farm plots
Striga-resistant/tolerant crops and

establishment of crop rotation system

Under CQuiput 2

Subject 7: Field research on acceptability of
new techmologies and local producers/
consumers’ preference

Subject 8: Implementation of farmers” field
school (FFS) for sharing the Striga
control measures
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Annex 2
List of Japanese Experts (as of Angust 2012)
1. Long-term experts
Name Specialized Field Period M/M
from to
Hiroshi KTTWATA Coordinator 2010.3.1 2012.2.28 24
Shinji TAKENO Coordinator 2012.2.26 2014.2.25 7 (as of Aug 2012)
2, Short-term experts
- ' Total Period '
Name Specialized Field Dispatch Frequency -

in days in M/M ;

Yukihiro SUGIMOTO Bio-organic Chemistry 8 - 63 2.1
Atsushi OKAZAWA Plant Physiology 2 15 0.5
Tomoe INOUE Crop Physiology 6 ] 3.37

Yasuo YAMAUCHI Plant Physiclogy 2 17 0.57
Hiroaki SAMEIIMA Crop Physiology 7 686 22.87
Hiroshi NAWATA Cultural Anthropology ) 86 2.87

Shun ISHIYAMA Cultural Anthropology 4 74 2.47

Ryo NAKAMURA Cultural Anthropology 1 13 0.43

Total 36 1055 35.17
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Counterpart Trainings and Seminars in Japan

Annex 3

e

-

Name Gender | Affiliation Position Field Feriod Purpose
From Tilt
c JICA Group Training Cowse "Integrated Pest
. Management”
Dr. Mohammed Mzhgoub Hassan Amir | M | NCR,MST | Resear g
. Mohamme goub Hassan T R, MST esearcher 201006 201009 Seminar on Striga Control in Awaji Island and
training at Kobe University
Prof. Abdel Gabar Eltayeh Babiler M [SUST Professor  [Plant Science 20100912 20100917 ominar on Striga Control in Awaji Island and
trajning at Iobe University
Dr. Ahmed El Sadig Mohamed Saged | M |[SUST BSSOCIAE | plans Soience 20100012] 20100917 |Seminar on Striga Control in Awaji Island and
- ‘ rofessor aining at Kobe University
Dr. Vassin Mohamed Torabim (Dagask) [ M |SUST Professor  |Plant Science 20100912  20100917|Sewinar on Striga Control in Awaji Island and
training at Kobe University
Ms. Amani Hamad Eltayeb Hamad F  |SUST Lectarer  [Plant Science 20100912 20100917 |Semnar on Striga Control in Awaji Island and
traicing at lobe University
] . - Seminar on Striga Control in Awaji Island and
Dr. Nagat El Moubarak E] Tayeb F MAF Directorate  {Plant Science 20100612 20100917 fraining &t Kobe University
Dr. Mohammed Badwi Hussein M |susT Associalc [ e oromy | 20100912  20100917|Seininar on Siriga Control in Awaji Jeland and
Prafessor training at Kobe University
Dr. Mutasim Mekld Mahmoud El Associate . Seminar on Striga Control in Awaji Island and
Rasheed M , {SUST Professor Sccial Economy 20100912 20100917 training at Kobe University
. . Associate . Seminar on Striga Control in Awaji Island and
Dt Ahmed El Awad E] Fali M |susT P~ |Plant Science 20100912| 20100917 5 N e Unbversity
Prof. Abdel Gabar Eltayeb Babiker | M [SUST Professor  |Plant Science 20110718 20110726{p oSt OB fho progeess of the Project at Kobe
Amani Hamad Eltayeb Hamad F SUST Lecturer Plant Science 20110718 20110730 Training on Striga and gas chromatography
Rua Abdel Gabbar Eltyeab Babiker F  |SUST Lectwer  |Plant Science 20110605| 20110904/ MCA Group Training Course "ntegrated Pest
{Management
; . Associate . Data collection and Discussion on the reasarch
Mutasim Meldd Mahmoud Elrasheed M SUST Professor Social Economy 20120226 20120311 resulis 2011
Gadagef State . ' : . .
. . L. .. Apriculture Data collection and Discussion on the reagarch
Tagelsir El Haj M f;;?ni Extenfiomist Extension 20120303 20120311 results 2011
b "
Amani Hamad Bltayeb Hamad F  |SUST Leoturer |Plant Science 20120604 20120501 ﬁ:&g&g{‘mg Courss "Integrated Fest
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Amnnex 4-1
List of Equipment (Striga Laboratory)
Name of equipment Manufucturer/ Qty Place of Total Price Total Price Total Price Utilization®* Date of Arrival/
. Model Procurement|  (SDG) (USD) WPY) lization P&ﬂ‘fg)‘a
Color LASERJET All in One Printer HP, CM2320nf MFP 1 Sudan 3,000 0 0 A 2010.3.25
LASERJET Printer HP, P2055d 1 Sudan 1,200 0 0 A 2010.3.25
Desktop Computer Dell, Optiplex 780 1 Sudan 2,697 0 0 A 2010.3.28
Air Pump 10 Japan 0 0 231,000 B 2010.,5.31
Measuring Tape 1 Japan 0 C 16,600 A 2010.5.31
Micrometer Caliper 1 Japan 0 0 16,000 B 2010.5.31
Digital Camera SANYO, Xacti 1 Japan 0 0 25,000 A 2010.5.31
Drying Shelf (basket type) 1 Japan 0 0 81,000 A 2010.5.31
1 {Drying Shelf (net rack type) Net Racld/Basket 1 Japan 0 0 71,000 A 2010.5.31
i {L.abel Printer TEPRA PRO, SR220 1 Japan 0 0 9,800 A 2010.5.31
Laboratory Wagon 1 Japan 0 Ul 34,000 A 2010.5.31
Liguid Nitrogen Cylinder Klaio 1, DR-10 A 1 Japan 0 0 130,000 B 2010.5.31
Portahle Electronic Balance plus cover 1 Japan 0 0 35,500 B 2010.5.31
Stirfing Bar 2 Japan 0 0 27,800 A 2010.5.31
Temperature and Humidity Recorder 3 Japan 0 0 89,400 A 2010.5.31
Temperature Recorder 10 Japan 0 0 248,000 B 2010.5.31
Tool Kit 1 Japan 0 0 52,000 A 2010.5.31
Trolley 1 Japan 0 0 12,000 A 2010.5.31
\oltage inverter and stabilizer 1 Japan 0 0 48,800 A 2010.5.31
Water and Dust-proof Balance
Blatform 1 Japan 0 0 79,800 A 2010.5.31
Water and Dust-proof Clock 2 Japan 0 0 30,000 A 2010.5.31
Adpter for connection (Fhotosynthesis
Vield Analyzer) 1 Japan 0 0 125,000 B 2010.8.23
Osmometer GONOTEC, Osmomat 30 1 Japan 0 0 1,915,000 C 2010.6.23
Photosensar (for Osmometer) 1 Japan 0 0 32,000 C 2010.6.23
Thermistor (for Osmometer) 1 Japan 0 0 85,000 C 2010.6.23
Electric Canductivity (EC) METER Talcemura electric works, CM-53 | 1 Japan 0 o 36,750 B 2010.6.23
Leaf C}ip halder (fDl' Photosynthesis 1 Jﬁpan 0 0 500'000 A 2040.6.23
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Annex 4-1
Photosynthesis Yield Analyzer Walz, Mini-pam 1 Japan 0 0 1,880,000 A 2010.6.23
Refrigrator 17 feet Liybher, MARF 1 Sudan 1,800 0 0 2010.7.5
Cirular (Analytical) Balance R oy o Gmbh Germany | 4 | gygan 1,550 0 0 A 2010.7.18
Rectangular (Analytical) Balance ﬁggﬂggc’h“ Gmbh Germany | 4 Sudan 1,090 0 0 A 2010.7.19
Rota filler ISOLAB, Rota Filler 3000 1 Sudan 745 0 0 B 2010.7.20
Scott Science UK
Autoclave (50 -90L) LAC-50408 1 Sudan 10,990 0 0 A 2010.7.21
. . KERN & Schn Gmbh Germany
Analytical (Sensalive) Balance ALS 220-4N 1 Sudan 4,439 0 0 A 2010.7.22
Circulating Chiller Labtech Jo-LTD Korea 2| sudan 14,780 o of B 20107.23
- KERN & Sohn Gmbh Germany
Sensitive Balance KERN PEB 1 Sudan 1,200 0 a A 2010.7.24
1 Consort Power Supply for the Cleaver scientific Ltd UK
| Electropharetic unit MP 250 1 Sudan 1,861 0 i} B 2010.7.25
} Diaphragm (Vacum) Pump gﬂ%&%y PUMPS LTD 2 Sudan 3,800 0 0 A 2010.7.26
Electrophoretic Unit Coaer soientific Ltd UK 1|  Sudan 1,200 0 0 B 2010.7.27
Hotplate Magnetic Stirer Do S ence UK 2| Sudan 1,780 0 of A 2010.7.28
Laminar flow bench CR870FL 1 Sudan 14,562 0 0 A 2010.7.29
Low Temperatyre Incubator Scott Science UK, LBI-150E 1 Sudan 7,977 0 0 A 2010.7.30
Micropipette (10 - 100ul) DO Sermany 2| Sudan 1,780 0 o A 2010.7.31
. ISOLAB German n
Micropipette (100 - 1,000ul) Code 001_11.9015’ 2 Sudan 1,780 0 0 A 2010.8.1
KRUSS
Misroscope MSZ5000-T-IL-TL 1 Sudan 4,984 0 0 A 2010.8.2
MSZ5600{mit fototubus)
LMS Laboratory & Medical
Mini Centrifuge Supplies 2 Sudan 3,042 0 0 B 2010.8.3
MCF - 2360 { code 5944400
Oven Scott Science UK, LDO-080N 1 Sudan 3,798 0 0 A 2010.8.4
. " - Hetlich Zentrifugen Germany :
Refrigrated Micro Centrifuge MIKRO 220 R/ Code 2200 1 Sudan 18,913 0 0 B 2010.8.5
Shaking Waier Bath, 20-89.9c, 20L  |Scott Science UK, LSB-01 1 Sudan 4,980 0 0 B 20%0.8.6
Votrex Mixer Scott Science UK, LVM-202 LMS | 2 Sudan 1,540 0 o A 2010.8.7
Water Distillation Apparatus Scilabware Ltd, WD-1004 1 Sudan 2,300 0 0 A 2010.8.8
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Generator FG WILSONS, 27KVA 1 Sudan 44,860 0 0 A 2010.7.27
Arabidopsis and Small Leaf Charmber
(far LC Sro) 1 Japan 0 480,000 A 2010.8.5
Broad Leaf Chamber (for LC pro) LC-pro 1 Japan 0 0 670,000 A 2010.8.5
Dewar Flask 1 Japan 0 0 130,000 B 201085
Leaf area meter AAC-410 1 Japan 0 G 2,700,000 A 2010.8.5
Micro syringe 10pl 2 Japan 0 0 2,4004- B 201085
Migro syringe 25! 2 Japan o 1] 11,620 B 2010.8.5
Narrow Leaf Chamber (for LC pro}) LC-pro 1 Japan 0 0 480,000 B 2010.8.5
Photosynthesis and transpiration
meter (LC pro) LC-pro 1 Japan 0 i} 4,490,000 A 2010.8.5
Spectrophotometer Shimadzu, UV-1800 1 Sudan 0 15,000 0 B 2010.8.29
Microscope Camera KRUSS, DCM300 { VOPC80 1 Sudan 1,850 0 G A 2010.8.5
- flncubator MV Group, Frioceli 222 1 Sudan 8,000 0 0 A 2010.9.10
Heidolph Instruments GmbH&
Shaker + Tray Co.Kg, UNIMAX 1010 2 Sudan 0 10,400 0 B 2010.10.10
Ultrawave ulirasonic baths
©5 L. 0 - §0c) Ultrawave, QS25 1 Sudan 0 3,300 o A 2010.10.10
Ultrawave ulirasonic baths
(4.4 L, 30-70¢) Ultrawave, US00H 1 Sudan 0 1,280 0 A 2010.10.10
N . Sclentific Laboratory supplies
Vibration damping table for balance | . d, Bal 1986 3 Sudan 0 1,530 0 A 2010.10.10
. L.T.E Scientific LTD.
Freeze drying system Lyotrap, K12173-5 1 Sudan 0 7.000 0 B 2010.10.10
pH Meter Mettler Toledo, FE20/FG2 1 Sudan 0 660 0 A 20101010
Adjustable Micropipetie Eppendorf, E3111 000181 2 Sudan 0 1,216 0 A 2010.10.10
Analytical mill KA, A11 basic 1 Sudan 0 1,810 0 A 2010.10.10
Centrifuge Hettich Zentrifugen, EBA 21 1 Sudan 0 4,710 0 B 2010.10.10
Heidolph Instruments GmbH &
Rotary evaporator Co.Kg, Liftbasis Value 2 Sudan ¢ 13,700 0 B 20101117
Refrigrator {Chest) .G, Ocean NJ40TLL 1 Sudan 1,507 0 0 A 2011.1.17
Microscope KRUSS, MSL4000-20/40-iL-TL 1 Sudan 1,452 0 Q A 2011.2.3
5000 VA UPS APC 1 Sudan 7,750 0 0 B 2011.3.15
Gas chromatograph Shimadzu, GC-2010 plus seres | 1 Sudan 0 43,007 0 B 2011.3.24
Oven Scott Science UK, LDO-080N 1 Sudan 4,800 0 0 A 2011.3.21
K " ILaminar flow bench ESCO GB LTD Spaln, CRB7OFL | 1 Sudan 16,000 0 0 A 2011.3.21
Desktop Cotnpuier Dell, Optiplex 780 1 Sudan 2,490 0 0 A 2011.3.22
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lluminated Incubator Biotron, LH-220S FIXED 1 Japan 0 G 819,000 A 2011.3.29
Porometer AT Delta-T, EM-AP4 1 Japan 0 .0 1,648,500 A 2011.6.16
Sensor head (for Porometer) AT Delta-T, PHS1 1 Japan 0 g 315,000 A 2011.6.16
Shelf for Reagent 1 Sudan 924 0 0 A 2011.7.10
Deskiop Computer g?t]ip[ ex 520 1 Sudan 2,600 0 0 A 2011.7.21
HPLC Shimadzu 1 Sudan 0 39,848 0 B 2011.8.17
Thermalcydler FTC 3/05 1 Sudan 22,600 0 0 C 2011.8.25
Canopy analyser 1 Japan o 0 1,558,000 B 2011.9.15
Grain Moisture Tester Riceter 1 Japan 0 0 48,000 A 2011.9.15
Grain Polisher PEARLEST 1 Japan 0 0 58,000 A 2011.9.15
Pressure chamber 1 Japan 0 0 906,300 A 2011.9.15
Rice Husker TR-200 1 Japan 0 0 47,000 A 2011.9.15
RV-240 Large Rotary Microtame 1 Japan e] 0 952,200 A 2011.9.15
fﬂ}ifogﬁfe‘;sab'e blade {for Rotary 5| Japan o D 38250 A 2011.9.15
SPAD-502 Plus (Chlorophyll meter) 1 Japan 0 0 124,200 A 2011.9.15
Exchangeable thermoblocks HLG, TH 21 2 Sudan 1,646 0 0 C 2011.8.29
Flexi Caster far Electropharesis 1 Sudan 778 0 0 B 2011.9.29
Gel Documentation System Biocomdirect,D1-HD 1 Sudan 21,532 0 0 C 2011.9.29
Heating Block Thermal HLC, MBT 250-2 1 Sudan . 4,770 0 0 C 2011.9.29
Horizantal Electrophoresis Unit MSMINI 1 Sudan 1,487 0 0 B 2011.9.29
Shaking Incubator KS 4000i conltrol 1 Sudan 24,127 0 0 B 2011.9.29
Ultra Low Ternperature Freezer BM 15 LCB002 1 Sudan 38,312 0 0 C 2011.9.29
UPS 3000 APC : 1 Sudan 4,350 0 0 A 2011.10.16
Water Distillation Apparatus 3‘}3(‘{5%?;%3;“ { Seolt Sclence | ¢ | g n 2,974 0 of A 2011.10.27
UPS 3000 APC 1 Sudan 3,300 a 0 A 2011.11.1
Stabilizer 1 Sudan 600 0 0 A 2011.11.15
Desktop Cemputer Dell, Optiplex 520 1 Sudan 2,300 4] 0 A 2011.11.16
Hard Drive 1 Sudan 700 ¢ 0 A 2011.11.16
Microwave Oven LG 1 Sudan 390 ol . 0 A 2011.11.29
Stabilizer FENZA, FRT-6 1 Turkey 23,000 0 0 A 2011.12.26
Microscope Olympus, DP-26 1 Japan ¢ 3,420 0 A 2011.12.29
Microscope Camera Olympus, CX41 1 Japan 0 9,240 0 A 2011.12.29
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Vacum glass desiccator & plate ISOLAB 1 Sudan 743 A 2012417
Water bath 1 Sudan 600 B 2012.4.30
Laboratary oven & sampling tools 1 Sudan 1,344 A 2012563
UPS 650 APC 1 Sudan 1,060 A 2012.5.29
Evaporating flasks ISOLAB 2 Sudan 312 A 2012.6.25
Electrical regulator 1 Sudan 456 A 2012.6.25
Photosynthesis System 1 Japan 5,102,370 A 2012.7.5
Cylindets and beakers 20 Sudan 775 A 2012.7.16
Vaccum cleaner 1 Sudan 525 A
Fencing mesh 1 Sudan 400 A
Mixer mills with adapter Retsch, MM-400 1 Japan 1,034,000 C
Auger clay type soil EDELMAN, 8cm diameter 3 Japan 51,000 C
Auger Handle EDELMAN, 80cm 3 Japan 66,000 C
Dewar Flask Taylor-¥harton, 10L 1 Japan 137,000 B
Dewar Flask Taylor-Wharton, 3L 1 Japan 48,000 B
Subtotal 369,202 156,121 27,814,990
Conversion Rate ($ 1 =) $ 8DG 2.5 ush 1 JPY 80
Total in USD 147 681 156,121 347,687
Grand Total in USD UsSD 651,489

* Uilization criteria: A. Freqﬁently, B. Sometimes, C. Seldom.
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List of Equipment (Project Office)

Annex 4-2

Place of . . . Date of Arrival/
. Manufacturar/ Total Price | Total Price | Total Prica a T
Name of equipment Model Oty Procutremen (SDG) ( USD) (JPY) P(l\f,l}g:iﬁ;)e
4 Port Mobite USB Hub 1 Sudan 65 2010.03.25
Antivirus Software Norton Antivitus 2010 2 Sudan 200 2010.03.25
Office Desk 1 Sudan 575 2010.03.29
Office Chair 1 Sudan 160 2010.03.29
USE Switch Hukb 1 Sudan 130 2010.04.22
Shredder Flamingo i Sudan 175 2010.05.25
Refrigrator LG 1 Sudan 1,300 2010.05_31
GPS unitkit Sony GP5-CS3 i Japan 18,900 2010,06.21
 Digital Camera 1 Japan 25000] 20100621
SD Memory 1 Sudan 75 2010.06.30
Acer Monitor 2 Sudan 260 2010.06.30
Water cooler 1 Sudan 430 2010.06.30
UPS APC 650 1 Sudan 350 2010.10.28
Laptop Computer Toshiba Satellite 835 1 Sudan 2,500 2010.11.11
Projector Scny EX7 1 Sudan 1,850 2010.711.41
Projector Screen 150X150 1 Sudan 475 2010.12.13
Laptop Computer Toshiba Satellite L35 1 Sudan 2,600 2011.01.25
Photecopy machine Richo Afcio MP C2050 1 Sudan 20,500 2011.02.28
USE Mause 1 Sudan 25 2011.03.01
GPS Garmin GFSmap 62s 1 Sudan 1,500 2011.05.30
Video Handy Camera Sony 1 Sudan 1,500 2011.06.16
Deskiop Computer Dell Optiplex 780 1 Sudan 2,950 2011.09.14
MBDSL Portable Modem Sudani 5 Sudan 380
Wireless Router CISCO 1 Sudan 300 2011.03.1D
Paper Trimmer 1 Sudan 160 2071.10.02
MDSI. Portable Modem Sudani | Sudan 665 2012.04.15
External Hard Desk Western Digital My Passport S00GE ] Sudan 580 2012.04.15
Wil router Huawei 1 Sudan 951 2012.05.28
Vehicle Nissan/ Patrol GL ~ Model Year 2009 1 Sudan 103,500 2010.03.25
Vehide I%’Btij Ifﬂ-i;!lt_m double Cab -~ 2.5 Lit Diesel Engine - 1 Sudan 24,300 2010.03.31
, Toyatal Hilux double Cab - 2.5 Lit Diesel Engine -
Vehicle AWD - 5 seater - white color with airbag 8 ABS | 1 | Sudan 27,000 2011.12.28
Total 144,856 51,300 43,800
Canversion Raie ($ 1 =) SDG 2.5 USD 1 JPY 80
Total in USD 57,942 51,300 548
Grand Total (in USD} 108,730
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Anmnex 4-3
List of Equipment (Field: Experimentation Farm)
. . - Date of Arrival/
Name of equipmort Marfucturer! | gp | Placecl ol Prce Tots FHe) IOy« | Utization® | Purchace
(YD)

Weather Observation System 1 Japan 500,000 A 2010.5.31
Soil Moisture Meter {1) 1 Japan 407,400 A 2010.5.31
Data Jogger for soil moisiure meter 1 Japan 31,290 A 20183.5.31
Access tuhe for scil meisture meter 4 Japan 50,400 A 2010.5.31
Auger set for soil moisture meter 1 Japan 100,000 A 2010.5.31
Water and Dust-proof Platform Balance 1 Japan 792,800 A 2010.5.31
Wagner pot 100 Japan 280,000 A 2010.5.31
Bird Net (orange) size 18 x 27m, Square hole 30mm 2 Japan 8,240 A 2010.6.23
Animal Net size 120 cm x 50 m 4 Japan 30,800 A 2010623
Soil moisture sensor (ML2X{(/d-0.15) {2) 1 Japan 141,750 B 2011.6.16
Data logger (HH2) (for Soil Moisture sensor ML23C) 1 Japan 147,000 B 2011.6.16
Lod {for Sail Moisture sensor ML2X) 2 Japan 10,500 B 2011.6.16
Access tube (for Soil Moisture Meter) ATLI 14 Japan 168,000 B 2011.9.29
Bird Net 2 Japan 41,600 A 2011.8.29
Gas cylinders with tube connections and regulators 2 Sudan 480 A 2012.4.30
Plantation Pcts 96 Sudan 2,400 A 201258
Fencing mesh 1 Sudan 400 A 2012.7.17
Plantation Pots 30 Sudan 1,000 A 2012.7.28
Nitrogen gas cylinder with regulator 1 Sudan 781 A 2012.7.30
Total in JPY 2,001,851
Total in USD {USD 1 = JPY 80) 25,023

* Utilization criteria: A. Frequently, B. Sometimes, G. Seldom.
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List of Equipment (FFS & Demonstration Farms)

Date of Arrival/

Place of Total . _
Name of equipment Mgn]\L;Ifu(;:ttljrer/ Qty Procurem| Price Totsislglce Ut]llzf u Furchase
ode ent (SDG) (USD) on (Y/M/D)
Rain Gauge 6 Sudan 2,400 A 5/30/2011
White Board 6 Sudan 1,500 A 6/16/2011
Camera Sony 4 Sudan 2,800 A 8/3/2011
AC LG 18 split AC 3 Sudan 9,000 A 12/4/2011
Motorbike Honda GN125H 6 Sudan 33,000 A 8/17/2011
Ceskiop Computer Dell Optiplex 780 1 Sudan 3,800 A 12/5/2011
Laptop Computer HP DM4 1 Sudan 2,955 A 12/5/2011
UPS 650 APC 650 - Sudan 480 A 12/5/2011
Printer Samsung CLX-3185 1 Sudan 2,500 A 12/15/2011
Tractor New Holand / TT75 1 Sudan 140,000 A 2/21/2012
Total in SDG 198,235
Total in USD (USD 1 = SDG 2.5) 79,284
: * Utilization criteria: A. Frequently, B. Sometimes, C. Seldom.
Grand total for all the equipment Lab. Office Field FFS+DS Grand Total in USD
651,483 109,790 25,023 79,294 865,596

Annex 4-4



Annex 5

List of Counterparts
1. Khartoum
Subject Period
J Name Affiliation Position From Till Remarks
Number
Year Month Year Month
1,2,5,6,8 |\bdel Gabar Eltayeb | g1yqy Professor 2009 1| 2015 3|Project member
Babiker
5,6 |Samia Osman Yagoub SUST Associate 2009 11 2012 9[Resignation
34,6 |AmaniHamadBltayed —|gpyq Lecturer 12000 11| 2015 3|Project member
Hamad
Rna Abdel Gabbar .
2 Eltyeab Babiker SUST Lecturer 2009 11 2015 3 {Project member
2 Moh Ed. Mahgoub NCR, MSC  |Researcher 2009 11 2015 3|Project member
Hassan Amir
Mutasim Melki Mahmoud Assistant .
67,8 El Rasheed SUST Professor 2009 il 2015 3|Project member
Ei‘:i‘f’m"hamd Abmed |ojor Dean, Professor 2009 1| 2015 3]Project advisor
Ahmed El Sadig Assoclate . .
Mohamed Saced SUST Professor 2009 11 2015 3|Project advisor
Tagelsir Ibrahim . .
Mohamed Idtls SUST Professor 2009 11 2015 3|Project advisor
Mahdi Abbas Saad Assoctate , ,
Shakak SUST Professor 2099 . 11 2015 3{Project advisor
Yassin Mohamed [brahim SUST Professor 2009 11 2015 3iProject advisor
{Dagash)
Mohammed Badwi SUST Associate 2009 ul 2015 3{Project advisor
Hussein Professor ,
?:f:;m Moubarak Bl |y jupe Director 2009 1| 2015 3[Project advisor
Migdam E. Abdelgani NCR, MSC  |Deputy Director 2009 11 2013 3
2. The State of Gedaref
7,8  |Ayman Awad ARC, Researcher 2010 12 2015 3|PM, LCM
8 Khalafalla Ahmed ARC, Director 2012 9 2015 3|LC member
8 Abdallah Mudawie GSMAF Director General 2010 12 2015 3|LC member
Lotfi Abdulrahman ARC, Researcher 2011 12 2013 3
Tagelsic E1 Haj GSMAF Extension Worker 2010 12 2013 3{Project member
7,8 Osman Abdelrahaman ARC, Resecarcher 2010 12 2012 8|Retirement
(//' :l\._._,/{‘ ” ZA p—




Annex 6

Map of Farmers’ Field School Sites in Gedaref

emos - caBprel B s
E - w:usmb Hyaatdo eI & i o e
\ ,3( ok Sufdt  Wad res .

y %ia gﬂm. & Jfhany 7 SMashva Vad Nagar

\ ///T Wad A Fati P Mt Was Mard
» d Al d h
5. s a ldd Al Harazin Td 1 s
\ Uram SaRabra¥ LA
\ Id Singda Ui GUBHELPESH he?‘ ANahaEhal " Wad Al Ammas
% = ; L Gabwo
] - LV fad UFM v leha
1 G E ' A R E"F g . Lmm SmlaBaqbaqm Ed Caraby
- o =00 3 \\.._ e . %
re A £y Getiam - 7 H-h“/‘l:d D Ny
* SWed A Hu @ =, K Sd Dal
A ,)?(
1 Umm Quizysn Mg 5o Shashaa
1 St T
\ £1 Quign i T
; v “”".2?,(~—-«‘/ Whi Al Hakgl Fad) 48 S0
1 e 0 @ [] i}
1 s n . eUmm Savpm
. a Stuaih Wad Vit
i . Ve o I.lnira “ahid -\_\ Qm n '
\ e / i _ alet Wad Hal
Bayiah R 3 s Mphiate
'»I, 4 r?( X 'Sahm Abu Gdu‘-i.Ahu Ot 8
f Qein An Nahl'\ Homra " Mashea \Wa
L] | L . Fakum
A Renge ] Surayfsh Wad Ganelae
. L 4 ) =
8 Adi i
ﬂuram- )?(‘ Teward 'Avu Urwah
)X \ /\‘ £ Foumaybrh - | Doka Mashre Faki Sha!
. s \ 3 Rk
/\'( El Agharr L Harmid
° . Wad Arud
.EI Buwida 4 i [ Tavsrd s Sh
Shard Miskin 5 ' e
8 , Mugdeie - "Md Ferga Smh Umm Sinst a /.3’
Balos kY
1 inon Fetmah e pleas A R E L G A\L A B A I
IJ! "
o SHag B Tahr \‘
o o \ uptishra Mao
(Srammam \ W K.uuyinh
Wad Abu Ghazal V \Sar.\f 1]
Masna Ar Rakuah |
.WMI Abu Mahl

I
§ M [

.'n\'nd Humyn " 5
agsur lK _Manm ) ..
° ﬁl | Mayar Samiame .;K::::ﬂh
-Mlbsz J Hayal uhnhuﬁdm”;”a‘zg;i’o anlgrhh R
i pazhem Stakh Advea // .Dmg: fHara Haynh- S'uaﬂnhi

Y MsEhrs Humfﬁl}ﬂn
2 Ban-dann:u
1Aeshg Wad Shusha
Cnlst Es 5
Mgsbra Datmge oot
JAzzhm Fadl inglg

1. Tirfa, 2. Umsenabra, 3. Kajara, 4, Ganan, 5. Tawarif, 6. Allam.

v —

e

o
(g



Annex 7
Outcome of the Project

A. Reaearch Papers from the Japanese Side

1. Jumtee, K., Okazawa, A., Harada, K., Fukusaki, E., Takano, M., Kobayashi, A.: Comprehensive metabolic

profiling of phydphyBphyC triple mutants to reveal their associated metabolic phenotype in rice leaves. Journal of

Bioscience and Bioengineering, 108, 151-159, 2009,

2, Takikawa, H., Jikumaru, K., Sugimoto, Y., Xie, X., Yoneyama, K., Sasaki, M.: Synthetic disproof of the
structure proposed for solanacol, the germination stimulant for seeds of root parasitic weeds. Tetrahedron Letters,
50, 45494951, 2005 May.

3, Takikawa, H.,, Imaishi, H,, Tanaka, A., Jioumaru, 3., Fujiwara, M., Sasaki, M.: Synthesis of optically active
sirigolactones: Enzymatic resolution and asymmetric hydroxylation, Tetrahedron Asymmetry, 21, 1166-1168,
2010 May. .

4. Ueda, H., Sugimoto, Y.: Vestitol as a chemical barrier against intrusion of the parasitic plant Striga hermonthica
into Lotus japonicus Toots, Bioscience, Biotechnology, and Biochemistry, 74, 1662-1667, 2010 Aug.

5. Kitahara, 8., Tashiro, T., Sugimoto, Y., Sasaki, M, Takikawa, H.: First synthesis of (£)-sorgomol, the
germination stimulant for root parasitic weeds isolated from Sorghum bicolour. Tetrahedron Letters, 52, 724-126,

2011 Jan.

6. Ueno, K., Fujiwara, M., Nomura, 3., Mizuteni, M., Sasaki, M., Takikawa, H.,, Sugimoto, Y. Structural
requirements of strigolactones for germination induction of Striga gesnerioides seeds, J. Agric. Food Chem. 39,
9226-31, 2011 Aug.

7. Ueno, K., Nomura, 8., Muranaka, S., Mizutani, M., Takikawa, H., Sugimoto, Y.:Ent-2'-gpi-orobanchol and its
acetate, as germination stimulants for Striga gesnerioides seeds, isolated from cowpea and red clover, J. Agric.
Food Chem., 59, 10485-90, 2011 Sep.

B. Reaearch Papers from the Sudanese Side

1. Hassan, M. M., Daffalla, H. M., Yagoub, 3. O., Osman, M. G, Abdelgani, M. E., Babiker, A. GT (2012).
Studies on alleloapthic influence of some plants on sorghum and Striga hermonthica (Del.) Benth, seeds
germination and seedling growth, Journal of Science, Technology and Environment, 1: 127-139.

2. Hassan, M. M., Daffalla, H, M., Yagoub, S. 0., Osman, M. G., Elhadi, E. A., Abdelgani, M. E., Babiker, A. GT
(2012). Allelopathic Effects of Some Botanical Extracts on Germination and Seedling Growth of Sorghum
bicolor L. Joumal of Agricultural Technology, & (4): 1423-1469

3. Hassan, M. M., Osman, A.G, Yagoub, 8. C., Sherif, A. M., Rugheim, A, M. E,, Mohamed, L. S., Abdelgani, M.
E. and Babiker, A. GT. (2012). Effects of bacterial strains and chicken manure On Orobanche crenata infesting
faba bean, International Journal of Applied Science and Technology, 2(1): 122-129.

4, Hassan, M. M., Abdelgani, M .E. and Babiker, A. GT. {2011). In Vitro Evaluation Of Some Soil Rhizosphere
Bacteria For Biological Control Of Striga hermonthica (Del.) Benth. Internationa! Research Journal of Applied
and Basic Sciences. 2 (2): 40-50.

5. Hassan, M, M., Abdelgani, M .E. and Babiker, A. GT. (2011). Effects Of Bacterial Strains and Isolates on in
situ Germination, Subsequent Developmental Stage of Striga hermonthica onto Sorghum Roots. Advances in
Environmental Biology, 5(10): 3263-3269.

6. Hassan, M. M., Osman, M. G,, Mohammed Ahmed , Abdalalcem, Kh. G. Abdelgani, M. E. and Babiker, A.GT
(2011), Tissue Culture Technique as New Approach to Combat Striga hermonthica. Advances in Environmental
Biology, 5(8): 2122-2128.

7. Hassan, M. M, Abdelhalim, T. 8., Yagoub, 5. O., Osman, A. G, Abdelgani, M. E,, Babiker, A, G E. (2011).
Effects Of Arbuscularmycorrhiza Fungi (Amf), Plant Growth Promoting Bacteria (PGPR) And Inferaction On
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Striga hermonthica Management In Sorghum, International Jounal of Agriculture: Research and Review. Vol,, 1
(3), 107-115.

8. Hassan, M. M., Sugimoto, Y., Babiker, A. G. T., Yamauchi, Y., Osman, M.G.E., Yagoub, 8. O. (2010). Effect of
NaCl on Orobanche spp and Striga hermonthica seeds germination during and after conditioning. Bioscience
Research, 7(1): 26-31.

9. Hassan, M. M., Yagoub, S. 0. and Gabouch, N. A. (2010). Effect of different levels of organic manure on Striga
hermonthica (Del.) Benth, and sorghum growth, Bioscience Rescarch, (1) 32-38.

10, Hassan, M. M., Abdelgani, M. E., Babiker A. G.T. and Osman, M. G (2010). Effect of Klebsiella Spp. and
Different Ethylene Inhibitors on Striga hermonthica Benth. (Del) Seeds Germination, Asian Journal of
Agricultural Sciences 2(3): 94-98.

11. Hassan, M. M, Osman, M. G,, Fatoma, A, M,, ELhadi B. A. and Babiker A.G.T. (2010}. Effect of Salinity on
Striga hermonthica Seed Germination and Incidence on Infested Sorghum. Current Research Journal of
Biological Sciences 2(3): 210-213,

C. Presentations at international conferences

i) Invited Lecture

1. Sugimoto, Y.: Molecular aspects of compatibility in parasitic plants, AgroBiolnstitute Seminar, Sofia, Bulgaria
(2011 Mar).

fi) Oral Presentation

1. Sugimoto, Y., Ueda, H.: Induction of phytoalexin biosynthesis in Lofus japonious 1oots in response to Striga
hermonthica attachment, 10" World Congress on Parasitic Plants (2009 Jun)

2. Okazawa, A., Joseph, B., Bamba, T., Fukusaki, E., Yoneyama, K., Takeuchi, Y., Sugimoto, Y., Kobayashi, A.:
Metabolome analysis of Orobanche minor seed germination for selective control of parasitic weeds, 10™ World
Congress on Parasitic Plants (2009 Jun)

3. Sawada, R., Yamauchi, Y., Sugimoto, Y.: Germination response of Siriga hermonthica and Orobanche minor
seeds pre-treated with the synthetic strigolactone GR24, JSPS AA platform program and the Research Institute
of Humanity and Nature (RIAN) Seminar on the Noxious Weeds Striga hermonthica and Prosopis juliflora
(2009 Nov)

4, Tnoue, T, Yamauchi, Y., Babiker, A.GT., Eltyeb, A.A., Samejima, H., Sugimoto, Y.: Stomatal response and
photosynthetic capacity of Striga and sorghum under water stress, SATREPS-JSPS AA Science Platform
Program Joint Seminar on Striga spp., the food seourity scourge in Affica (2010 Sep)

5, Takikawa, H.,, Fujiwara, M, Kitahara, S.: Synthetic studies on natural and unnatural strigolactones,
SATREPS-JSPS AA Science Platform Program Joint Seminar on Striga spp., the food security scourge in Africa
(2010 Sep)

6. Ueno, K., Mizutani, M., Sugimoto, Y.: Qualitative and quantitative analysis of strigolactones using LC-MS/MS,
SATREPS-JSPS AA Science Platform Program Joint Seminar on Striga spp., the food security scourge in Africa
(2010 Sep)

7. Muranaka, S., Okazawa, A., Harada, K., Boukar, O.; New approaches to tackle with Striga gesnerioides
parasitism in cowpea — A product of the AA linkage program, SATREPS-JSPS AA Science Platform Program
Joint Seminar on Striga spp., the food security scourge in Africa (2010 Sep)

8. Harada, K., Bamba, T, Fukusaki, E., Hirata, K., Muranaka, S., Boukar, O., Okazawa, A, Introduction of
metabolomics for analyzing metabolism in parasitic weed, SATREPS-JSPS AA Science Platform Program Joint
Seminar on Striga spp., the food security scourge in Africa (2010 Sep)
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9. Okazawa, A., Joseph, B., Wakabayashi, T., Higashilubo, R., Harada, K., Muranaka, S., Boukar, O., Muranaka,
T., Takeuchi, Y., Yoneyama, K., Sugimoto, Y.: Control of parasitic weeds by disturbing their crucial metabolic
pathways, SATREPS-JSPS AA Science Platform Program Joint Seminar on Striga spp., the food security
scourge in Africa (2010 Sep)

10, Nawata, H., Ishiyama, S., Nakamura, R.: Sudanese people may have a longest history of sorghum production
in the world: Anthropological understanding of its domestication and co-evolution with Striga, SATREPS-JSPS
AA Science Platform Program Joint Seminar on Striga spp., the food security scourge in Africa (2010 Sep)

1}, Okazawa, A., Wakabayashi, T, Harada, K., Muranaka, 8., Muranaka, T., Takeuchi, Y., Yoneyama, K.,
Sugimoto, Y.: Sugar metabolism during germination of Orobmnche minor as a novel target for selective control,
11" World Congress on Parasitic Plants (Martina Franca, 2011 June)

12. Sugimoto, Y., Sasaki, M., Takikawa, H.: Promotive and inhibitory stereoisomers of strigolactones to seed
germination of Striga gesnerioides, 11% World Congress on Parasitic Plants (Martina Franca, 2011 Tune)

13. Wakabayashi, T., Benesh, J., Higashikubo, R., Yasumoto, S., Harada, K., Muranaka, S., Takeuchi, Y.,
Yoneyama, K., Sugimoto, Y., Muranaka, T., Okazawa, A.. A novel strategy of parasitic weed control focusing
on specific metabolism in germinating seeds, Japan-Korea Plant Biotechnology for the Next Generation,
Natita (2011 Dec).

iii) Poster Session

1. Okazawa, A., Joseph, B., Bamba, T., Fukusaki, E., Yoneyama, K., Takeuchi, Y., Sugimoto, Y., Kobayashi, A.:
Unique primary metabolism during seed germination of root parasitic plants, Plant Biology 2009 (2009 Jul)

2, Kubo, M., Hyon, G.S., Park, P, Sugimoto, Y.: Water transport in xylem elements in the parasitic interaction of
bost (Lotus japonicus) and parasitic plants, 6% International Symposium on Electron Microscopy in Medicime
and Biology 2009 (2009 Sep)

3. Nomura, S.,, Ueno, K., Mizutani, M., Takikawa, H., Sugimoto, Y. Germination stimulants for Striga
gesnerioides from cowpea (Mignaunguiculata), 11™ World Congress on Parasitic Plants (Martina Franca, 2011
June)

4. Ueno, K., Fujiwara, M., Nomura, §,, Mizutani, M., Sasaki, M., Takikawa, H., Sugimoto, Y.: Structural
requirements of strigolactones for induction of germination in root parasitic plans, 11" World Congress on
Parnsitic Plants (Martina Franca, 2011 June)

5. Tnoue, T, Yamauchi, Y, Eltyeb, AA, Samejima, H, Babiker, AGT, Sugimoto, Y, Gas exchange and stomatal
response of root parasitic‘ weed Siriga hermonthica and sorghurn under water siress, International Society of
Root Research 2012 (2012, June)

6. Samejima, H, Babiker, AG, Yagoub, SO, Sugimato, Y, Growth and yield of NERICA4 under ficld conditions in
Sudan, 6th International Crop Science Congress (2012 Aug)
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Amnex §
Results of Evaluation Grid: The Project on Improvement of food security in semi-arid regions of Sudan through management of root parasitic weeds
Terms to be .
Investipated Qustions Results
Dispatch of long- and short-term experts Two long-term and a total of 36 shoxt-torm experts have been dispatched.
- Dispatch of mission team [No mission team was dispatched during the first half of the project period.
g Provision of equipment The total cost for the procurement of all the equipment is USD 903 thousand.
£ Tramings for C/Ps Two C/Ps for JICA group training and 12 for seminars, training, data collection end discussion
@
Z'-; Local costs for activities 317,762 USD as of August 2012 /
g Imputs Project management & support system The JCC is functioning as monitoring and decision-making mstitufion on project management.
g Currently, 13 counterparts are assigned in SUST and other related institutions in Khartoum. A budget for the Striga
:'.u:= Inputs by Sudanese side Laboratory called “local component” was granted by the Ministry of Finence and has been executed a total of SDG
(3] 1,120,085,
E Have the inputs besn caried onf ag planned? Mostly
Have outputs been produced as planmed? Verification of the Indicators —> Check "The state of progress based on the PDMe) .
15 Project Purpose expected to be achieved? Verification of the Indicators --> Checlt "The state of progress based on the FDMe)
Progress of e e . o Activities for Indicator 3-2, 6-1 and 6-2 stacted slightly later than the original plan, however, the other activities have been
activities Hlave actiivities been carried out as planued? being carried out as planned despite the delay of JICA commitment to the Project.
~Techniques heve effectively been transferred to the SUST researchers utilizing the group training courses by JICA. In
Methods for . - addition, technical skills have steadily been established at the sites by experts.
. fi f te? -, . o . -
technical transfer e the methods for techuical transfer appropriate »The Froject provided opporhunities for Sudenese students as teaching assistant to lean survey methods (procedures)
through working in the field with Japanese experienced anthropologist.
Is the monitoring system appropriate? The JCC is monitoring the project activities.
% 15 the decision maling process appropriate? The JCC is functioning as decision-making institation on project management for such as changs of PDM.
2
E Project Is the management by JICA appropriate? At the beginning the Project expericnced slight difficulties due to misunderstandings of JICA Sudan Office.
management . e L. . R
E system Is communication within the Project good? hgaodx:?ful?;ctit;ci)g c‘;qthm the Project is excellent as the reszarchers frequently exchange opinfons especially between the
E ﬁav:];::,?e s been dealt with by the both sides *The Project has been holding Exce! courses and seminars on research paper as a venue for academic exchange between
g pethet? Japanese and Sudanese researchers, which are fimetioning for promotion of mutual understanding.
'ﬁ( o hip of Is conwern for the Project among the implementation | The cencern and interest of the C/Ps have become defined through various opportunities such as the trials of planning
E 3 wni erstip o institutes and C/Ps? suggestion system, which Jed to the grouping of Sudanese researchers at the 1st meeting of JCC.
ol 58 tati The researchers were categorized info two groups: 1. Project Member (directly involved in the project activities), 2. Project
?.mp smenfation 1s the allocation of the C/Ps appropriate? Advisor (indirectly support the activities). The Project will provide opportunitics for collaborative researches and trainings
AEETLY to the Project Members in order to busild their capacities and motivations.
Cons of target - A.collabazative reseazeh system by Japanese and ARC Gedaref researchers was estzblished for smooth operation of
Are the participation and concern of the target group[” -~ . . . . . i
gufgtliltpfﬁ?li related and related institntions for the Project Ligh? culiivation researches at fhe demonstration farms in Gedaref where no Japanese is posting, Throvgh the systern all the

scheduled study items were investipated, which projected that the data on culture experiments can be accumulated.
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Quiputs?

Annex §
Terms to be .
Investigated Qustions Results
- Are there any issues or factors which affect . .
Any issue achicvement of Outputs. Nothing particnlar,
Does the Project meet the needs of tarpet areas and  [Striga damages agrienlture production all over Sudan and farmers are appealing for strengthening Striga contro), therefore,
Neads socisties? relevance of the Project appears high in terms of the farmers' needs.
Docs the Project meet the needs of target groups? | The Project Purpose is consistent with the needs of the target group as the target group is Striga researchers of SUST.
"The Project is considered to be relevant with the policies of the related ministries. Both the Ministry of Higher Education
Is the Project consistent with Sndanese development |and Scientific Research to which SUST belongs to and the Ministry of Apriculture and Forestry (MAF) which controls the
policizs? agricolture field recognize that Striga is a major seriows issue inhibiting agriculturs production, and thus, expect the Project
Priority to produce fruithid oaztputs.
. . . . One of the major fields of the assistance policy of the Government of Japan for Sudan 2011 was support for food security
P t tent with J: fan - ot o ! i N f ) . Py
Isolﬂi];“l;u eet congistent Wikl Japanese agsisiance through capacity building of the MAT on policy making and implementation, and improvement of agriculture productivity.
8 P Accordingly support for Striga control in Suday izl relevant with the assistance policy of Japan.
= Is the Project appropriate as strategies for Sudanese . y . . s
E development subjects in the related area/sector? "The zid approach appears to be appropriate and no other donor is supporting Sudan in this field,
= . . The SUST is appropriate as the tarpet group becanse Prof Babiker, the head of the Striga researchers, is staff of SUST,
t f t o N
= IS he selection of farget groups appropriate (targets, 1o addition, Al Qadarif is the optimum site for the Project as a branch of ARC is located and the aresa is the hot spot of
size, gender balance)? Strigz.
|Adequacy as means . . A ripple effect of the Project was observed in the ARC branch in Gedaref, Moreover, the group training course of JICA,
" >
Is there any ripple effect besides the target erovps? (Integrated Pest Management) became regnlacly to accept participants from Sudan.
The plant science team of the Project consists of experts in natural resource chemistry, organic composition chemistry,
Is there any ascendancy on Japanese technologies in [plant phiysiology and crop physiology. Accordingly, the team of 10 researchers can afford to integrate prominent
the related field? researches on analysis of germination stimulants and interaction with host plants, holding rich genetic resources personal
relationships.
Changes of Ts there any chages in the environment surrounding | The Sudanese currency has lost ity value more than half due to the cument financial difficuities, which cavses cutflow of
environment the Project? talent in the country, The SUST is also facing a risk of personnel cut affected by the difficulties.
»Tndicator 1)~ The researchers are grouped into Project Members and Project Advisors and the project activities are
Projection of Is the Project Purpose expected to be achieved? forwarded by the former.
Igec.mnls ect (verification of Indicators for the Project Purpose) | - Indicator 2)-2> Local component {(over 1 million SDG)
acuicving Frojes - Indicator 3)--> Annex 7 (lists of papers, oral and poster presentations, patents, etc.)
Fusposs Saibiting achi £l
. :
4 As 1_:herc any factar inhibiting achisvernent of the The Important assumptions for the Project Purpose are siill maintained.
= Proiect Purpose?
_g Output 1 is on development of Innovative technologies to coatrol Striga and Outpat 2 focuses on the activities for farmers’
§ Are the Qutpnts enough to achieve the Project practice fo manage Striga. The capacity of SUST will be developed by achieving the Quipuls I and 2, which bears
& Puarpose? adequate implementation of RED on Striga control, Therefore, the logic that the Projest Purpose can regult from the
= Causality Quiputs appeared to be appropriate.
i:;ﬂtﬁn[ggoxm assumptions for the Outputs stiil The important assumptions for the Owiputs are 5till maintained.
What are fhe contribution/inhibition factors for Lately ong of the Project Members moved to Sandi Arabia. This kind of "Brain Drain” may happen from now on as the
achievement of Project Purpose? economic situation in Sudan became worse,
Achicvement of Are the a.chievemcll:l.t c%eb‘n_;r_ee for h?utputs adi-.qm.? Verification of the Indicators for Qutputs.
Outputs Is there epy factor inhibiting achicvement o Nothing particutar (The important assumptions for the Outpuis are still mainteined.)
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conditions of inputs

and timing?

Anmnex 8
Terms to be .
Investisated Qusiions . . Resulis
Activities for Indicator 3-2, 6-1 and 6-2 started slightly later than the original plan, however, the other activities have been
Are the Activities enough to achizve the Outputs?  |being carcied ont as planned despite the delay of JICA commitiment to the Project. AH the activities in the PDM will be
carried out and the Project Purpose is expected to be achieved by the end of the Project.
) »The introduction of equipment such ag LC-MS/MS and CD spectrophotometer and close coordination between the
Causality Are the inputs cnough to produce fhe Outputs? rescarchers 'of different fields resulted m the _dcﬁnition of thc sirncture of germination s‘timula.nt "alectro]"”.
*High-quality researches an aqua-physiclogical characteristics of Striga and Striga-resistance are also on-going as
maintenance of research environment enabled culture experiment.
E’ Are th? important asspmptions for the Activities still The important assumptions for the Activities are still maintained.
g maintained?
;E" “The basies of molecular biological technologies were transferred to Sudanese researchers through trainings in Japan.
= [mplementation Have the inputs been supplied in terms of quantity

«C/Ps becomes interested in physioecological response of host plants and Strige as specific equipment is supplied.

» Transfer of techniques on steril operation ensbled production of independent individnal, which has already been utilized
for experiments.

Do the Oulputs meet the input costs?

Rhizotron technique was established and research approach on Striga interaction has changed completely in Sudan by
improvement of the laboratory, Experiments based on Sudanese researchers' ideas utilizing the transferred expertmental
systemn has already initiated and Kiph-quality research themes worth intemational collaboration: has been being born.

Is achievement of the Project Purpose expected for

The Project Parpose is expected to be achieved, however, the following 2 points: 1. Is there apy alternative way to achieve

Impact

Are the important assemptions for the Project
Purpose likely to be maintained?

Cost thhe input costs? ::) ;2:;5 ?:_m? and 2. Can't the Project achieve more outpuis at the same costs? are unknown as there's no example for
. . The Project has not coliaborated with other JICA Projects or donors, however, the experts personslly communicate with
ﬁébim ;n o Dntcon}: through $1L'-1b oration with other other experts of rice-related Projects, who kindly provided seed rice of some NERICA breed. In addition, several Sudanese
schemes of alc agencies researchers participated in the group training course in Japan.

Tmprovement of hardware (research environment) such as repairment of laboratory and installment of equipment has
Is the Overall Goal expected to be achieved as already been completed aiming af achievement of the Project Purpose. Subsequently, the Project focuses on uplift of
effects of the Project? research mind for active wiilization of equipment, and smooth communication and informetion sharing n order to

strengthen sharing of knowledge and kaining of researchers.

- . The Project established administration and management system in collaboration with farmezs in Gedaref, MAF and the
Prog_ect:mn of Has any :ﬂ'o:: been made for achfevement of the ARC branch as a step of relationship building and information gathering. The next step will be promotion of farmers’
achicving Overll | Overall Goal? participation in the FFS and demonstration farms,

Goal Is . 4 on Sud development "The related Ministries well comprehend the Project, thes, the strong impact on the Sudanese development plan is duly

zu}?y impact expected on SUAENEEE deVELOPm prospected. The Project is considered to be significant for the development plan as the Government of Sudan has been

plan? {rving to shifk to agriculure sector fom oil-dependent economy.
Ts there any factor inhibiting achievement of the A, pett of ministries of the JCC members (Misistry of International Cooperation, ete.) docs not exdst anymors dug to
Overall Goal? reorganization of the ministries. Therefore, its effects on achievement of the Overall Goal should be carefully speculated.
Wiil the Overall Goal be born as a result of the Extension of new Strige control measures by FFS will progress by improvemment of the RDE capacity on Sirige control,
Project Purpose? which indicates the Overall Goal is closely related with the Project Purpose.

Censality The Project established administration and management system in collaboration with farmers in Gedaref, MAF and the

ARC branch, therefore, the important assumptions for the Project Purpose are anticipated to be maintained. One anxious
factor would be Fhat the director of ARC passed away lately and the project activities in Gedaref might stightly be affected

by the incoming director.
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Terms to be
Imrestigated

Qustions

Results

Ripple effects

I there any impact/effect other than the Overall
Goal?

TS FETTIPTC S

The strocture of alector was demonstrated and finally defined by the Project, which finalized fhe long-term controversy
over its structire. Moreover, the Project succeeded to bear a new finding on inhibition of Sériga germination, which is
expected to lead to development of a new control measure by germination inhibitor, and accordingly, 2 patent is under
application and further findings being gathered. Besides, several high-impact researches on biosynthesis and metzbolism
of strigolactones are also on-going and the level of the project researches has been proved to reach the inferpationally
high standards within 2 years of its commencement.

Is there any positive/negative effect depending on
the differences in gender, ethnic group or social
clasg?

No effect Lag been scknowledged. Two out of 8 Project Members and onc out of 8 Project Adviscrs are lady.

Is there any other negative Impact?

Any claim from the local government interests hasn't been received yet as the project activities are stili at experimental
levels within the demonstration farms.

‘What kind of measure has been taken for the
pepative impact if there is any?

No negative impact has been observed.

Sustainability

Political and
instifitional aspects

‘Will the political support continue afler the
completion of the Praject?

the MFNE granted local component for the Project and exccuted over & million SDG a5 of 2012 Qospite the orrent
economic crisis and the MHESR. is very likely to approve the Striga Laboratry of the SUST as Center of Excellence. In
addition, the food secarity is the most important subject in the Development Plan of the MAF and suffering from Striga
every year. As a result, the research on Siziga control appears to be well secired by Sudanese policies,

Arefwill the related regulations or laws
maintained/be maintained?

The Project activities haven't reach the level at which arrangement of regulations or laws is necessary.

Aze the cfforts ta suport extension of the project
outcarnes to other areas secured?

The Project has been recogaized gradually in SUST through 2 mamber of steady activities such as Excel courses and
seminar on rescarch papers. In addition, the laboratory renovated by the Project iv functioning 25 a place to exchange
techniqnes and opinions for researchers and students and young resezrchers have been initiating original reaesrch worls.

Institational and
financial aspects

Is the institutional capacity high enough to mainfain
the activities after the completion of the Project?

In Gedaref the management system was establisked by the Project in order to administer the FFS and demonstration farms
as a place for practics. The Local Management Committee was organized with 4 members (2 from the Ministry of
Agriculture, Gedaref and 2 from ARF field station), imder which 6 facilitators from the Minisfry are assigned for
administration of the FFS, Moreover, 4 staff of ARC field siation were also assigned for culture data collection to campare
the new techmologies with traditional methods. Prior to the commencement of FFS and demonstration farms, the
facilitators and data collectors were trained through workshops for extentionists and data collection courses, Consequently,
the FFS and demonstration farms started to fonction propetly.

Is the owmesship of the implementation agency
secured?

At the first stage of the Project fairly large dispersion in eagerness for research among researchers was observed, therefore,
the JCC decided to categarize them into iwo groups, Projest Advisors and Project Members so that the ones with high
eagerness (Project Members) can more positively involve in the project activities. As a resnlt, heavy reliance on the head
of the researchers has gradually been cased acd afterwards the Project is going to develop internationn? collsborative
1esearches with Project Members as coze players.

Is the Sudanese budget for the activities secured?

Although it's usually very difficalt to order chemicals and disposables locally, fhe Project has succeeded in procurement of
a variety of necessities in Sudan, which ensbles implementation of scheduled resesrch work. Accordingly, the Project
vrges the Sudanese sids to fonnd the basis of their own to administer procurement of disposables and maintenance of
equipment and facilities.

Are the meastres for securing budget sufficient to
sustain the project cutputs 7

In erder to mairtain and develop the research environment improved by the Project the Sudanese side has been trying to
work 50 that the Ministty of Higher Education and Scientific Rescarch admit the Striga Laboratory as Center of
Excellence(COE) . Howsver, there are still some unstable external fictors such as price soaring and reosganization of the

minisiries.
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Terms to be .
Investigated Qustions Results
Have the methods for technical for been The methads for technical_&mfef are baged on technical puidance by experts and participation in the group training
accepted? course in Japan, The working period of shark-term experls are pretty short {mostly cne week) and the C/P's are hoping for
their lopger stay.
- Some equipment is frequently ntilised while some is not The Project would try to motivate the C/Ps for more utilization
. ’ : through collabarative experiments so that they can recopnize its nsefulness.
Are maintenance and management of the e ment e . ! ?
and materials appropriate? B P +In addition, it is urgent for the Project to decide how to deal with troubles of equipment. The troubles will usually
Technical aspects increase in number as the frequency of use rises, and accordingly, A countermeasure for equipment troubles is the very
important and imminet isste in order to maintain research activities.
Does the Project include a mechanism to extend :
transferred techniques? The Project does not develop such a component as the size of the researchers who can benefit from the techniques is small,
Can the implementation egency maintzin the However, the Project established FFS system which can extend the outcomes of the regearches to farmers.
extension mechanism?
Are the techniques can be utilized in other areag? [ The techniques utilized in the research are very special and sophisticated so they may not be useful in other areas.
I3 there any possibility to interefere sustainable
\ Socialcultuzel/ effects due to negligence for women, the poor and | Cannot be applied for the Project
] environmental vulmerables?
YL t:m e I thero any possibility to interefere sustainable The ficld experiment is designed for evalnating effects on environement and it's still difficult for the Project to draw a
asper Y P . . conchusion at this stage, Commercialization of the chemicals developed by the Project will be handed over o the related
effects due fo negligence for environment?. 3
7&_ arivate sector,
- Others Is there any other factor to hinder sustainability? [Not obvious yet
i . The Project Purpose is considered to be achieved by advancing the on-going subjects steadily as the logframe of the
Is th":’ Lrof MP"FPOSG AP ?cted tobe ach_zwcd by Project has finely been adjusted like rearrangement of the research members and change of subjects through monitoring by
8 kesping the project activities s they are in PDM? the 1CC
1] ~ v
= . e . The activity on FFS (Subject 8) has been added as Activity 2-4 at the JCC meeting in December 2010 as the research
% |Cossider based on Eh““]ddjﬁﬂmgp“ Outpats, Activities end Indicators | o " vl e Tn addition, the JOC decided to classify the remaining activities into 7 subjects in Decemver 2011 Namely]
£ joe above ¢ moce Activitis are Tegrouped in 8 subjects and the Indicators should be modified accordingly as PDM version 2.
& :;;l::;gr;s;l& i Is there any other important assumptions? The north and south trouble might affect the project activitie socially, economically and politically,
B bhecess How have the problems, subjects and risks raised
& i duoring the detailed planning survey changed? There was no such fastor.
§ The social science component of the Project activities should be reinforced as the Japanese researchers in the field have
= ‘What should be peid attention to aflerwards? decreased, For Cutput 2 the implementztion siructare has been established, and hence, the Project will input short-term
experts from time to time to urge the activities,

_.7, s
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Revision Table of the PDM

Sudan: “Improvement of food security in semi-arid regions of Sudan through management of root parasitic weeds”

PDM version 1 (Master Plan)

PDMe or PDM version 2

Overall Goal was not set.

Extension of new Striga control measures

progresses.

1-1) Development of novel germination stimulanis

Subject 1: the content same as left

1-2) Search for microcrganisms with potential to

manage Siriga

Subject 2: the content same as left

1-3) Searching for selective metabolic inhibitors for
Striga

Subject 3: the content same as left

1-4) Analysis of translocation mechanisms of host

materials to Striga

Subject 4: the content same as left

1-5) Evaluation of susceptibility of rice and sorghum to

Subject 5: the content same as left

g. Striga and adaptability to ecosystems
<. | 1-6) Selection of Striga-resistant/tolerant crops and Subject 6: Selection of Striga-resistant/tolerant crops
5' establishment of crop rotation system and establishment of crop rotation system
2-3} Reformation of crop rotation system based on the
productivity of germination stimulants
2-1) Field research on acceptability of traditional Subject 7: Field research on acceptability of new
knowledge and new technologies technologies and local producers/ consumers®
2-2) Field research on local people/consumers’ preferences
preferences
No activity for FFS Subject 8: Implementation of farmers® field school
(FFS) for sharing the Striga control measures
Indicator for Overall Goal was not sef. Specific suggestions and action plan on practical use
of innovative technologies developed for Striga
control are proposed to the Government of Sudan
and farming villages
1-6) 1: Striga-resistance of the newly introduced crops | 6-1 Striga-resistance of the candidate crops is
is evaluated in vitro. evaluated in vitro.
1-6) 2 : Striga-resistance of the newly introduced crops | 6-2 Striga-r esistance of the candidate crops is
is evaluated at experimental farms, evaluated at experimental farrms.
E 1-6) 3: A new crop rotation system with a combination | 6-3 A crop rotation system with a combination of the
g of the selected crops is devised. selected erops is developed.
S | 2°1) 1: Traditional knowledge on Striga management is | Overall Indicator for Output 2. Amelioration of

systematically compiled.

farmers’ practice to manage Striga

2-1) 2: Producers’ capacity for the Striga control
technologies developed

7-1 Producers’ economical and technical capacity

for the Striga conirol technologies developed

2-1) 3: The beneficial information based on the
producers’capacity is provided in Arabic,

7-3 The beneficial information included in the study

results is provided in Arabic.

2-2) 1: Conventional knowledge on production and
consumption of serghum and rice is accumulated to

clarify the actual conditions

Omitted as combined with Actlvity 2-1)
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2-2) 2! Characteristics of the sorghum and rice breeds

accepted by consumers are identified.

7-2 Economical and other charactetistics of the
sorghum and rice breeds favored by consumers are

identified.

2-2) 3; The beneficial information for extension of
sorghum and rice varieties to producers and consumers

is provided in Arabic.

7-3 The beneficial information included in the study

results is provided in Arabic.

2-3) 1: Trap crop (non-susceptible to Striga) with high

productivity of germination stimulants is selected.

Omitted as combined with Activity 1-6)

2-3) 2: Sorghum with low productivity of germination

stimulants is selected.

Omitted as combined with Activity 1-6)

2-3) 3: A new crop rotation system is devised ufilizing

knowledge on productivity of germination stimulants.

Omitted as combined with Activity 1-6)

8-1 The administration and management systems of
FF$ are strengthened.

8-2 The curriculums of FFS are formulated and

teaching materials prepared.

8-3 Extension activities are carried out.
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- Prof. Yousif Mohamed Ahmed, Dean, College of Agricultural Studies, Sudan University of
Science and Technology

- Prof. Migdam Elshaikh Abdul-Ghani, Deputy Director of the National Research Center,
Ministry of Science and Communication

2— 4 U ST
- Prof. Abdel Gabar Eltayeb Babiker, College of Agricultural Studies, SUST

- Prof. Hashim Ali Mohamed Salim, Vice Chancellor, Sudan University of Science and
Technology
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- Mr. Mubarak Eldawi, International Cooperation and Development Department Coordinator,
Ministry of Finance and National Economy
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- Prof. Dafaallah Ahmed Dawood, Weed Scientist, Agricultural Research Corporation
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- Dr. Abdullah Mudawi, Director General
~ Mr. Elsir Elhaj Mohamed Elhassn, Extension and Technology Transfer Director
Agricultural Research Corporation (ARC)
- Dr. Khalfallah Ahmed Ali, Director General
- Dr, Ayman Abdelmajid Awad, Weed Scientist and Researcher
- Dr. Elnayer Hamid Suleiman, Entomologist and Researcher
- Dr. Ibrahim Elsadig Ibrahim, Agronomist and Researcher
- Dr. Lutfi Abdul Rahaman Y ousif, Agricultural Engineer and Researcher
- Dr. Ibtihag Hassan, Agricultural Engineer and Researcher
Farmers Union
- Mr. Hamza Elamin, Secretary General
- Mr. Hamid Yousif, Chamberlain
Extension Officer
- Mr. Mozamil Nasreldin (Allam)
- Mr. Mohamed Yassen Ibrahim (Tirfa)
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Map of Farmers’ Field School Sites in Gedaref
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