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I.  Outline of the Project

Country : Arab Republic of Egypt Project title : The Project for Sustainable Systems for Food and
Bio-energy Production with Water-saving Irrigation in the
Egyptian Nile Basin

Issue/Sector : Agricultural and Rural Development [Cooperation scheme : Technical Cooperation (SATREPS)

Division in charge : Rural Development Department, |Estimated Total Cost : 400,301,000Yen

(R/D): June, 2009 ~ June, 2014 Implementation Organizations in the Partner Country
Period of|(Amended R/D): Cairo University (CU)
Cooperati [June, 2009 ~March, 2015 Water Management Research Center (WMRC)
on (Five years and ten month) Agriculture Research Center ( ARC)
Supporting Organization in Japan
University of Tsukuba

Tottori University

Related Cooperation: Water Management Improvement Project 11
(WMIP II), Strengthening for Water Management Transfer
(SWMT) (Technical Cooperation)

1. Background of the Project

Due to the rapid population growth, averaging the annual increase as high as two percent per year, the Government
of Egypt has set its national development goals focusing on expansion of employment opportunities in agriculture
sector and increase in food production. However, Egypt is facing shortage of water resources and farmland. For
instance, the agricultural production in the Nile Delta as a major agricultural area seems to have been already reached
at the maximum of the productivity, and there is little space to develop new farmland in the area as well. In addition, it
is difficult to develop new water resources since the amount of water intake from Nile River which covers most of the
water resources is limited to 55.5billion tons by the bilateral agreement with Sudan.

Under this circumstance, Egypt is trying to develop improved water management methods in order to expand
irrigated neighboring desert area and to increase food production. This expansion of the farmland is expected to absorb
increasing workforce into agricultural sector which includes 30% of the workforce, and incomes of small-scale poor
farmers.

While the Socio-Economic Development Five Year Plan (2007/8-2011/12) and National Water Resources Plan
(NWRP) emphasize the agricultural and irrigation development for expansion of the farmland as priority more concrete
measures are necessary to realize these policies. Therefore comprehensive and concrete measures for effective water
use need to be proposed.

Based on the conditions stated above, Government of Egypt has submitted a proposal for the joint research project,
Science and Technology Research Partnership for Sustainable Development (SATREPS), to the Government of Japan.
This project, “Sustainable Systems for Food and Bio-Energy Production with Water-Saving Irrigation in the Egyptian
Nile Basin” started in April 2009, and expected to propose the methods which realize efficient and sustainable
agricultural production with efficient water management to respond to the above mentioned condition.

2. Project Overview
The Project has been implemented as a joint research between Egyptian research Institutions (Faculty of Agriculture,
Cairo University, National Water Research Center, and Agriculture Research Center), and Japanese Universities
(Tuskuba University and Mie University), in order to propose the methods which realize efficient and sustainable
agricultural production with efficient water management to response to the above mentioned condition as well as
grasping the present situation in the Nile Delta after 50 years from the construction of Aswan high Dam.

(1) Overall Goal

To contribute to increasing agricultural production and to expanding employment opportunities, as stated in the
Socio-Economic Development Five-Year Plan, the National Water Resource Plan and Agricultural Production Plan
for Egypt 2017.
(2) Project Purpose

To propose the methods which realize efficient and sustainable agricultural production with efficient water
management to respond the rapid population growth.
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(3) Outputs
(Outputl) Evapotranspiration and salt/water balance in the Nile Delta are clarified.
(Output2) An improved plan of irrigation management at the different canal levels in the Nile Delta is developed.
(Output3) Methods for controlling salinity and fertility of soil are developed.
(Output4) Appropriate crop production and irrigation management systems at the farm level are developed.

(4) Inputs
Japanese side : Total cost 400,301,000 Yen
Expert 18 Experts
Long Term Expert (Project Coordinator) 3 Experts
Training in Japan 21 CPs
Provision of Equipment 147,123,762 Yen
Operational Cost 66,200,055 Yen

Egyptian side
Counterparts (CPs) 73 C/Ps
Provision of office space and laboratory and development of experimental farms
Operational Cost Transportation fee and utilities (2,051,136 yen (a part of cost share form WMRI)

II. Evaluation Team

Members | <Japanese Side>
%f/aluation Slf’lr:o Takeaki Leader Visiting Senior Advisor, JICA
Team Mr. Taro Evaluation Planning Advisor, Team 2, Agricultural and Rural
AZUMA Development G1, Rural Development Dep., JICA
Mr. Akira  Evaluation &  Consultant, VSOC Co., Ltd.
OGASAWARA  Analysis
(Observor>
Dr. Kotaro Tzz;lel?cflf)gy and P.rincipal Fellow/ Programme Officer, Japan
INOUE (Evaluation) Science and Technology Agency (JST)
. Science and
TIXIIS( AH AS?{/III ho Technolqu Assistant Programme Officer, JST
(Evaluation)
<Egyptian Side>
Prof. Abd El Leader Professor of Agronomy, Faculty of Agriculture,
Alim Metwally Cairo University (CU)
Prof. Mohamed  Member Professor, Soil Science Department, Faculty of
Fahmy Hussein Agriculture Cairo University (CU)
Prof. Mohamed  Member Professor of Water Economics, Water Management
Lotfy Yousef Research Institute (WMRI)
Nasr
Dr. Mohamed Member Associate Professor, Environment Deportment,
El Kholy Soil, Water and Environment Research Institute
(SWERI)
Period of| 2015/1/10~1/31 Type of Evaluation : Terminal Evaluation
Evaluation

III. Results of Evaluation
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3. Outline of the Result of Evaluation
3-1. Achievement of Outputs and Project Purpose

<Output 1> Achieved

The water and salt balance in the pilot drainage site and quantitative values of evapotranspiration (ET) of each
irrigation method were clarified, and the strip irrigation, drip irrigation instead of extended irrigation interval method
are proposed. In addition, other than the indicators, the Project found out that the ET value was decreased remarkably
over the horizontal distance of 10 times the wind break tree height.

Indicator 1-1. Fluctuation of transpiration and evaporation by using the eddy correlation system from the field under
the long-interval irrigation treatments is quantified and agreed with the previous studies, Indicator 1-2.The water use
efficiency (yield per unit water) in conventional and proposed water saving irrigations is quantitatively compared,
Indicator 1-3 The relation between windbreak porosity and reduction of evapotranspiration is quantified for Casualina
and Eucalypts trees, Indicator 1-4 The water/salt balance model for canal/drain command area is developed and
extended to the delta area, are achieved.

<Output 2> Achieved

The Project found out that there was a clear difference in farmers’ behavior between areas where a limited water
intake time by rotation irrigation was observed and areas near to canals where farmers could take irrigation water at all
time. Along with the findings, two possible methods for the implementation of water saving were considered; 1) to
reduce irrigation time with leaving amount of irrigation water as it is, and 2) to reduce amount of irrigation water with
leaving irrigation time as it is. Furthermore, it was revealed that water saving would increase the rate and frequency of]
recycling drainage water in downstream areas, while it would not affect upstream areas and thus effects of water saving
was concentrated on downstream areas. Based on this analysis, the Project proposed intensified water recycling in the
upstream part of the main irrigation canal as well.

Indicator 2-1 Analysis of monitoring data on fluctuations of water levels, frequency of pumping and pumping volume
at the pilot Marwa/Meska is presented, Indicator 2-2 Interaction of observed fluctuations above with the capacity of]
Marwa, the number of farmer and area of farmland is identified, Indicator 2-3 Fuel efficiency for traditional pumping
and improved pumping methods at the pilot Marwa/Meska is quantified, Indicator 2-4 Impacts of water saving options
at the branch canal level are assessed under different scenarios by using the results above, are achieved.

<Output 3> Achieved

The Project obtained the relevant document on the current situation of salt accumulation in soil and found out that
(1) salt accumulation in downstream area is more intensified than in upstream area in the delta, (2) salt accumulation
was also observed in some areas scattered in upstream of the delta. The Project has presented the understanding that all
such salt accumulation is related to water intake management situation of farmers and drainage water reuse. So as to
leach the salt, rice cultivation is clarified as an effective method in the delta. The Project also proposes that selecting
cultivars with salt-tolerant properties is also one of the keys to overcome this issue.

Indicator 3-1 Monitoring data on distribution and intensity of salt accumulation at paddy and non-paddy fields in the
mid-delta are analyzed and compared with previous studies, Indicator 3-2 Monitoring data on spatial distribution and
temporal fluctuation of ground water level, flow and EC value of the tile drainage of the pilot fields are analyzed,
Indicator 3-3 Methods of improving tile drainage to control salinity are investigated, Indicator 3-4 Parameters for
water, salt, heavy metals and other contaminants movement in soils at the experimental field are identified, Indicator
3-5 Decrease of salinity level after using farmland as paddy field is quantified, Indicator 3-6 Water permeability and
physical parameters of soils with the application of calcium sulfate (Gypsum) and organic matter in crop fields is
quantified, Indicator 3-7 A simulation model of water, salt, heavy metals and other contaminants movement in soils at
the experimental field is developed and extended to delta areas of similar soils, are achieved.

<Output 4> Mostly Achieved

Strip irrigation was proposed as an easily applicable and promising water saving method for the future. It shows a
good aspect of higher yield as well as water saving. However, it has some non-applicable crops for strip irrigation, such
as Egyptian clover. For non-applicable crops, further technical developments based on the principle of avoiding water
logging and water saving are recommended.

Indicator 4-1 Salt tolerance of cultivated varieties of major crops is quantified by using both pot (and lysimeter)
experiment(s), Indicator 4-2 Appropriate cropping pattern corresponding to the future water availability is proposed
based on survey data on cropping pattern at the target area, Indicator 4-3 Crop yield and quality under different
irrigation treatments are identified, Indicator 4-4 Feed value of straws (rice, wheat, maize) grown under different
irrigation treatments is measured and an appropriate feeding design is developed, are achieved except
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measuring yield of different bio-fuel crops under different conditions, which will be finalized by the end of the
Project.

<Project Purpose> Achieved (at the end of the Project)

Indicator 1 Difference of evapotranspiration and crop yield under conventional and different water saving irrigation
treatments is quantified, Indicator 2 An optimal water saving irrigation treatment is identified at the Marwa/Meska
level by clarifying water management approaches, including water management scheduling, under different irrigation
treatments, Indicator 3 An optimal method for the reuse of drainage water is identified in the middle delta, and
indicator 4 Optimal cropping patterns are identified according to available water resources, are achieved.

The Project has already developed a policy and research recommendation based on the achievement of the Project,
and will submit to Egyptian side as well as having presentation at the occasion of the final symposiums which will be
held in March 2015 both in Egypt and Japan to introduce the recommendations and to disseminate the achievement of]
the Project.

3.2. Summary of Review Results

(1) Relevance

The relevance of the Project is high since the Project is highly consistent with the Egyptian development plan and
sector strategy, and Japanese aid policy. The Sixth Five-year Socio-economic Development Plan (2007-2012) is the
primary development plan formulated by the government of Egypt. In the Plan, Long-term Agricultural Development
Strategy (2007) aims at “increasing agricultural production by 3.9 % annually through achieving economic efficiency
in allocation and use of resources to sustain development and protect the environment” as the first objective. The
National Water Resources Plan (NWRP) (2006-2017) was also formulated in October 2006, with the coherent strategy
consisting of the following three basic pillars; developing additional new water resources, making better use of existing
water resources, and protecting health and environment.

Country Assistance Program for Egypt of the government of Japan formulated in June 2008, it states that Japan will
provide strategic assistance to Egypt with “ Poverty Reduction and Improvement of Living Standard” emphasizing on
development of agriculture and rural communities.

(2) Effectiveness

Effectiveness of the Project is high. The outputs are expected to be achieved by the end of the Project, then the project
purpose also is expected to be achieved accordingly. Achievement level of each output is satisfactory as described in
“3.1 Output.” Logical sequence of the relationship between output 1, 2, 3 and 4 and the project purpose is strong
enough since (i) clarification of evapotranspiration and salt/water balance, (ii) development of an improved plan of]
irrigation management, (iii) development of methods for controlling salinity and fertility of soil and (iv) development
of appropriate crop production and irrigation management systems are indispensable to making proposal of the
methods to realize efficient and sustainable agricultural production with efficient water management.

(3) Efficiency

The efficiency of the Project is moderate. With regards to quality and quantity of input from the Japanese side such as
dispatch of experts, provision of equipment, operational cost and trainings in Japan are relatively appropriate. Modality
of Japanese expert dispatch, long-term researchers could not be dispatched. After the political change in June 2013, the
Project attempted to promote smooth coordination of the Project by expanding the dispatch periods of the Project
Manager. With regards to quality and quantity of input from the Egyptian side, Egyptian researchers who specialize in
various research fields are appropriately assigned. Frequent changes in assignment of Egyptian researchers negatively
affected to the efficiency of the Project activities.

[Promoting factors]

- The Project selected study sites of Abshan and Bahr El Nour to evaluate the effects of irrigation water quality on
several soil properties. Bahr El Nour was a site developed by a Japanese technical cooperation project, which
contributed to the efficiency of the Project.

[Inhibiting factors]

- Interruption and delay of some project activities caused by temporal unstable situation

- Frequent changes in assignment of researcher from Egyptian side.
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(4) Impact

- The impact of the Project is relatively high. The overall goal of the Project is set with a considerable longer-term
perspective than assumed. In addition to that, it is still uncertain that the overall goal will be achieved three to five
years after the termination of the Project since it is considered to be achieved by broader factors/conditions
including the contribution of the Project. From this perspective, it is not appropriate the overall goal is targeted to be
evaluated on the ex post evaluation. Besides that, the following impacts were observed by the implementation of the
Project.

»  The Project is drafting policy and research recommendations to the Egyptian Government based on the
research results. The recommendations are expected to be important inputs for the incoming water resource
development plan.

» ET System for Eddy Correlation Method is already introduced to the curriculum of the Faculty of]
Agriculture of the Cairo University. Due to ET System for Eddy Correlation Method which is introduced by the
Project, two master degree students from the Faculty of Agriculture at Cairo University started their theses,
working with the Project Manager from the Egyptian side, Dr. Rushdi El-Kilani.

»  The Project is in the process of publishing a book “Irrigated Agriculture in Egypt- past, present and future
(tentative title, as of 1 January 2015),” based on the outcomes of the project research activities, which is expected
to promote awareness of people working in the field of agriculture and other related sectors.

»  The Project attempts to disseminate the research results in the form of journal article. A total of ten papers
were already published. Six presentations in academic conferences, 49 oral presentations and 12 poster
presentations were also made in academic opportunities during the project period.

»  Scientific clarification from the Project was highly useful for SWMT implementation on water management
according to the Chief Advisor.

»  Improving Small Scale Farmers’ Market-Oriented Agriculture Project (ISMAP), JICA technical cooperation
project in Egypt, is keen to demonstrate the intercropping and strip irrigation techniques and to practices
experiments by the Project to target farmers. It is expected that the experiment results will be disseminated and
practiced by farmers in the future.

»  The Project introduced the system for science-based decision-making in Egypt.

- There is no concrete negative impact at the time of the terminal evaluation.

(5) Sustainability

The overall sustainability of the Project is moderate.
(1) Political sustainability

Political sustainability is high since the acceptance of social application is highly consistent with the strategies of]
the Egyptian government as mentioned in “Relevance” above.
(i1) Organizational sustainability

Organizational sustainability is moderate. Structure of implementation organizations (CU, NWRC and ARC) was
established. However, it is not certain that this collaboration between three research institutions continues without
supports from the Project.
(ii1) Financial sustainability

Financial sustainability is moderate. There were some concerns particularly about cost sharing from the Egyptian
side at the beginning of the Project. The Egyptian side shared some transportation cost for field surveys and data
collection. In this regard, it is expected for them to bear the cost for research activities in the future. However, it is
also necessary to secure the budget for O&M of the equipment that the Project provided.
(iv) Technical sustainability

Technical sustainability is moderate. It is expected that the research results on water and salt balance, water
management, soil fertility and food and oil crop production will be shared through policy and research
recommendation. However, within the counterpart organizations, they did not sufficiently share with research skills,
techniques of data analysis, and management of provided research equipment to the other researchers who have not
been involved with the Project.

3.3. Factors that promoted or inhibited the achievement of the Project Purpose

(1) Factors concerning to Planning

- Nil.

(2) Factors concerning to the Implementation Process

- Use of a project site developed by a Japanese technical cooperation project for comparison survey on irrigation
water quality

3.4. Factors that impeded realization of effects
(1) Factors concerning to Planning
- Nil.
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(2) Factors concerning to the Implementation Process
- Interruption and delay of some project activities caused by temporal unstable situation
- Frequent changes in assignment of researchers from Egyptian side
- The Project is recognized as a pioneer project in cooperation among three research institutions, CU, NWRC, and
ARC. As for the coordination of these institutions, it took more time and efforts among them and the Japanese experts
than expected.

3.5. Conclusion

- The Project has been implemented relatively smoothly at the moment of the terminal evaluation with high relevance,
effectiveness and impact, and moderate efficiency and sustainability. It is evaluated that the project purpose will be
achieved at the end of the Project with satisfactory achievement level of outputs. Accordingly, the Evaluation Team
concluded that it is appropriate to terminate the Project in March 2015 as scheduled.

3.6. Recommendations

(Recommendations for the Remaining Period of Project Implementation)

(1) Completion of uncompleted analysis of research activities

- (For the Project) In collaboration with counterpart organizations, the Project needs to complete some unfinished
research analysis on bio-fuel crops for more accurate analysis based on the data during 2013-2014.

(2) Finalizing policy and research recommendations

- (For the Project) The Project is drafting policy and research recommendations and elaborating and revising it based
on the discussions with Egyptian side. The Project needs to be sure of completing the recommendations and presenting
them to the relevant ministries and research institutions.

(3) Ownership transfer of provided equipment
- (For the Project) The Project needs to complete necessary procedures so as to properly allocate equipment
provided by the Project to each institution.

(Recommendations after Termination of the Project)

(1) Reflection of policy and research recommendations into relevant national plan and strategy

- (For MWRI) The Ministry is recommended to attempt to reflect the policy recommendation into new development
strategies and incoming sector strategies.

- (For CU, NWRC, and ARC) They are recommended to attempt to reflect the research recommendation into future
research plans/ strategies.

(2) Continuation of research activities
- (For CU, NWRC, and ARC) For more accurate statistical implications and more accurate analysis, they are
recommended to consider conducting more experiments at the fields.

(3) Strengthening implementation structure for equipment management
- (For CU, NWRC, and ARC) They are recommended to appoint staff in charge of equipment management and to
secure an enough budget for its operation and maintenance.

(4) Dissemination of research results

- (For CU, NWRC, and ARC) They are recommended to present research results of the Project as much as possible in
the form of published papers, presentations in academic conferences, oral presentation and poster presentation.
Furthermore, they are recommended to disseminate the research results to the field by collaboration between three
research institutions.

(5) Maintaining academic relationship between Japanese and Egyptian sides

- (For Relevant universities and research institutions of Japanese side) Relevant universities and research institutions
and/or researchers in Japan are recommended to continue their supports to the relevant Egyptian research institutions
and/or researchers in order for them to continue their research activities.

3.7. Lessons Learned

-Since this Project has three research institutions in Egyptian side as counterparts, it required a lot of efforts for
coordination between these institutions. For smooth management of the Project, long-term expert(s) (researcher(s))
should have been dispatched throughout the Project and coordination body among three counterpart organizations from
the Egyptian side should have been organized.
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- The Project formulated a basic structure for joint research in collaboration with CU, NWRC and ARC.
Consequently, the Project is a good example of joint research-work between multi-disciplines in several institutions.

3.8. Follow-up Situation
-Nil.
(end)
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Expected Qutputs with PI/CP (2nd December,

PRJECT DIRECTOR: Dr. Hany El-Shemy
ADVISOR: Dr, Samir A, Ahoulroos (CU)

2014)

PROJECT MANAGERS: Dr. Mnsayoshi Sntoh (Japan) and Dr. Rushdi EI Kilani (CU)

OTHER EXECUTIVES: Dr. Hisham Mustafa (Director, WMRI), Dr, Muhamcd Soliman (D:rec!ocr. FCRI], Dr. Khaled Ali Abou Shady (Director, Sakha Resean:h Station)

|. Evapo-transpiration {ET) in conventional and water-saving
cultivations for major crops is quantfied

Dr. Rushdi El-Kilans (CU)

T “Expected Outp_uts PI, Egvptian 0] 50 Opy Emrm:an ) s PI, Iapanese i CPy Japancse
Grounl Water ‘and Salt Balance i sEs QL Drc Rushd E!-Kila!ll (CE}) R G L l)r. H.Fujimaki (1) 5 L

Dr. Mahmoud Abdalla (ARC),
Dr. Ahmed Abdel Faitah
(WMRI)

Dir. Michsaki Sugita (UT)

2. Transpiration of wingd break wees and ET from aprcuhwnl land

surrounded by the trees are quantificd,

Dr. Rushdi El-Kilani {CU)

Dr. Mahmoud Abdalla (ARC),
Dr. Ahmed Abdel Fattah
(WMRL),

Dr_Safaa Ghorab (ARC)

D, Michsaki Sugita (UT)

3 Specific features of water distribution and water/salt balance in the|
irvigated land at different improvement slages of water managgment are
clarified. thus a water/salt balance model for the middle delta it

4 The relationship among water, soil and csops wall be clanfied

rfng Yousel Mahfouz
Hassanin (DRI)

Eng Ahmed Habash {DRI)

Dr. Mohamed [smail (S\WWER?)

D¢ Tomoyuk: Tamguchi (UT)

D Masayoshi Satoh {UT),
D, Xin Yuan (UT)

Drt. Rushdi El-Kilani (CU)

Dr. Mahmoud Abdalla (ARC)

Dr. Sayed Ahmed Safina {CU),

D, Shutchiro Yoshida (Tokyo
Univ.)

Dir. Katsuyoshi Shimizu (UT)

Group 2: Water Managenient”

GL: Dr. Talaat El Gawal (WMRI) =

Gl De M.

‘Satoh (UT} i

1. State of water distribution among farmers/farmers' groups and sts
impact on land use and Farming are clarified

Dr. Talaat El Gamal (WMRI)

Dr. Mokamed Melcha
(WMRI)

D: Masayoshi Satoh (UT)

Dr. Alsushi Ishu (UT),
D Tomoyuki Taniguchi {UT).:
D¢ Xin Yuean (UT)

2. Factors influencing on water distribution such as hydraulic facilities,
organization and farmers' behavier are analyzed

Dre. Gamal Fawzy (WMRI)

Dr. Mobamed H. A Nawar
(CL)

Dr Asushi Ishit (UT)

Dr. Shusuke Matsushita (UT)

3 Impacts and problems of decreased aliccatton of water on watez
distribution and crop selection under the present facilitics and
orpanizations are identified

Dr Waleed Abou E! Hassan
(WMRI)

Dr. Mobamed Meleha
(WMRI)

. Tomoyuki Taniguchi (UT}

4. Enerpy source and efficiency in hfung water are analyzed

. Abdrabbo Abdel-Azim A
Shehata Aboukheira (WMRI)

[r Ryozo Noguchi (UT)

D Tomoyuki Tanigucki {UT)

5. Possible countermeasures to prevent the identified problems and 10
secure efficiency and sustinabilsty of irngation are proposed

D¢ Talaat Ef Gamal (WMR1)

Dr Mobamed H A Nawar
(Cu}

Dr. Masayoshi Satah (UT)

Dz Atsushi [shis (UT),
Dr. Tomoyuks Taniguchi {UT),
Dr Xin Yuan (UT}

Group 3: Soil Ferfility =

#5GLe DBy

T A: Zayed (ARC] s

7-GL: Dr. T, Higashi (U1}

1. Seil quality (including seil classification and dynamics of salt),
quality of imgation water and ground water lovel are clarificd

Dr. Sayed Saad Nacemn {ARC)

Dr. Howida Dayome El-habat
(ARC)

Dr Teruo Higashi (UT)

Dr Aks Kubola (UT)

2 Mablems of the present design criteria and management ef tile dramn
are wentifed, and an appropriate plan for groundwater control te avoid
salt sceumulation in the soil is propesed

Dr. Waleed Abeu El Hassan
{WMRID)

Or Yoshanobu Keamura (TU)

¢ Hamyuki Fajumak: (TU)

3. Fature salt and contaminant transpont are predicied considering the
change in water quality and groundwater level.

Dr Rushdi E-Kitani (CU)

Dr. Haruyuki Fajimak {TU)

4. Leaching effect of paddy cultivation is clanfied

Dr. Bassiouni Abdel Razik
Zayed (ARC)

Dr Esimaif Saad Hassan El-
Refaee {(ARC)

Dr. Haruyuk: Fupmaki (TU)

Dr Aki Kubota (UT)

5. Approprate methads for arrigation and soil quality control in the
expenimental farms for food and bio-fuel crops are developed

Dr Dassiount Abdel Rauk
Zayed (ARC)

Dr. tbralum Hashim (ARC)

Dr. Teruo Higashi (UT}

Dr Ak Kubeta (UT)

Group 4: Food and Ol Crop Production

4GL2 Dr. Korany A

1. Present cropping patiern is analyzed and the approprizie cropping
pattern corresponding to the future water availability is proposed

D Mohamed H. A Ngwar
(CL)

bdel-Gawad (CUY 850

GL: Dr. 8. Maruyama (UT) =

Dr. Azza El Bendar (CU)

Dr. Shusuke Matsustina (UT)

Dr. Ratsuyosh: Shimizu (UT)

2 Present aerigation application ts quantatively analyzed and water-

Dr. Saad Shebl (ARC),
Dr. Shenf Maher {ARC),

Dr Haruyuki Fugimaki (TU},

proposed

(ARC)

1 . Dr Saciio M u Dr. Kasuyoshi Shimizu (UT),
saving sreigation methods are examined Or Sayed Abmed Safia (CU) Dr. Yousr Atta Abraham v Sachio Maruyama {UT) D: i\il ::yu‘;:l; {Ul.lr?)lz wn
(WMRI)
1. State of salt accumulation distabution 15 elarified and appropnate
selcction of salt tolerant crops including new lines is tested and Dr. Abdatlah Abd E1 Naby Dr. Sherif Maher (ARC) Dr Katsuyoshi Shimizu (UT)

4 Present slate of animal usage is clarified and efMicient systems for
forage production and livestock feeding are designed

Dr. Alaa ELl-Din Hassan
Mohamed (ARC)

Dr. Ahmed Mohamed Abdel
Magied Hussein (ARC)

o

i Naoto Ishikavwa (UT)

5. Methods for fuel crop production using drainage water are
developed.

. Safas Ghorab (ARC)

Dr. Haruyukt Fujimaki {TU)

Dr. Katsuyosn Shimizu {UT)

* Subject to change by duly, performance and neccesity approved in 1SC
CU=Caira University, UT=Liniversity of Tsukuba, TU=Tottorn Univarsity




Expected Outputs with PI/CP (18th Feb. 2013)
PRJECT DIRECTOR: Dr. Ahmed Nagib, PROJECT MANAGERS: Dr. Masayoshi Satoh

ADVISOR: Dr. Samir A. Aboufroos (CU)

OTHER EXECUTIVES: Dr. Nahla Z. Abou El-Fatouh {WMRI), Dr. Abdel Aziz A.Ahdcl Aziz (Dircctoer, FCRI), Dr. Salah Helal (Agr.
Research Stations, ARC), Dr. Khaled Ali Abou Shady (Director, Sakha Agr Res Station)

1. Evapo-transpiration (ET} in conventional and
water-saving cultivations for major crops is
quantified.

Dr. Rushdi EI-Kilani
(cu)

Dr. Mahmoud Adullah
(ARC),

Dr. Ahmed
Mohammed (WMRI)

Dr. Sugita (UT)

2. Transpiration of wind break trees and ET from
agricultural land surrounded by the trees are
quantified.

Dr.Rushdi El-Kilani
(CU}

Dr. Mahmoud Adullah
(ARC),

Dr. Ahmed
Mohammed (WMRI)

Dr. Sugita (UT)

3. Specific features of water distribution and
water/salt balance in the irrigated land at different
improvement stages of water management are
clarified, thus a water/salt balance model for the
middle delta is developped.

Eng. Yousef Mahfouz
Hassanin (DRI

Dr. Mohamed Ismail
{(SWERI)

Dr, Taniguchi {(UT)

Dr. Satoh (UT),
Dr. Yuan (UT)

4. The relationship among water, soil and
crops will be clarified.

Dr. Rushdi

Dr. Sayed Safina, Dr.
Mahmoud Adullah

Dr. Yoshida

Dr. Shimizu

1. Present cropping pattern is analyzed and the

water are developed.

{ARC)

appropriate cropping pattern corresponding to the %il]{)afea El-Zanaty (]él;ﬁamlr Hegazy Dr.Matsushita (UT} Dr. Shimizu

future water availability is proposed.

2. Present irrigation application is quantitatively SI; :ﬁsf";f’hs;e‘]’;; Dr. Dr. Fujimaki (TU),
analyzed and water-saving irrigation methods are Dr.Sayed Safina (CU) Yousri ATtia ;\br'aham Dr.Maruyama(UT) Dr. Shimizu (UT), Dr.
examined. (WMRI) Kubota (TU)

3. State of salt accumulation distribution is clarifiec Dr. Sherif Maher

and appropriate selection of salt tolerant crops Dr. Abdallah Abd El (Ai{C) Dr.Shimizu (UT}

including new lines is tested and proposed. Naby (ARC}

4. Present state of animal usage is clarified and Dr. Alaa El-Din Dr. Ahmed Mohamed

efficient systems for forage production and fivestock |Hassan Mohamed Abdel Magied Hussein |Dr.Ishikawa (UT)}

feeding are designed. (ARC) {ARC)Y

5. Methods for fuel crop production using drainage |Dr. Salaa Ghorrab Dr.Fujimaki (UT) Dr.Shimizu (UT)
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Chapter 1. Introduction

1.1. Background

Due to the rapid population growth, averaging the annual increase as high as two percent per
year, the Government of Egypt has set its national development goals focusing on expansion of
employment opportunities in agriculture sector and increase in food production. However, Egypt
is facing shortage of water resources and farmland. For instance, the agricultural production in the
Nile Delta as a major agricultural area seems to have been already reached at the maximum of the
productivity, and there is little space to develop new farmland in the area as well. In addition, it is
difficult to develop new water resources since the amount of water intake from Nile River which
covers most of the water resources is limited to 55.5billion tons by the bilateral agreement with
Sudan,

Under this circumstance, Egypt is trying to develop improved water management methods in
order to expand irrigated neighboring desert area and to increase food production. This expansion
of the farmland is expected to absorb increasing workforce into agricultural sector which includes
30% of the workforce, and incomes of small-scale poor farmers.

While the Socio-Economic Development Five Year Plan (2007/8-2011/12) and National Water
Resources Plan (NWRP) emphasize the agricultural and irrigation development for expansion of
the farmland as priority more concrete measures are necessary to realize these policies. Therefore
comprehensive and concrete measures for effective water use need to be proposed.

Based on the conditions stated above, the Faculty of Agriculture, Cairo University (CU), in
collaboration with the Water Management Research Institute, has submitted a proposal for the
joint research project, Science and Technology Research Partnership for Sustainable Development
(SATREPS), to the Government of Japan. At the same time, University of Tsukuba submitted
proposal for Joint research with CU to Japan Science and Technology Agency (JST). This project,
“Sustainable Systems for Food and Bio-Energy Production with Water-Saving Irrigation in the
Egyptian Nile Basin” started in April 2009, and expected to propose the methods which realize
efficient and sustainable agricultural production with efficient water management to respond to the
above mentioned condition.

Approaching to the completion of the project in March 2015, JICA decided to conduct a
terminal evaluation with the objectives of verifying and analyzing the achievement of project
purpose and outputs, the implementation process, evaluating the Project in terms of five
evaluation criteria and compiling a joint review report based on the survey results.

1.2. Project Overview
(1) Overall Goal

To contribute to increasing agricultural production and to expanding employment opportunities,
as stated in the Socio-Economic Development Five-Year Plan, the National Water Resource Plan
and Agricultural Production Plan for Egypt 2017.



(2) Project Purpose
To propose the methods which realize efficient and sustainable agricultural production with
efficient water management to respond the rapid population growth.
(3) Output
1. Evapotranspiration and salt/water balance in the Nile Delta are clarifted.
2. An improved plan of irrigation management at the different canal levels in the Nile Delta is
developed.
3. Methods for controlling salinity and fertility of soil are developed.
4. Appropriate crop production and irrigation management systems at the farm level are
developed.
(4) Project Period
June 9, 2009~March 31,2015 (five years and ten month )

1.3. Objectives of the Terminal Evaluation

(1) To verify the progress of project activities, achievement of outputs and implementation
process along with the latest Master Plan (MP),

(2) To evaluate the Project in terms of relevance, effectiveness, efficiency, impact and
sustainability,

(3) Based on the review results, to discuss challenges to the achievement of project purpose,
consider the implementation strategy for the remaining period of the Project, and draw
lessons on continuation of cuurent project activities, and

(4) To compile the information collected in the form of a joint evaluation report of the Project.

1.4. Schedule of the Terminal Evaluation
The Terminal Evaluation was conducted from January 11 to January 30, 2015. The schedule is
attached as Annex 1.

1.5. Members of the Terminal Evaluation Team
Members of the terminal evaluation Team, nine members in total consists of Japanese side and
Egyptian side. Members of each side are shown in the tables below.




[Japanese side]

Name

Role

Title

Mr. Takeaki SATO

Leader

Visiting Senior Advisor, JICA

Mr. Taro AZUMA

Evaluation Planning

Advisor, Team 2, Agricultural and Rural
Development G1, Rural Development Dep.,
JICA

Science and | . .
Dr. Kotaro INOUE Technology Es’n-nclpai gil"lo‘;ll-l lPro,g;r;:mme CJ)g'lcer, Japan
(Evaluation) cience and Technology Agency (JST)
Science and
Ms. Miho TAKAHASHI Technology Assistant Programme Officer, JST
{Evaluation)
Mr. Akira OGASAWARA i:’la]“at.“’“ and | 0 cultant, VSOC Co., Ltd.
alysis
[Egyptian side]
Name Role Title
Prof. Abd El Alim Metwally | Leader Professor of Agronomy, Faculty of Agriculture,
Cairo University (CU)
Prof. Mohamed Fahmy Member Professor, Soil Science Department, Faculty of
Hussein Agriculture Cairo University (CU)
Prof. Mohamed Lotfy Yousef | Member Professor of Water Economics, Water
Nasr Management Research Institute (WIMRI)
Dr. Mohamed El Kholy Member Associate Professor, Environment Deportment,

Soil, Water and Environment Research Institute
(SWERD)

L




Chapter 2. Method of Evaluation

2.1. Framework of the Terminal Evaluation

The Terminal Evaluation team followed “JICA. Guidelines for Project Evaluation (2010)” as a
basis for conducting the terminal evaluation. The performance of the Project was assessed based
on Master Plan adopted on March 11, 2012 (see Annex 2).

2.2. Steps of the Terminal Evaluation

(1) Data/information collection: Relevant data/information to measure the progress of the Project
was collected through literature review, interview/questionnaire and on-site observation.

(2) Verification of the project achievement: The progress of project activity was examined through
the study. The achievement of the outputs and project purpose were measured by objectively
verifiable indicators of the Master Plan.

(3) Verification of implementation process: Implementation process of the Project was reviewed to
see if the acfivities were implemented according to the schedule. In addition, promoting and/or
constraining factors that affected the implementation process were identified.

(4) Evaluation based on the five evaluation criteria: Based on the analysis of the Project
performance and implementation process above, the Project was evaluated with the five
evaluation criteria (see Table 2-1).

Table 2-1: Definition of the Five Evaluation Criteria
1) Relevance Relevance refers to the validity of the Project Purpose and the Overall Goal
in connection with the development policy of a recipient country as well as
the needs of beneficiaries.

2) Effectiveness | Effectiveness refers to the extent to which the expected benefit was brought
about as a result of the Project.

3) Efficiency Efficiency refers to the productivity of the implementation process,
examining if the input of the Project was efficiently converted into the
output.

4) Impact Impact refers to direct and indirect, positive and negative impacts caused by
implementing the Project, including the extent to which the Overall Goal has
been attained.

5) Sustainability | Sustainability refers to the extent to which Egypt can further develop the
Project, and the benefits generated by the Project can be sustained under the
recipient country’s policies, technology, systems and financial state,

(5) Proposing recommendations and lessons learned: Recommendations and lessons learned to the
Project based on the evaluation results were identified.

) . c]\\j&‘wj



Chapter 3. Project Achievement

3.1. Inputs
3.1.1. Japanese Side
(1) Dispatch of Experts

A total of 21 experts’, which include three long-term experts in project coordination
(coordinator) and 18 experts from University of Tsukuba, Tottori University and Mie University
(the areas of expertise in Project Manager, water and salt balance, water management, soil fertility
and food production and bio energy) have been dispatched for the Project since the
commencement of the Project on June 9, 2009. The Project deployed long-term experts in project
coordination on a daily basis for project management and coordination and deploys researchers
with specific expertise as short-term experts for technical transfer on research skills and
techniques and co-research by the Universities from the Japanese side, CU, NWRC and ARC. The
list of the experts and its dispatch schedule is shown in “l. Dispatch of Japanese
Researchers/Experts” in Annex 3.

(2) Provision of Equipment

Equipment was provided for the Project activities by the project budget, which amounted to
126,638,011 JPY and 1,517,463 EGP. The items of equipment are shown in “2. List of Equipment,”
in Annex 3.

(3) Operational Cost
The total amount of expenditure borne by Japanese side was 4,827,730.73 EGP, which is
equivalent to 59,863,861.05 JPY? as summarized in 3. Operational Cost Sharing,” in Annex 3.

(4) Overseas trainings in Japan

A total of 21 Egyptian researchers from CU, NWRC and ARC were selected to participate in
overseas trainings held by Tsukuba University in Japan. They were delegatedto Japan for
attending Kick off meeting, experiment and research on water and salt balance, soil fertility,
livestock, bio-fuel and crops, etc. The Egyptian researchers who participated in the training are
listed in “4. Training in Japan,” in Annex 3.

3.1.2. Egyptian Side
(1) Appointment of Counterpart Personnel

A total of 73 Egyptian researchers in total were assigned for the Project activities as shown in
“l. Assignment of Egyptian C/P,” Annex 4. Currently, 15 Egyptian researchers in total are
assigned for the Project activities.

! In addition to experts, Tsukuba University sent 32 Japanese students on JST budget. They were involved with their own research
by using data, information and field experience in the Project.
2 The exchange rate applied is 12.4 JPY/ EGP, which is used for calculation of operational cost by the project team.

o S 5
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(2) Provision of Facility and Equipment

Facility and equipment provided by the Egyptian side was some clerical facilities and clerical
space at CU and ARC for the project office.

The details of the facility and equipment and are shown in “2. Provision of Facility and
Equipment,” in Annex 4.

(3) Operational Cost Sharing

Counterpart institutions (CU, NWRC and ARC) shared some project activity cost
autonomously. The institutions shared project research activity cost for analysis work at
laboratories. In concrete, Cairo University paid basic salary for project drivers. WMRI shared
research activities expenditures for the Zankalon experimental field as scheduled along with
approved budget schedule. ARC shared research activity expenditures for the Sakha experimental
field since winter season of 2013. WMRI shared a total of 151,936 EGP for operational costs for
experiments in 2010 to 2014 at the Zankalon experimental field. Other than that, the exact amount
of all activity cost shared by the Egyptian side is not identified.

The details of cost share by the Egyptian side are shown in “3. Operational Cost Sharing” and
“4, Cost Sharing from WMRI,” Annex 4.



3.2. Outputs
3.2.1. Output 1
Output 1 | Evapotranspiration and salt/water balance in the Nile Delta are clarified.
The water and salt balance in the pilot drainage site showed the water management processes of
(i) separation of irrigation water into surface drainage and subsurface drainage, (ii) concentrating
total dissolved solids (TDS) by ET, (iii) diluting by surface drain, (iv) re-irrigation and reflow by
water recycling from drain and (v) re-concentrating. As for the control of evapotranspiration,
instead of extended irrigation interval method, the Project proposed other water saving methods
including strip irrigation, drip irrigation, etc. and ET values of those methods were quantitatively
clarified as well.
Other than the indictors shown in Annex 5, the Project found out that the ET value was
decreased remarkably over the horizontal distance of 10 times the wind break tree height.
According to the brief description on output 1 as stated above and the fulfillment of
indicators as shown in Annex 5, it is evaluated that Output 1 has been achieved at the time
of the Terminal Evaluation.

3.2.2, Output 2
Output2 | An improved plan of irrigation management at the different canal levels in the Nile
Delta is developed.

The Project found out that there was a clear difference in farmers’ behavior (including the
difference between paddy and no-paddy areas) between areas where a limited water intake time by
rotation irrigation was observed and areas near to canals where farmers could take irrigation water
at all time.

Along with the findings above, two possible methods for the implementation of water saving
were considered: to reduce irrigation time with leaving amount of irrigation water as it is and to
reduce amount of irrigation water with leaving irrigation time as it is. Furthermore, it was revealed
that water saving would increase the rate and frequency of recycling drainage water in
downstream areas, while it would not affect upstream areas and thus effects of water saving was
concentrated on downstream areas. Based on this analysis, the Project suggested intensified water
recycling in the upstream part of the main irrigation canal as well.

According to the brief description on output 2 stated above and the fulfillment of
indicators as shown in Annex 5, it is evaluated that Output 2 has been achieved at the fime
of the Terminal Evaluation.

3.2.3. Output 3
Output 3 | Methods for controlling salinity and fertility of soil are developed.

The Project obtained the relevant document on the current situation of salt accumulation in soil
and found out that (1) salt accumulation in downstream area is more intensified than in upstream
area in the delta, (if) salt accumulation was also observed in some areas scattered in upstream of
the delta. The Project has presented the understanding that all such salt accumulation is due to the
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use of saline irrigation water developed as described in “3.2.1. Output 1.” So as to leach the salt,
rice cultivation is clarified as an effective method in the delta. The Project also proposes that
selecting cultivars with salt-tolerant properties is also one of the keys to overcome this issue.

According to the brief description on Output 3 stated above and the fulfillment of
indicators as shown in Annex 5, it is evaluated that Qutput 3 has been achieved.

3.2.4. Output 4
Output4 | Appropriate crop production and irrigation management systems at the farm level
are developed.

Strip irigation was proposed as an easily applicable and promising water saving method for the
future, It shows a good aspect of higher yield as well as water saving. There may be a variety of
discussions on cropping options, including introduction of rice crops once in a few years as
proposed, in analyzing the future decision-making of farmers on cropping in the areas where rice
crops is not suitable or the areas where rice cultivation is prohibited. They are attributed to the
better aeration to the root zone of plants. However, it has some non-applicable crops for strip
irrigation, such as Egyptian clover. For non-applicable crops, future technical developments based
on the principle of avoiding water logging and water saving are recommended.

According to the brief description on Output 4 stated above and the fulfillment of
indicators as shown in Annex 5, it is evaluated that Qufput 4 has been almost achieved
except measuring yield of different bio-fuel crops under different conditions, which will be
finalized by the end of the Project.

3.3 Project Purpose

Project To propose the methods which realize efficient and sustainable agricultural

purpose production with efficient water management to respond the rapid population
growth.

The project purpose will be achieved at the end of the Project according to the fulfillment
of indicators and development of policy and research recommendations.

The Project has already developed policy recommendations and research
recommendations (drafts) based on the research results of the Project:’. In the documents,
the Project proposes strip irrigation, drip irrigation, extended irrigation interval and
planting rice as the methods for efficient and sustainable agricultural production. The
Project is finalizing the recommendations which will be submitted to the Egyptian
Government at the end of the Project. Final symposiums will be held in March 2015 both in
Japan and Egypt to infroduce the recommendations and to disseminate the achievement of
the Project.

? The recommendations are attached in “Annex 6: Policy and Research Recommendations.”
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3.4 Overall Goal

Qverall
Goal

To contribute to increasing agricultural production and to expanding employment
opportunities, as stated in the Socio-Economic Development Five-Year Plan, the
National Water Resource Plan and Agricultural Production Plan for Egypt 2017.

The relevant ministries and research institutes are well aware of its necessity of increase in
agricultural production with efficient water management and they have positive attitudes to take

some measures provided by to tackling this issue.

However, it is too early to evaluate the perspective of achievement of overall goal at this
moment, Overall goal of the Project may be achieved if policy recommendations and research
recommendations are adopted by the Egyptian Government and some concrete actions are taken
for increasing agricultural production and expanding employment opportunities.

The overall goal is a long-term gdal which is affected by uncertain factors. It should not be the
direct target at the time of ex~post evaluation. However, the Egyptian side should make possible
efforts in achieving the overall goal.



Chapter 4. Implementation Process

4.1. Progress of Activities

Since there was difference in recognition of cost sharing at the beginning of the Project between
Egyptian and Japanese sides, the progress of project activities was behind the schedule. Due to
enhancing communications, the Project succeeded in catching up the delay.

Project activities were interrupted because of political changes in Egypt in 2011 and 2013 and
the Great East Japan Earthquake in March 2011 occurred in Japan. In response to the situation, the
Project period was extended for 10 months up to March 2015 so as to make up for the interrupted
activities and delayed schedule. In addition, dispatch of 13 Japanese experts in total was cancelled
during July to September 2013. The delay was covered by intensive dispatch of Project Manager
from the Japanese side.

4.2, Implementation Structure

The Project has been managed properly even though a variety of researchers from different
research institutions were involved in project research activities. Smooth management among the
both sides was enhanced by sharing information such as Joint Coordination Committee (JSC) and
Project Management Unit (PMU) meetings.

The project team consists of one long-term Japanese expert (project coordinator), short-term
experts in specific disciplines, and five project assistances who were assigned to the project office
at Cairo University and Sakha and Zankalon stations.

Egyptian side assigned researchers who specialize in soil, plant pathology, sociology, water
management, soil and water environment, rural development and socio-economics. They were
involved with research theme(s) in charge in cooperation with Japanese researchers.

Initially, the Project implemented its research activities, forming five research groups; Group 1:
Water and Salt Balance; Group 2: Water Management; Group 3: Soil Fertility; Group 4: Food and
Qil Crop Production; and Group 5: Bio-Energy.

With regard to Group 5, it was approved in the 4™ JSC meeting held in December 2011 that
some research activities on bio-energy were merged with Group 2 and Group 4. Accordingly, the
Project implemented its research activities with four research groups. For each research theme, at
least one researcher from the Japanese side and at least one researcher from the Egyptian side
were assigned under the supervision of group leaders from the both sides.

4.3, Communication

Eleven JSC and twenty PMU meetings were held periodically for sharing information.
Althongh PMU meetings were assumed to be held on a monthly basis, the Project held them
according to the necessity.

Amnual Technical Reports in English were made twice, namely, in November 2012 and July
2014, Those reports were useful to share the progress of research activities and direction of the
Project. Furthermore, the Final Report will be made and shared among the Japanese experts and
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the Egyptian researchers.
There was no serious miscommunication between the Japanese and Egyptian researchers.
Project assistants also contributed to communication and progress of the Project.

4.4. Capacity Development

Capacity development was effectively achieved for both sides through joint field work and
experiment. Furthermore, the Evaluation Team found that training in Japan was especially
beneficial to Egyptian researchers. They successfully obtained new skills such as ET eddy
correlation method; numerical modeling of water flow and solute transport; monitoring of water
discharge in canals; and practical attitude and methodology of research through inter-activity.

4.5. Collaboration with Other Projects

The Project maintained a coordinated relation with otherr JICA technical cooperation projects
that were intended to promote efficient water management and water saving in the Nile Delta.
Japanese experts from Project for Strengthening Water Management Transfer (SWMT) and Water
Management Improvement Project 2 (WMIP2) were invited to JSC meetings to share the progress
of project activities. The Chief Advisor of SWMT stated that scientific clarification was highly
useful for project implementation on water management. Currently, researchers and experts from
each project share information and exchange opinions, making use of opportunities.
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Chapter 5. Evaluation of the Project

5.1. Evaluation of the Project
5.1.1. Relevance

The relevance of the Project is high since the Project is highly consistent with the Egyptian and
Japanese development policy, relevant sector strategies in Egypt and its necessity.

(1) Egyptian development plans/strategy

The Sixth Five-year Plan 2007-2012 is the primary development plan formulated for Egypt. In
the Plan, Long-term Agricultural Development Strategy (2007) is described and aims at
“increasing agricultural production by 3.9% annually, through achieving economic efficiency in
allocation and use of resources to sustain development and protect the environment™ as the first
objective. The National Water Resources Plan (NWRP) 2017 was developed in October 2006 with
the coherent strategy consisting of the following three basic pillars: developing additional new
water resources, making better use of existing water resources and protecting health and
environment.

Furthermore, the Egyptian Government has formulated Sustainable Agricultural Development
Strategy towards 2030, which focuses on sustainable use of agricultural resources as one of the
first objectives of the Strategy.

(2) Consistency with the Japanese aid policy

Japan’s formulated Country Assistance Program for Egypt in June 2008. In the Program, Japan
will provide strategic assistance to Egypt with “Poverty Reduction and Improvement of Living
Standard emphasizing on development of agriculture and rural communities.

(3) Necessity of the Project

The Project aims at providing integrated research results of several research measures for
efficient and sustainable agricultural production with efficient water management. The Project is
consistent with the necessity of the country since the issue of sustainable agricultural production
with efficient water management is regarded as an integrated issue for the country as described in
the NWRP 2017.

5.1.2. Effectiveness

Effectiveness of the Project is high.

As described in *3.3. Project Purpose,” the achievement of the project purpose is expected.
Achievement level of each output is satisfactory as described in “3.2. Output.” Logical sequence
of the causal relationships between output 1, 2, 3 and 4 and the project purpose is strong enough
since (i) clarification of evapotranspiration and salt/water balance, (ii) development of an
improved plan of irrigation management, (iii) development of methods for controlling salinity and
fertility of soil and (iv) development of appropriate crop production and irrigation management
systems are indispensable to making proposal of the methods to realize efficient and sustainable
agricultural production with efficient water management.
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5.1.3. Efficiency

The efficiency of the Project is moderate.

With regards to quality and quantity of input from the Japanese side such as dispatch of experts,
provision of equipment, operational cost and trainings in Japan are relatively appropriate.
Delegation of short-term and long-term experts in various professional fields complemented
project activities/fields under the coordination and management of project activities by project
coordinators. Modality of Japanese expert dispatch, long-term researchers could not be dispatched.
After the political change in June 2013, the Project attempted to promote smooth coordination of
the Project by expanding the dispatch periods of the Project Manager.

With regards to quality and quantity of input from the Egyptian side, Egyptian researchers who
specialize in various research fields are appropriately assigned. Frequent changes in assignment of
Egyptian researchers negatively affected to the efficiency of the Project activities. A total of fifteen
researchers are cwrently working for the Project out of 73 Egyptian researchers in total have
assigned.

In addition, the Project selected study sites of Abshan and Bahr El Nour to evaluate the effects
of irrigation water quality on several soil properties. Bahr El Nour was a site developed by a
Japanese technical cooperation project, which contributed to the efficiency of the Project.

Some research devices and equipment (water level sensor & EC sensor, etc.) installed in remote
areas were not functioned properly, caused by temporal unstable situation, which interrupted
measurement of water flow and EC values.

The Project can be recognized as the pioneer project by the cooperation among CU, WMRI,
ARC and JICA. As for the coordination of counterpart organization, it took time and efforts
among counterpart organizations and the Japanese experts than expected.

[Promeoting factors]

v Use of a project site developed by a Japanese technical cooperation project for comparison
survey on irrigation water quality

[Inhibiting factors]

v Interruption and delay of some project activities caused by temporal unstable situation

v" Frequent changes in assignment of researchers from Egyptian side

5.1.4. Impact
The impact of the Project is_relatively high.
At this moment, it is not appropriate to assess the achievement of the Overall Goal of the
Project as described in “3.4 Overall Goal.”
> The Project is drafting policy and research recommendations to the Egyptian Govermment
based on the research results. The recommendations are expected to be important inputs for
the incoming water resource development plan.
> Cumiculum on ET System for Eddy Correlation Method is already developed at Cairo
University. Thanks to ET System for Eddy Correlation Method which is introduced by the
Project, two master degree students from the Faculty of Agriculture at Cairo University
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started their theses, working with the Project Manager from the Egyptian side, Dr. Rushdi
El-Kilani.

» The Project is in the process of publishing a book “Irrigafed Agriculfure in Egypt- past,
present and future (tentative, as of 1 July 2014),” on the outcomes of the project research
activities, which is expected to promote awareness of people working in the field of
agriculture and other related sectors. The book will consist of historical development,
present situation based on the research results and challenges in exploiting resources.

» Furthermore, the Project attempts to disseminate the research results in the form of journal
article. A total of ten papers were already published. Six presentations in academic
conferences, 49 oral presentations and 12 poster presentations were also made in academic
opportunities during the project period.

» The Evaluation Team found out that scientific clarification from the Project was highly
useful for SWMT implementation on water management according to the Chief Advisor.

> Improving Small-Scale Farmers' Market-Oriented Agriculture Project (ISMAP), another
JICA technical cooperation project in Egypt, is keen to demonstrate the intercropping and
strip irrigation techniques and practices experimented by the Project to target farmers. It is
expected that the experiment results will be disseminated and practiced by famers in the
future.

» The Project introduced the system for science-based decision-making in Egypt.

There is no concrete negative impact at the time of the terminal evaluation.

5.1.5. Sustainability

The overall sustainability of the Project is moderate.
(1) Political sustainability

Political sustainability is high since the acceptance of social application based on the research
results on water and salt balance, water management, soil fertility and food and oil crop
production is highly consistent with the government strategies as described in “5.1.1. Relevance.”
(2) Organizational sustainability

Organizational sustainability is moderate. Structure of implementation organizations (CU,
NWRC and ARC) was established. However, it is necessary for them to improve the current
relationship among the organizations.
(3) Financial sustainability

Financial sustainability is moderate. There were some concerns particularly about cost sharing
from the Egyptian side at the beginning of the Project. The Egyptian side shared some
transportation cost for field surveys and data collection. WMRI shared a total of 151,936 EGP for
operational costs for experiments in 2010 to 2014 at the Zankalon experimental field. In this
regard, it is expected for them to bear the cost for research activities in the future. However,
budget for O&M of project equipment should be secured.
(4) Technical sustainability

Technical sustainability is moderate. It is expected that the research results on water and salt
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balance, water management, soil fertility and food and oil crop production will be shared through
policy recommendation. However, within the counterpart organizations, they did not sufficiently
share with research skills, techniques of data analysis, and management of provided research
equipment to the other researchers who have not been involved with the Project,

It is necessary for C/P organizations to take concrete measures for maintenance and operation of
the provided equipment. The Project already started to fraining on preventive use of equipment.
For instance, counterpart organizations already obtained skills in operation and maintenance of ET
System for Eddy Correlation Method, attending Training Session on Maintenance and Operation
of the WAT ET Station held on November 2014,

5.2 Conclusion

The Project has been implemented smoothly at the moment of the terminal evaluation with
high relevance, effectiveness and impact, and moderate efficiency and sustainability. It is
evaluated that the project purpose will be achieved at the end of the Project with satisfactory
achievement level of outputs. Accordingly, the Evaluation Team concluded that it is appropriate to
terminate the Project in March 2015 as scheduled.
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Chapter 6. Recommendations

6.1 Recommendations for the Remaining Period of Project Implementation

(1) Completion of uncompleted analysis of research activities

*  (For the Project) In collaboration with counterpart organizations, the Project needs to
complete some unfinished research analysis on bio-fuel crops for more accurate analysis.

(2) Finalizing policy and research recommendations

= (For the Project) The Project is drafting policy and research recommendations and
elaborating and revising it with comments and suggestion from the Project Advisor, project
resources persons (executives) and C/Ps. The Project needs to be sure of completing the
recommendations and presenting them to the relevant ministries and research institutions,
utilizing opportunities of final symposiums in Japan and Egypt and other occasions as
scheduled. They need to be submitted to the relevant ministries and research institutions.

(3) Ownership transfer of provided equipment

»  (For the Project) The Project needs to complete necessary procedures so as to properly
allocate equipment provided by the Project to each institution.

6.2 Recommendations after Termination of the Project

(1) Reflection of policy and research recommendations into relevant national plan and strategy

*  (For MWRI) The Ministry is recommended to attempt to reflect the policy recommendation
into new development strategies and incoming sector strategies. It may lead to realization of
the overall goal of the Project in the future.

»  (For CU, NWRC, and ARC) They are recommended to attempt to reflect the research
recommendation into future research plans/ strategies and incoming sector strategies. It may
lead to realization of the overall goal of the Project in the future.

(2) Continuation of research activities

« (For CU, NWRC, and ARC) For more accurate statistical implications and more accurate
analysis, they are recommended to consider conducting more experiments at the fields.

(3) Strengthening implementation structure for equipment management

«  (For CU, NWRC, and ARC) They are recommended to appoint staff in charge of equipment
management and to secure an enough amount of budget for its operation and maintenance.,
The best use of equipment provided by the Project should be ensured and maintained within
each institute.

(4) Dissemination of research results

»  (For CU, NWRC, and ARC) They are recommended to present research results of the Project
as much as possible in the form of published papers, presentations in academic conferences,
oral presentation and poster presentation. Furthermore, they are recommended to disseminate
the research results to the field by collaborating with other relevant research institutions and
implementation section.
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(5) Maintaining academic relationship between Japanese and Egyptian sides

(For Relevant universities and research institutions in Japan) Relevant universities and
research institutions and/or researchers in Japan are recommended to continue to support the
relevant Egyptian research institutions and/or researchers as far as they can, taking advantage
of the opportunities acquired by the Project.
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Chapter 7. Lessons Learned

(1.

@.

For Implementation structure by multi-institutions, there were some difficulties in project
coordination. For smooth coordination of the Project, long-term expert(s) (researcher(s))
should have been dispatched throughout the Project and coordination body among three
counterpart organizations from the Egyptian side should have been organized.
The Project formulated a basic structure for joint research in collaboration with CU, NWRC
and ARC. Consequently, the Project is a good example of joint research-work between
multi-disciplines in several instifutions.

(end)
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Annex 1: Schedule of the Terminal Evaluation

No. Date Day Work Schedule
AM: Arrival
1 |2015/1/11 | Sun | PM: Meeting in JICA Egypt/ Meeting with Project Manager and Project Coordinator
and JICA office
AM: Kick-Off Meeting with Egyptian evaluation team members / Explanation of the
2 | 2015/1/12 | Mon JICA evaluation method
AM: Interview with Project Advisor (CU)
3 |2015/1/13 | Tue PM: Interview with C/Ps from CU
AM: Interview with C/Ps form WMRI
4 12015/1/14 | Wed PM: Interview with C/Ps from RRTC and Field visit (Sakha experiment field)
AM: Courtesy call to ARC Sakha Station
3 |2015/1/15 | Thu PM: Interview with C/Ps from RRTC and ARC
6 12015/1/16 | Fri | Report writing
7 12015/1/17 | Sat | Report writing
8 |2015/1/18 | Sun AM: Courtesy call to NWRC and interview with C/Ps from NWRC
PM: Interview with C/Ps from NWRC in Kanatel
9 |2015/1/19 | Mon AM: Interview with C/Ps from CU
PM: Meeting in JICA Egypt Office/ Internal Meeting with mission members
10 | 2015120 | Tue AM: Interview with C/Ps from ARC in Giza and C/Ps from SWERI
PM: Interview with Chief Advisor of SWMT Project
AM and PM: Meeting with Egyptian members
11 | 2015/1721 | Wed PM: Courtesy call to Project Manager (CU) and internal meeting
12 | 2015/1/22 | Thu AM: Presentation on the Project Achievement -1
PM: Interview with C/P from ARC and visit ET tower at CU and WAT laboratory
13 | 2015/1/23 | Fri | Report writing
14 | 2015/124 | Bat | Field visit (Zankalon experiment field) and Report writing
15 | 2015/1/25 | Sun | Report writing
AM: Presentation on the Project Achievement -2
16 |2015/1226 | Mon PM: Internal meeting and report writing
AM: Presentation on the Project Achievement -3, interview with General Director of
MWRI Planning Department, and interview with NWRC/ MWRI on the Policy and
17 12015/1/27 | Tue Research Recommendations ’
PM: Discussion on the Evaluation Report and finalizing the Report
AM: Meeting with Director of WMRI
PM: Round Table Discussion at ARC
18 | 2015/1/28 | Wed Meeting with Director of FCRI
Report of the Evaluation Report to Project Director
AM: Signing the Evaluation Report
19 | 2015/1/29 | Thu | AM-PM: 12th JSC Meeting - Report on the results of evaluation / M/M signing
PM: Report to Embassy of Japan / JICA Egypt Office
20 | 2015/1/30 | Fri | Departure




Annex 2: Mater Plan of the Project and Expected Outputs

1. Mater Plan of the Project

QOverall Goal

To contribute to increasing agricultural production and to expanding employment opportunities,
as stated in the Socio-Economic Development Five-Year Plan, the National Water Resource
Plan and Agricultural Production Plan for Egypt 2017.

Project Purpose
To propose the

methods which
realize efficient
and sustainable

Indicators for project purpose
+ Difference of evapotranspiration and crop yield under conventional

and different water saving irrigation treatments is quantified.
+ An optimal water saving irrigation treatment is identified at the

agricultural Marwa/Meska level by clarifying water management approaches,

production with including water management scheduling, under different irrigation

efficient water treatments.

management to * An optimal method for the reuse of drainage water is identified in the

respond the rapid middle delta.

population growth. | ¢+ Optimal cropping patterns are identified according to available water
resources.

Outputs

1. Indicators for Qutput 1

Evapotranspiration | (Meska level)

and salt/water
balance in the Nile
Delta are clarified.

2. An improved
plan of irrigation
management at the
different canal
levels in the Nile
Delia is developed.

+ Fluctuation of transpiration and evaporation by using the eddy
correlation system from the field under the long-interval irrigation
treatments is quantified and agreed with the previous studies.

+ The water use efficiency (yield per unit water) in conventional and
proposed water saving irrigations is quantitatively compared.

* The relation between windbreak porosity and reduction of
evapotranspiration is quantified for Casualina and Eucalypts trees.

(Canal / Delta level)

* The water/salt balance model for canal/drain command area is
developed and extended to the delta area.

Indicators for Qutput 2

(Meska level)

+ Analysis of monitoring data on fluctuations of water levels, frequency
of pumping and pumping volume at the pilot Marwa/Meska is
presented.

+ Interaction of observed fluctuations above with the capacity of Marwa,
the number of farmer and area of farmland is identified.

+ Fuel efficiency for traditional pumping and improved pumping
methods at the pilot Marwa/Meska is quantified.

(Meska/Canal/Delta levels)

+ Impacts of water saving options at the branch canal level are assessed

under different scenarios by using the results above.
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3. Methods for
controlling salinity
and fertility of soil
are developed.

4, Appropriate
crop production
and irrigation
management
systems at the farm
level are
developed.

Indicators for Ouiput 3
{Meska/Canal levels)

+ Monitoring data on distribution and intensity of salt accumulation at
paddy and non-paddy fields in the mid-delta are analyzed and
compared with previous studies.

+ Monitoring data on spatial distribution and temporal fluctuation of
ground water level, flow and EC value of the tile drainage of the pilot
fields are analyzed.

+ Methods of improving tile drainage to control salinity are investigated.

+ Parameters for water, salt, heavy metals and other contaminants
movement in soils at the experimental field are identified.

+ Decrease of salinity level after using farmland as paddy field is
quantified.

+ Water permeability and physical parameters of soils with the
application of calcium sulfate (Gypsum) and organic matter in crop
fields is quantified.

(Delta level)

+ A simulation model of water, salt, heavy metals and other
contaminants movement in soils at the experimental field is developed
and extended to delta areas of similar soils.

Indicators for Qutput 4

(Laboratory level)

+ Salt tolerance of cultivated varieties of major crops is quantified by
using both pot (and lysimeter) experiment(s).

(Meska/Canal levels)

+ Appropriate cropping pattern corresponding to the future water
availability is proposed based on survey data on cropping pattern at the
target area.

+ Crop yield and quality under different irrigation treatments are
identified.

+ Feed value of straws (rice, wheat, maize) grown under different
irrigation treatments is measured and an appropriate feeding design is
developed.

+ Yield of bio-fuel crops under different irrigation treatments and
planting densities is measured and an appropriate production method is
suggested.




2. Expected Outputs

Expceted Outputs with PECP {2nd December, 2014)
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Annex 3: List of the Input from the Japanese Side

1. Dispatch of Japanese Researchers/Experts

1-1. Summary of Dispatch of Short-term Japanese Researchers/Experts

No. Name Specialty Affiliation Days M/
1 | Dr. Masayoshi Sato Project Manager University of Tsukuba 601 days | 20.03
Water and Salt Balance, Soil Fertility, Food Production, Bio | Tottori  University and  Tsukuba 565 days | 18.83
2 { Dr. Haruyuki Fujimaki | Energy University Y -
3 { Dr. Tomovuki Taniguchi | Water and Salt Balance, Water Management University of Tsukuba 326 days | 10.87
4 1 Dr, Aki Kubota Water and Salt Balance, Soil Fertility University of Tsukuba 226 days | 7.53
5 | Dr. Xin Yuan Water and Salt Balance, Water Management University of Tsukuba 224 days | 7.47
6 | Dr. Katsuyoshi Shimizu | Food Production, Bio Energy University of Tsukuba 215days | 7.17
7 | Dr. Aki Hoshino Water and Salt Balance, Soil Fertility University of Tsukuba 126 days | 4.20
8 | Dr. Naoto Ishikawa Food Production, Bio Energy University of Tsukuba 126 days | 4.20
9 | Dr. Shusuke Matsushita | Water Management, Food Production University of Tsukuba 125 days | 4.17
10 | Dr. Michiaki Sugita Water and Salt Balance, Water Management University of Tsukuba 99 days | 3.30
11 | Dr. Sachic Maruyama Food Production University of Tsukuba T5days | 2.50
12 | Dr. Shuichirc Yoshida Water and Salt Balance Tokyo University 32days | 1.07
13 | Dr. Yoshinobu Kitamura | Water and Salt Balance, Soil Fertility Tottori University 26 days | 0.87
14 | Dr. Atsushi Ishii ‘Water and Salt Balance Mie University 24 days | 0.80
15 | Dr. Mitsuhiro Inoue Water and Salt Balance Tottori University 22 days | 0.73
16 | Dr. Terno Higashi Soil Fertility University of Tsukuba 18 days | 0.60
17 | Dr. Tomohiro Takigawa | Food Production University of Tsukuba 18days | 0.60
18 | Dr. Ryozo Noguchi Bio Energy University of Tsukuba 17 days | 0.57
Total 2845 days | 95.50
1-2 Short-term Japanese Researchers/Experts
No. Name Specialty 7 Period from Pe_riod' to Days Affiliation
e e e Wat d Salt Balance, Soil Fertility, Food A
1 | Dr. Haruyuki Fujimaki Prﬁd%'c‘glm’ Bio E"‘nz’;g otl Fertrhty, Foo 2009/6/9 | 2009/9/4 | 88 days | University of Tsukuba
2 | Dr. Masayoshi Sato Project Manager 2009/7/18 | 2009/7/23 6 days | University of Tsukuba
3 | Dr. Michiaki Sugita Water and Salt Balance 2009/8/6 { 2009/8/17 | 12 days | University of Tsukuba
4 | Dr, Katsuyoshi Shimizu Food Production 2009/8/8 | 2009/8/17 | 10days | University of Tsukuba




5 | Dr. Masayoshi Sato Project Manager 2009/8/22 2009/9/2 | 12 days | University of Tsukuba

6 | Dr. Tomoyuki Taniguchi Water and Salt Balance 2009/8/22 | 2009/12/28 | 129 days | University of Tsukuba

7 | Dr. Atsushi Ishii Water and Salt Balance 2009/8/25 2009/9/1 | 8days | Mie University

8 | Dr. Haruyuki Fujimaki Water and Salt Balance 2009/10/16 | 2009/10/28 | 13 days | University of Tsukuba

9 | Dr. Masayoshi Sato Project Manager 2009/10/24 | 2009/10/31 8 days | University of Tsukuba
10 | Dr. Tomohiro Takigawa Food Production 2009/10/24 | 2009/10/31 8 days { University of Tsukuba
11 | Dr, Mitsuhiro Inoune Water and Salt Balance 2009/11/15 | 2009/11/25 | 11 days | Tottori University
12 | Dr. Teruo Higashi Soil Fertility 2009/11/20 | 2009/11/26 | 7days | University of Tsukuba
13 | Dr. Haruyuki Fujimaki Water and Salt Balance 2009/11/16 | 2009/12/1 | 16 days | University of Tsukuba
14 | Dr. Masayoshi Sato Project Manager 2009/12/19 | 2009/12/27 | 9days | University of Tsukuba
15 | Dr. Katsuyoshi Shimizu Food Production 2010/1/14 2010/2/6 | 24 days | University of Tsukuba
16 | Dr. Haruyuki Fujimaki ‘Water and Salt Balance 2010/2/24 { 2010/3/11 | 16 days | University of Tsukuba
17 | Dr. Masayoshi Sato Project Manager 2010/2/26 | 2010/3/13 | 16 days | University of Tsukuha
18 | Dr. Atsushi Ishii Water and Salt Balance 2010/2/26 | 2010/3/13 | 16 days | Mie University
19 | Dr, Xin Yuan Water and Salt Balance 2010/2/26 | 2010/3/13 | 16 days | University of Tsukuba
20 | Dr. Tomoyuki Taniguchi Water and Salt Balance 2010/2/26 | 2010/3/17 | 20 days | University of Tsukuba
21 | Dr. Mitsuhiro Inoue Water and Salt Balance 2010/3/2 | 2010/3/12 | 11 days | Tottori University
22 | Dr. Tomohiro Takigawa Food Production 2010/3/4 | 2010/3/13 | 10 days | University of Tsukuba
23 | Dr. Sachio Maruyama Food Production 2010/3/4 | 2010/3/13 | 10 days [ University of Tsukuba
24 | Dr. Ryozo Noguchi Bio Energy 2010/3/4 | 2010/3/13 | 10 days |} University of Tsukuba
25 | Dr. Katsuyoshi Shimizu Food Production 2010/3/4 | 2010/3/11 { 8days | University of Tsukuba
26 | Dr. Naoto Ishikawa Food Production 2010/3/4 | 2010/3/12 | 9days | University of Tsukuba
27 | Dr. Shusuke Matsushita Water Management 2010/3/75 | 2010/3/10 6 days | University of Tsukuba
28 | Dr. Teruo Higashi Soil Fertility 2010/3/6 | 2010/3/11 6 days | University of Tsukuba
29 | Dr. Masayoshi Sato Project Manager 2010/3/26 | 2010/3/31 | 6days | University of Tsukuba




30 | Dr. Tomoyuki Taniguchi Water and Salt Balance 2010/3/26 | 2010/3/31 | 6days | University of Tsukuba
31 | Dr. Haruyuki Fujimaki gﬁ;&ﬁ?ﬁffgﬁg’ Soil Fertility, Food 2010/4/20 | 2010/6/8 | 50 days | Tottori University

32 | Dr. Masayoshi Sato Project Manager 2010/5/11 | 2010/5/21 | 11 days | University of Tsukuba
33 | Dr. Aki Hoshino Water and Salt Balance, Soil Fertility 2010/5/17 | 2010/7/19 | 64 days | University of Tsukuba
34 | Dr. Michiaki Sugita Water and Salt Balance, Water Management 2010/6/19 | 2010/6/28 | 10 days | University of Tsukuba
35 | Dr. Haruyuki Fujimaki gﬁ?&&ﬁ?ﬁ‘fﬁﬁiﬁi’ Soil Fertility, Food 2010/7/1 | 20107729 | 29 days | Tottori University

36 | Dr. Sachio Maruyama Food Production 2010/7/8 | 2010/7/20 | 13 days | University of Tsukuba
37 | Dr. Naoto Ishikawa Food Production, Bio Energy 2010/7/8 | 2010/7/20 ] 13 days | University of Tsukuba
38 | Dr. Tomoyuki Taniguchi Water and Salt Balance, Water Management 2010/7/8 | 2010/7/20 | 13 days | University of Tsukuba
39 | Dr. Xin Yuan Water and Salt Balance, Water Management 2010/7/9 | 2010/7/23 |1 15 days | University of Tsukuba
40 { Dr. Masayoshi Sato Project Manager 2010/7/9 | 2010/7/30 | 22 days | University of Tsukuba
41 | Dr. Katsuyoshi Shimizu Food Production, Bio Energy 2010/7/9 2010/8/5 | 28 days | University of Tsukuba
42 | Dr. Shusuke Matsushita Water Management, Food Production 2010/7/16 | 2010/7/21 | 6 days | University of Tsukuba
43 | Dr. Michiaki Sugita Water and Salt Balance, Water Management 2010/7/31 | 2010/8/14 | 15 days | University of Tsukuba
44 | Dr. Aki Hoshino ‘Water and Salt Balance, Soil Fertility 2010/8/21 | 2010/9/29 | 40days | University of Tsukuba
45 | Dr. Haruyuki Fujimaki gﬁ?&?&fﬁ?ﬁﬁi‘i&i’ Soil Fertility, Food 2010/9/14 | 2010/10/15 | 32 days | Tottori University

46 | Dr. Yoshinobu Kitamura Water and Salt Balance, Soil Fertility 2010/9/19 | 2010/10/1 | 13 days | Tottori University

47 { Dr. Shusuke Matsushita Water Managerment, Food Production 2010/9/24  2010/9/28 { 5days | University of Tsukuba
48 { Dr. Tomoynki Taniguchi Water and Salt Balance, Water Management 2010/9/29 | 2010/12/3 | 66 days | University of Tsukuba
49 | Dr. Naoto Ishikawa Food Production, Bio Energy 2010/10/22 | 2010/11/2 § 12 days [ University of Tsukuba
50 | Dr, Katsuyoshi Shimizu Food Production, Bio Energy 2010/10/23 | 2010/10/30 } 8 days | University of Tsukuba
51 | Dr. Masayoshi Sato Project Manager 2010/11/2 | 2010/11/16 | 15 days | University of Tsukuba
52 | Dr. Aki Hoshino Water and Salt Balance, Soil Fertility 2010/12/3 | 2010/12/24 | 22 days { University of Tsukuba
53 | Dr. Naoto Ishikawa Food Production, Bio Energy 2010/12/12 | 2010/12/18 § 7 days | University of Tsukuba
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54 | Dr. Katsuyoshi Shimizu Food Production, Bio Energy 2011/1/8 2011/2/1 | 25 days | University of Tsukuba
55 | Dr. Haruyuki Fujimaki prater ;ﬁ?ﬁl{fﬂﬁg’ Soil Fertility, Food 2011/125 | 201122 | 9days | Tottori University
56 | Dr. Haruyuki Fujimaki vater cﬁ;‘oi:sglfoBEar‘li*;;;’ Soil Fertility, Food 2011/3/19 | 201173725 | 7days | Tottori University
57 | Dr. Haruyuki Fujimaki gﬁgﬁ%ﬁ%{fgg&;’ Soil Fertility, Food 2011/4720 | 2011/522 | 13 days | Tottori University
58 | Dr. Naoto Ishikawa Food Production, Bio Energy 2011/4/21 2011/5/1 § 11 days | University of Tsukuba
59 | Dr. Masayoshi Sato Project Manager 2011/4/26 2011/5/4 | 9days | University of Tsukuba
60 | Dr. Haruyuki Fujimaki Water ;?fn;sglitf};‘;a;r‘g’ Soil Fertility, Food 2011/5/17| 2011/6/9 | 24 days | Tottori University
61 | Dr. Sachio Maruyama Food Production 20117523 | 2011/5/31 9 days | University of Tsukuba
62 | Dr. Naoto Ishikawa Food Production, Bio Energy 2011/5/29 2011/6/4 | 7days | University of Tsukuba
63 | Dr. Masayoshi Sato Project Manager 2011/5/30 2011/6/4 | 6days | University of Tsukuba
64 | Dr. Masayoshi Sato Project Manager 2011/7/1 ] 2011/7/22{ 22 days | University of Tsukuba
65 | Dr. Naoto Ishikawa Food Production, Bio Energy 2011/7/9 | 2011/7/21 | 13 days | University of Tsukuba
66 | Dr. Xin Yuan Water and Salt Balance, Water Management 2011/7/11 | 2011/722 | 12 days | University of Tsukuba
67 | Dr. Michiaki Sugita Water and Sait Balance, Water Management 2011/7/11 | 2011/7/22 | 12 days | University of Tsukuba
68 | Dr, Sachio Maruyama Food Production 2011/7/12 | 2011/7/23 | 12 days | University of Tsukuba
69 | Dr. Tomoyuki Taniguchi Water and Salt Balance, Water Management 2011/7/22 2011/8/7 | 17 days i University of Tsukuba
70 | Dr. Haruyuki Fujimaki gﬁgﬁ?&?ﬁﬂsﬁiﬁg’ Soil Fertility, Food 2011/727 | 2011/8/5 | 10days | Tottori University
71 | Dr. Haruyuki Fujimaki ater c?;;‘ffg‘{fg:;‘;g Soil Fertility, Food 2011/8/17 | 2011/829 | 13 days | Tottori University
72 | Dr. Sachio Maruyama Food Production 2011/10/1 | 2011/10/7 | 7 days | University of Tsukuba
73 | Dr. Haruyuki Fujimaki Xg?;ci?i§§fosgé§;;’ Soil Fertility, Food 2011/10/2 | 2011/10/12 | 11 days | Tottori University
74 | Dr. Masayoshi Sato Project Manager 2011/11/14 | 2011/11/22 | 9 days | University of Tsukuba
75 | Dr. Naoto Ishikawa Food Production, Bic Energy 2011/11/17 1 2011/11/22 | 6 days | University of Tsukuba
76 | Dr. Tomoyuki Taniguchi Water and Salt Balance, Water Management 2011/12/10 | 2011/12/20 | 11 days | University of Tsukuba




Water and Salt Balance, Soil Fertility, Food

77 | Dr. Haruyuki Fujimaki Production, Bio Energy 2011/12/16 | 2011/12/29 | 14 days | Tottori University
78 | Dr. Shusuke Matsushita Water Management 2011/12/18 | 2011/12/23 | 6 days | University of Tsukuba
79 | Dr. Xin Yuan Water and Salt Balance, Water Management 2011/12/19 | 2011/12/29 | 11 days | University of Tsukuba
80 | Dr. Haruyuki Fujimaki ggﬁcﬂfglfoBEﬁf;g’ Soil Fertility, Food 2012/1716 | 2012/127 | 12days | Tottori University
81 | Dr. Masayoshi Sato Project Manager 2012/1/21 | 2012/1/2% 1 9days | University of Tsukuba
82 | Dr. Katsuyoshi Shimizu Food Production, Bio Energy 2012/2/10 | 2012/2/17] &days | University of Tsukuba
83 | Dr. Masayoshi Sato Project Manager 201272724 | 2012/3/14 | 20days | University of Tsukuba
84 | Dr. Xin Yuan Water and Salt Balance, Water Management 2012/2/27 | 2012/3/14 | 17 days { University of Tsukuba
85 | Dr. Haruyuki Fujimaki ater and Sg‘foBﬁ‘flfl};; Soil Fertility, Food 2012/2727 | 2012/3/17 | 20 days | Tottori University
86 | Dr. Sachio Maruyama Food Production 2012/3/8 | 2012/3/15 | 8days | University of Tsukuba
87 | Dr. Aki Kubota Soil Fertility, Food Production 2012/3/8 | 2012/3/15 | 8days | University of Tsukuba
38 | Dr. Michiaki Sugita Water and Sait Balance 2012/3/17 | 2012/3/26 | 10 days | University of Tsukuba
89 | Dr. Shusuke Matsushita Water Management 2012/4/12 2012713 | 83 days | University of Tsukuba
90 | Dr. Aki Kubota Soil Fertility, Food Production 2012/4/14 { 2012/4/25 | 12 days | University of Tsukuba
91 | Dr. Haruyuki Fujimaki pater and f‘g‘ffg}gr‘g’ Soil Fertility, Food 2012/4/16 | 2012/4227 | 12 days | Tottori University
52 | Dr. Masayoshi Sato Project Manager 2012/4/20 2012/5/3 | 14 days | University of Tsukuba
93 | Dr. Tomoyuki Taniguchi Water and Salt Balance, Water Management 2012/4/23 2012/5/3 | 11 days | University of Tsukuba
94 | Dr. Haruyuki Fujimaki ggff&;?fn,sg]ito]?’gﬁ;;’ Soil Fertility, Food 2012/5/14 | 2012/5119 | 6 days | Tottori University
95 § Dr. Masayoshi Sato Project Manager 2012/5R29 | 2012/6/14 | 17 days | University of Tsukuba
96 | Dr. Naoto Ishikawa Food Production, Bio Energy 2012/5/31 2012/6/% | 10 days | University of Tsukuba
97 | Dr. Katsuyoshi Shimizu Food Production, Bio Energy 2012/5/31 | 2012/6/14 | 15 days | University of Tsukuba
98 ! Dr. Aki Kubota Soil Fertility, Food Production 2012/5/31 | 2012/6/14 | 15 days { University of Tsukuba
99 | Dr. Xin Yuan Water and Salt Balance, Water Management 2012/6/2 | 2012/6/14 | 13 days | University of Tsukuba
100 } Dr. Masayoshi Sato Project Manager 2012/6/28 | 2012/7/23 | 26 days | University of Tsukuba
101 | Dr. Haruyuki Fujimaki Water and Salt Balance, Soil Fertility, Food 2012/7/2 | 201277721 | 20 days | Tottori University

Production, Bio Energy
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102 | Dr. Tomoyuki Taniguchi Water and Salt Balance, Water Management 2012/7/10 1 2012/7/18 | 9 days | University of Tsukuba
103 | Dr. Aki Kubota Soil Fertility, Food Production 2012/7/10 | 2012/7/19 | 10 days | University of Tsukuba
104 | Dr. Xin Yuan Water and Salt Balance, Water Management 2012/7/10 | 2012/7/23 | 14 days | University of Tsukuba
105 | Dr. Katsuyoshi Shimizu Food Production, Bio Energy 2012/7112 { 2012/7/26 | 15 days | University of Tsukuba
106 | Dr, Michiaki Sugita Water and Salt Balance 2012/714 | 2012/7/19{ 6days | University of Tsukuba
107 | Dr. Sachio Maruyama Food Production 2012/7/14 | 2012/7/21 | 8days | University of Tsukuba
108 | Dr. Teruo Higashi Soil Fertility 2012/7/15 | 2012/7/19 | Sdays | University of Tsukuba
109 | Dr. Aki Kubota Soil Fertility, Food Production 2012/7/30 | 2012/8/21{ 23 days | University of Tsukuba
110 | Dr. Masayoshi Sato Project Manager 2012/7/31 2012/8/9 1 10 days | University of Tsukuba
111 | Dr. Michiaki Sugita Water and Salt Balance 2012/8f22 | 2012/8/27 | 6days | University of Tsukuba
112 | Dr. Masayoshi Sato Project Manager 2012/8/28 | 2012/10/4 | 38 days | University of Tsukuba
113 | Dr. Haruyuki Fujimaki ggfj‘gc%‘;‘:lsgfo’gg!‘;‘r’;; Soil Fertility, Food 2012/8/30 | 2012/9/14 | 16 days | Tottori University

114 | Dr. Aki Kubota Soil Fertility, Food Production 2012/9/15 | 2012/9/22 | 8 days | University of Tsukuba
115 | Dr. Xin Yuan Water and Salt Balance, Water Management 2012/9/22 | 2012/10/4 | 13 days | University of Tsukuba
116 | Dr. Naoto Ishikawa Food Production, Bio Energy 2012/9/26 | 2012/10/3 | 8 days | University of Tsukuba
117 | Dr. Haruyuki Fujimaki gﬁ?&ﬁﬁ?ﬁ‘foBﬁii?;;’ Soil Fertility, Food 2012/10/3 | 2012710712 | 10 days | Tottori University

118 | Dr. Aki Kubota Soil Fertility, Food Preduction 2012/11/2 | 2012/11/10 } % days | University of Tsukuba
119 | Dr. Masayoshi Sato Project Manager 2012/11/12 | 2012/11/25 | 14 days | University of Tsukuba
120 | Dr. Masayoshi Sato Project Manager 2012/12/13 | 2012/12/22 } 10 days | University of Tsukuba
121 | Dr. Haruyuki Fujimaki gﬁg""f;ﬁ?g’foi’g;ae‘;g’ Soil Fertility, Food 2012/12/17 | 201212729 | 13 days | Tottori University

122 | Dr. Masayoshi Sato Project Manager 2013/1/18 | 2013/1/25} 8days | University of Tsukuba
123 | Dr. Aki Kubota Sqil Fertility, Food Production 2013/1/20 | 2013/1/31 | 12 days | University of Tsukuba
124 | Dr. Haruyuki Fujimaki gzée.fc%ﬁ:sﬁlf OBEa é::::g;’ Seil Fertility, Faod 2013/1/21 | 2013/1/27 | 7 days | Tottori University

125 | Dr. Masayoshi Sato Project Manager 2013/2/1 | 2013/2/28 | 28 days | University of Tsukuba
126 | Dr. Shuichiro Yoshida Water and Salt Balance 2013/2/1 2013/2/8 | 8days [ Tokyo University

127 | Dr, Haruyuki Fujimaki Water and Salt Balance, Soil Fertility, Food 2013/2/27 2013/3/8 | 10 days | Tottori University




Praduction, Bioc Energy

128 | Dr. Shusuke Matsushita Water Management 2013/3/2 1 2013/3/11 | 10days | University of Tsukuba
129 | Dr. Tomoyuki Taniguchi Water and Salt Balance, Water Management 2013/3/14 | 2013/3/25} 12 days | University of Tsukuba
130 | Dr. Aki Kubota Soil Fertility, Food Production 2013/4/9 | 2013/4/20 | 12 days | University of Tsukuba
131 { Dr. Masayoshi Sato Project Manager 2013/4/9 | 2013/427 | 19days | University of Tsukuba
132 | Dr. Ryozo Noguchi Bio Energy 2013/4/12 | 2013/4/18 | 7 days | University of Tsukuba
133 | Dr. Xin Yuan Water and Salt Balance, Water Management 2013/4/16 | 2013/4/27 | 12 days | University of Tsukuba
134 | Dr. Haruyuki Fujimaki Watcr ;{;f;?fg;i‘;;;’ Soil Fertility, Food 2013/4/17 | 2013/4/26 | 10 days | Tottori University

135 | Dr. Katsuyoshi Shimizu Food Production, Bio Energy 2013/4/18 | 2013/4/27 | 10days | University of Tsukuba
136 | Dr. Aki Kubota Soil Fertility, Food Production 2013/5/14 | 2013/5/23 | 10days | University of Tsukuba
137 | Dr. Masayoshi Sato Project Manager 2013/5/15 ) 2013/6/11 | 28 days | University of Tsukuba
138 | Dr. Haruyuki Fujimaki prater c?%‘fl,sé?féﬁi'ﬁg’ Soil Fertility, Food 2013/5/17 | 2013/5/26 | 10 days | Tottori University

139 | Dr. Haruyuki Fujimaki E‘;gg;gfg‘ffg};‘;g’ Soil Fertility, Food 2013/6/6 | 2013/6/9 | 4days | Tottori University

140 | Dr. Xin Yuan Water and Salt Balance, Water Management 2013/6/18 2013/7/1 | 14 days | University of Tsukuba
141 | Dr. Masayoshi Sato Project Manager 2013/6/27 | 2013/7/11 { 15 days | University of Tsukuba
142 | Dr. Masayoshi Sato Project Manager 2013/10/6 | 2013/10/17 | 12 days | University of Tsukuba
143 | Dr. Aki Kubota Soil Fertility, Food Production 2013/10/18 | 2013/10/30 | 13 days | University of Tsukuba
144 | Dr. Masayoshi Sato Project Manager 2013/11/22 | 2013/12/19 | 28 days | University of Tsukuba
145 | Dr. Xin Yuan Water and Salt Balance, Water Management 2013/11/29 | 2013/12/19 | 21 days { University of Tsukuba
146 | Pbr. Aki Kuboia Soil Fertility, Food Production 2013/12/3 | 2013/12/13 | 11 days | University of Tsukuba
147 | Dr. Naoto Ishikawa Food Production, Bio Energy 2013/12/10 | 2013/12/21 | 12 days { University of Tsukuba
148 | Dr, Katsuyoshi Shimizu Food Production, Bio Energy 2013/12/13 | 2013/12/24 | 12 days { University of Tsukuba
149 | Dr. Yoshinobu Kitamura Water and Salt Balance, Soil Fertility 2013/12/14 | 2013/12/26 | 13 days | Tottori University

150 | Dr. Harnyuki Fujimaki gg?;cﬁfmsg'foggﬁr‘g’ Sol Fertility, Food 2013/12/16 | 2013/12/26 | 11 days | Tottori University

151 | Dr. Shuichiro Yoshida Water and Salt Balance 2014/1/5 | 2014/1/12 | 8days | Tokyo University

152 | Dr. Masayoshi Sato Project Manager 2014/1/9 | 2014/1229 | 21 days [ University of Tsukuba
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Water and Salt Balance, Soil Fertility, Food

153 | Dr. Haruyuki Fujimaki Production, Bio Energy 2014/2/6 | 201422/12} 7days | Tottori University

154 | Dr. Aki Kubota Soil Fertility, Food Production 2014/2/13 | 2014/2/24 | 12 days | University of Tsukuba
155 | Dr. Katsuyoshi Shimizu Food Production, Bio Energy 2014/2/27 | 2014/3/10{ 12 days | University of Tsukuba
156 | Dr. Tomoyuki Taniguchi Water and Salt Balance, Water Management 2014/3/6 | 2014/3/17 | 12 days | University of Tsukuba
157 | Dr. Xin Yuan Water and Salt Balance, Water Management 2014/3/6 | 2014/3/19 | 14 days | University of Tsukuba
158 | Dr. Masayoshi Sato Project Manager 2014/3/6 | 2014/3/25 | 20 days | University of Tsukuba
159 | Dr. Haruyuki Fujimaki prater c@%‘fgffgi@‘;g Soil Pertility, Food 2014/3/19 | 2014/3729 | 11 days | Tottori University

160 | Dr. Masayoshi Sato Project Manager 2014/4/12 2014/5/1 | 20 days | University of Tsukuba
161 | Dr. Haruyuki Fujimaki gﬁ?ﬁ;&?ﬁfﬁﬁ?&;’ Soil Fertility, Food 2014/4/21 | 2014/4229 | 9days | Tottori University

162 | Dr. Michiaki Sugita Water and Salt Balance 2014/5/9 | 2014/5/15{ 7days | University of Tsukuba
163 | Dr. Masayoshi Sato Project Manager 2014/5/9 | 2014/5/23 | 15 days | University of Tsukuba
164 { Dr. Aki Kubota Soil Fertility, Food Production 2014/5/9 | 2014/5/23 { 15 days | University of Tsukuba
165 | Dr. Xin Yuan ‘Water and Salt Balance, Water Management 2014/5/9 | 2014/5723 | 15 days | University of Tsukuba
166 | Dr. Haruyuki Fujimaki gg:ﬁ;{g,sglitOBEa}]ae?;;’ Soil Fertility, Food 2014/5/15 | 2014/5/19 | 5days | Tottori University

167 | Dr. Shuichiro Yoshida ‘Water and Salt Balance 2014/5/26 2014/6/3 | 9days | University of Tsukuba
168 | Dr. Katsuyoshi Shimizu Food Production, Bio Energy 2014/6/9 | 2014/6/20 | 12 days | University of Tsukuba
169 | Dr. Haruyuki Fujimaki ggff;j;ﬁﬂlsglitoBg}fgf‘;’ Soil Fertility, Food 2014/6/12 | 2014/6/19 | 8days | Tottori University

170 | Dr. Masayoshi Sato Project Manager 2014/6/14 2014/7/9 | 26 days | University of Tsukuba
171 | Dr. Xin Yuan Water and Salt Balance, Water Management 2014/6/20 2014/7/3 { 14 days | University of Tsukuba
172 | Dr. Haruyuki Fujimaki },‘:ﬁ?ﬁﬁiﬁg?j%ﬁ;;;’ Soil Fertility, Food 2014/7/12 | 2014/7/19| 8days | Tottori University

173 | Dr. Katsuyoshi Shimizu Food Production, Bio Energy 2014/7/13 | 2014/728 | 16 days | University of Tsukuba
174 | Dr. Aki Kubota Soil Fertility, Food Production 2014/8/1 | 2014/822 | 22 days | University of Tsukuba
175 | Dr. Tomoyuki Taniguchi Water and Salt Balance, Water Management 2014/8/3 | 2014/8/11 | 9days | University of Tsukuba
176 | Dr. Xin Yuan Water and Salt Balance, Water Management 2014/8/21 | 2014/9/12 | 23 days | University of Tsukuba
177 | Dr. Nacto Ishikawa Food Production, Bio Energy 2014/8/26 | 2014/9/12 ] 18 days | University of Tsukuba




178 | Dr. Masayoshi Sato Project Manager 2014/8/29 | 2014/9/12 | 15days | University of Tsukuba
179 | Dr. Haruyuki Fujimaki gﬁgegcﬁ})‘;,sg‘;fgj:’;g= Soil Fertility, Food 2014/8/30 | 2014/9/5 | 7days | Tottori University
180 | Dr. Sachio Maruyama Food Production 2014/8/30 2014/9/6 | 8 days | University of Tsukuba
181 | Dr. Michiaki Sugita Water and Salt Balance 2014/9/1 | 2014/9/11 | 11 days | University of Tsukuba
182 | Dr. Aki Kubota Soil Fertility, Food Production 2014/9/1 | 2014/9/11 | 11 days | University of Tsukuba
183 | Dr. Tomoyuki Taniguchi Water and Salt Balance, Water Management 2014/9/2 | 2014/9/12 | 11 days | University of Tsukuba
184 | Dr. Shusuke Matsushita Water Management 2014/9/3 | 2014/9/11 | 9days | University of Tsukuba
185 | Dr. Katsuyoshi Shimizu Food Production, Bio Energy 2014/9/23 | 2014/10/4 | 12 days | University of Tsukuba
186 | Dr. Masayoshi Sato Project Manager 2014/9428 | 2014/10/11 | 14 days | University of Tsukuba
187 { Dr. Aki Kubota Soil Fertility, Food Production 2014/10/6 | 2014/10/17 | 12 days |} University of Tsukuba
188 | Dr. Haruyuki Fujimaki ggfﬁ o?&i?glitoBE?xllae?;% Soil Fertility, Food 2014/10/17 | 2014/10/20 | 4 days | Tottori University
189 | Dr. Michiaki Sugita Water and Salt Balance 2014/11/5 | 2014/11/14 { 10 days | University of Tsukuba
190 | Dr. Shuichiro Yoshida Water and Salt Balance 2014/11/11 | 2014/11/17 ] 7 days | Tokyo University
191 | Dr. Masayoshi Sato Project Manager 2014/11/14 | 2014/12/6 | 23 days | University of Tsukuba
192 | Dr, Aki Kubota Soil Fertility, Food Production 2014/11/18 | 2014/11/28 | 11 days | University of Tsukuba
2865 days
1-2 Long-term Japanese Experts

No. Name Specialty Period from | Period fo Days Affiliation

1 | Mr, Tetsuo Kamitani Project Coordinator 2009/9/15 | 2011/12/19 | 826 days -

2 | Mr. Shinichi Osaka Project Coordinator 2011711728 | 2012/4/24 | 149 days -

3 | Mr, Tetsuo Kamitani Project Coordinator (Shorf-term) 2012/6/29 2012/8/4 | 37 days -

4 | Ms, AyakoOsada Project Coordinator 2012/9/18 | 2015/3/31 | 925 days -

1937 days




2. List of Equipment

Current

Prgtlz?;gxggnt Name of Equipment Unit/ set | Price (ven) Price (LE) Location to“ggly?):te (ﬁo%dlé;og) &]%?%E%n)
JFY 2009
Flux Measurement System {(ET System for Eddy CU, SWERI,
Japan Correlation Method), packing charge 3| 29,348,518 WMRI 2010/6/18 B B
Japan éﬁg;zgs;;c ggégler Current Profiler with Boat, Batter 1 4,974,900 WMRI 2010/3/16 A A
I CU, SWERI,
apan TDR MEASUREMENT INSTRUMENT 4 2,683,300 WMRI 2010/3/16 A B
Japan 500 MULTIPLEXERS WITH BRACKET 24| 2,608,200 SURVERL, A B
Japan 15CM/3ROD PROBE FOR TDR 100 105 | 1,850,000 Srmy ERb A B
Japan DATALOGGER 4M 4| 1,039,500 Smp A B
Japan Solar Module, Charge Confroller 1 35,280 WMRI 2010/3/16 A A
Japan 25-CH SOLID STATE MULTIPLEKERS 4 763,560 Sy oRE | 201053016 A B
Japan SOIL MOISTURE/TEMPERATURE/EC SENSOR 65| 2,837,625 cu 2010/7/28 | & Broken B
Japan B o iR Tor Soil Moisture/ 13| 1,103,340 cu 2010/316 | 3 Broken A
Japan LAIPLANT CANOPY ANALYZER 1 1,764,000 CU 2010/3/16 A A
2 not
Japan Electric Balance 5 189,000 CU, WMRI, 2010/3/16 | working A
HRI AC
FLECTRONIC LEVEL ’
Japan Pattell'n stuff SG-3M | 319,725 WMRI 2010/3/16 A A
Metal tripod
Japan Weather Hawk 1 309,960 cu 2010/3/16 A A
Japan HUMIDITY SENSOR 3 81,648 cu 2010/3/16 A A
Japan Small size constant temperature incubator shaker 1 458.850 APRI 2010/7/28 A A
Fapan Fiber Analysis w/IMPULSE SEALER 1 1,128,800 APRI 2010/7/28 A A
Broken
Profile Probe / Access tube long 1 and
Japan 517,335 WMRI 2010/7/28 | repaired A
A
Data logger Delta-T Devices DL6 1 LostC




— Wy

Thermal Properties Measurement of

Japan Natural&Engineered Materials 1 367,500 cu 2010/7128 A A
Japan Dewpoint Potential Meter 1 1,176,000 cu 2010/7/28 A A
Broken
Japan Sap Flow System 8 1,599,984 CU 2010/7/28 and A
replaced A
Fapan Electromagnetic Current meter 1 535,500 WMRI 2010/7/28 A A
Japan Laser Distance Meter 1 164,850 WMRI 2010/3/28 A A
Japan AQUA Watcher 4 1,554,000 WMRI 2010/7/28 A A
Japan Sap Flow Relative Rate Sensor 5 803,250 CU 2010/7/28 A A
Local Liquid Nifrogen Storage Vessel 1 7,000 | CU A A
Local Rechargeable ER ! 220 | CU - -
Local Tripods 1 345 | CU A A
3 stolen, 1
Local Water Level Sensor 15 50,250 | WMRI 2010/3/24 broken A
A, C
I stolen, 3
Local Water Level Sensor & EC Sensor 15 168,750 | WMRI, DRI broken
A.C
Laocal Baro Sensor 2 8,380 | WMRI, DRI A
Local Data Collection Unit 1 1,700 | WMRI Broken
Local Battery Charger 1 1,250 | CU A A
Local 25m Cable 1 300 | CU - -
Local Inverter 150W 1 100 | CU - -
Local Power Inverter 350W 1 250 | CU - -
JEFY 2010
Japan Plant Water Status Console 3005-1412 SMEC 1 1,120,350 Cu 2010/7/28 A A
Japan Thermo Manager 1 271,425 WMRI 2010/7/28 Lgs‘:
Japan Velocity Meter Model 2000 1 772,800 WMRI 2010/10/18 A A
Japan 15cm/3Read Probes for TDR100 20 472,500 WMRI 2010/10/18 A A
Leaf Chamber Flow meter with portable
Japﬂn Photosynthesis System LI-6400XTR 1 9,079,350 CcU 2010/10/18 A A
Japan Sap Flow Sensor, Micro Logeer 1 1,163,400 cU 2010/1731 A A
Japan Outdoors Box 1 827,610 CU 2010/7/31 A A
Japan Velocity Meter Setting 1 73,500 WMRI 2010/8/23 A A
Japan USB Serial Cable for ADCP 1 5,775 WMRI 2010/7/9 A A




I
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Instaliation operation charge for Flux Measurement

Japan System station 1 1,491,000 Ccu 2010/6/19 - -
Japan Charge Controller for Solar Panel SG-4 1 12,180 SWERI 2010/12/3 A A
Japan Compact pH Meter 1 98,280 WMRI, DRI 201011213 A A
Japan Laser Leaf Area Meter 1 1,541,137 CU 2012/1/8 A A
Japan Chlorophyll Meter SPAD-502PIus 1 260,820 Ccu 2011/5/23 A A
Japan Leaf Porometer 1 567,000 cuU 2011/5/23 A A
Japan Access Tube 1 305,686 WMRI 2011/4/20 A A
Japan Partable specirophotometer 1 1,211,962 CuU 2012/1/8 A A
Japan Fraction collector 1 296,940 CuU 2012/1/8 A A
Japan Laser Range Finder TRUPULSEZ00 1 112,350 HRI 2011/5/30 A A
Japan Mill 1 642,600 HRI 2012/1/8 A A
Local Generator 1 425 | CU A A
Local Electric Pomp 2 1,200 | ARC A A
CU, ARC
Local Laptop Computer 6 22,085 WMRL DRI 2011/3/28 A A
Local Solar Panel (with structure) 4 35,800 | SRS VERL A A
Local Liquid Nitrogen Storage Vessel 1 5,500 | CU A A
Local Digital Camera 4 6,840 | WMRJ, DRI 1 i’f"(‘g‘*“ A
Local Scanner, Printer 1 420 | CU A A
WMRI, DRI, 1 Lost

Local GPS 3 3,180 RRTC A, C A
Local Dry Oven 3 46,200 | S RRTC, 2011/304 B B
Local Engine Motor 1 3,100 A A
Local Water Level Sensor 5 20,000 | WMRI, DRI A A
Local Water Level Sensor & EC Sensor 1 11,600 | WMRI A A
Local Data Collection Unit 1 1,600 | DRI C

Local Portable CD/DVD writer 1 350 cU A A
Local Desktop Computer 1 3,970 | WMRI A A
Local Pick-up Car 1 131,000 | CU A A

IFY 2011
Japan Thermo logger #1921G 40 142,800 WMRI 2011706 | Lot
Japan Sap Flow Meter SFM-1 1 625,703 HRI 201178/17 1 A A




Japan Micro-wave digestion CX1900 1 5,176,500 RRTC 2012/1/8 A
Japan StreamPro ADCP 1 2,499,000 WMRI 2012/1/8 A A
Japan Weather Hawk WH-Mainst 2 706,860 cu 2012/1/8 A A
Japan Multi Auto counter DC-1M5 1] 1,039,500 cu 2012/1/8 Repi"ed A
Japan pH meter F-54, pH standard solution 2 552,983 CU, RRTC 2012/1/8 A A
Japan Glass electrode 4 105,840 [el8] 2012/1/8 A A
Japan Spectrophotometer 1 837,900 cu 2012/1/8 A A
Japan Portable pH meter B-212 1 24,098 CU 2012/1/8 A A
need spare
Japan Centrifuge 5804 14.000rpm 1 696,465 RRTC 2012/1/8 parts C
C
Japan Cable Protection Tube i 29,925 Cu 2012/1/8 - -
Japan DC Fan Motor_ 1 69,825 Cu 2012/1/8 A A
Japan sCyf;rttégllumty wind temperature measurement 1 1,284,150 cu 2012/1/8 A A
Japan Thermo logger #1921G 50 152,250 WMRI 2012/1/22 Lg“
Yapan Sap Flow Meter SEM-1 1 870,581 HRI 2012/1/22 | * 30
Japan Immersion Water Level Sensor 4 287,280 WMRI 2012/1/22 | 1 Stolen
. CU, SWERI,

Japan Tensiometer 3 158,550 WMRI A A

Satellite data, Satellite Image data, and WMRI
Japan ASTER (Advanced Spaceborne Thermal Emission 1 883,470 SWER] 2011/6/6 A A

and Reflection Radiometer) data
Local Digital Balance 4 20,240 | SU-HRE May. 2011 A A
Local Hot Plate 1 4.125 | BRI May. 2011 A A
Local Engine Motor 1 3,100 | ARC A A
Local Drill 1 979 | CU A A
Local Ultrasonic Flow meter SL500 3 293,667 | WMRI, DRI Dec. 2011 B B
Local Distillation System 1 52,000 | APRI 2011/12/20
Local Acer Projector X1110DLP Model No.QSV0001 1 2,362 | WMRI A A

JFY 2012
Arrived

EM-C1-203 Laser Leaf Area Meter through

Japan EM-C1-203CA Conveyer attachment 1 1,599,900 RRTC Faculty on A A
2012.1.7




AUH-CAI

Dewpoint Generator LI-610 / Spare Pasts Kit (1) / EY 65327
Japan Manuals (1) 1,720,740 Ccu Sep 2012 A
10:05-11:56
AUH-CAI
EY 653727
Digestion Testing Device DAISY 11 220V / Sep 2012
degestion vessel (4) filter bag F57 (2) / vacuum 10:05-11:57
Japan desiccator 240 / desiccator plate 241 / stopcock 210 694,575 cu (Arrived A
-240 with damage
and
replaced)
Japan Rain gauge CDC-ECRN-50, CDC-EmsSb 92,820 WMRI . Satol on A
Japan Rain gauge ECRN-50/100, Em5b/50 164,640 WMRI DrSatoh o A
Dr. Fujimaki
Water level sensor JTW-8300-02M-003 / 0~2m / Damaged
Japan 12-28VDC / output 1-5V / cable length 3m 217,350 WMRI on | Dee c
. : Dr. Kubota
Panasonic Toughbook Windows 7 Pro
Japan CF-19BCIADS 299,998 SWERI 331231 Jan A
] Panasonic Toughbook Windows 7 Pro 299.998 WMRI E:'zlf‘;};gta A
apan CF-19BC1ADS : 2013
5 . Arrived
Qil Expeller Pump KT23-100EL osaka Jack Co.ltd through
Japan UP-35RH-1MB Nitto Zouki Co. 404,250 HRI Faculty on A
14 Jan, 2013
Arrived
Japan Analytical Balance 120g01mg 1-9991-01 121,380 cu g‘;g’;’%‘ on A
25 Sep 2012
Passenger
lugguage
Japan Leaf Polo Meter CS-1 567,000 RRTC with Dr. A
Knubota,
Aupust 2012
Local HP Pavillon G6-1320¢e Notebook PC 4075.00 | CU (CRDRs) | Hand overin A

Aungust 2012




¥

Hand over in

Local HP Pavillon G6-1321ee Notebook PC 1 4075.00 | CU (CRDRS) August 2013 A A
Local Solinst 3001 Levelogger Junior Edge F15/M5 3 10140.00 | WMRI A A
Local Solinst 3001 Levelogger Edge F6/M2 10 49800.00 | WMRI, DRI 2 Slofen A
Local Solinst 3001 LTC Junior MI0/F30 4 43160.00 | WMRI, DRI A, C A
Local Solinst 3001 Barologger Edge 4 10800.00 | WMRI 1 Stolen A
Solinst 3001 Standard
Local Communication Packace(USB) CD, USB cable 1 1600.00 | WMRI A A
Solinst 3001 Levelogger Junior Edge F15/M5
Local Communication package (USB) cable 1 unit 3 WMRI A A
JFY 2013
Japan StreamPro ADCP 1 2,783,340 DRI A A
Electric Balance 0.1g - 3000g Dr. Kubota,
fapan SHIMADZU ELB3000 W/AC STD ! 58,500 cu July 2013 A A
I Electric Balance 0.01g - 300g 1 121.380 RRTC gg 'tcl’%iow’ A A
apan SHIMADZU ELB300 W/AC STD g 2013
. . Dr. Kubota,
Tapan Chlorophyll Meter Konica Minolta SPAD-502 Plus i 134,925 cy December A A
Al1RT-106 2013
Dr.
Pressure meter HIOKI  LR5042 Fujimaki,
Japan TW-8300-02M-003 with data logger HIOKI 2 175,140 ARC December A A
2013
Dr. Yoshida,
Japan Water potential sensor P/N40854 MPS-2 10 481,950 SWERI Tanuary A A
2014
Dr. Yoshida,
Japan Data Logger Em 50 5ch 2 190,000 SWERI January A A
2014
Dr. Kubota,
Japan WinRHIZO Regular STD4800 1 827,400 RRTC 14 February A B
2014
Japan Dr. Kubota,
P Tensio Meter DIK-3162 12 9,544 WMRI 14 February A A
2014




Dr. Kubota,

14 February
Japan Tensio Meter DIK-8333 12 9,261 WMRI b ot A A
11 May
2014
Dr, Kubota,
Japan Augar kit for Tensio meter DIK-1640 1 82,950 WMRI 14 February A A
2014
Dr. Kubota,
Japan EC meter LAQUA twin B~771 2 23,100 Ccu 14 February A A
2014
Dr. Kubota,
Japan Infrared thermometer 1T-5508 HORIBA 1 54,600 cu 11 May A A
2014
Dr. Kubota,
Japan Tensio Meter DIK-8334 12 111,132 WMRI 11 May A A
2014
Japan Tripod 1 5,628 CU A A
Japan Digital measure 1 17,325 cu A A
Japan Soil moisture sensor 3 284,550 CU A B
Japan DC fan 3 31,500 CU A A
Local (Sgggs)t 3001 Standard Communication Package 1 WMRI A A
Local Digital camera CASIO EXILM Z8-20 16.1MP 1 666 | ERIVARC A A
6x2,7HD
Local Water flow meter 10,331 | HRI A A
Local Filtration and fertigation unit 36,420 { ARC A A
Local Engine pump Al-Weilerfarid 33,800 | ARC A A
2 tube
Local Profile probe Delta - T with 15 access tubes 1 53,064 | CU, WMRI damaged A
AC
Local LVI?Be[% gegel and EC sensor Solinst 3001 Junior LTC 9 101,300 | WMRI, DRI A A
Ion Selective Electrode Thermo Scientific Orion 13.915 USD
Local VERSA STAR™ Advanced Electrochemistry 1 97,405 | CU 1USD=7LE C
Meter
Local Water Level sensor Solinst 3001 junior LT M5/F15 5 19,100 | RRTC A A
Local BarologgerSolinst 3001LT FS/M1.5 1 2,800 | RRTC A A




Solinst 3001 Standard Communication Package
Local (USB) i RRTC A A
JFY 2014
Solar Panel PX140 120 W
Local Poly-crystalline photovoltaic module 4 5,300 | CU A A
Manufacture- Sunset Germany
Total 126,638,011 | 1,517,463

{MNote 1) CU... Cairo University, SWERI...Soil, Water and Environment Research Institute, WMRI... Water Management Research Institute,

HRI...Horticulture Research Institute, APRI...Animal Production Research Institute, RRTC...Rice Research Training Center

(Note 2) Current Condition
Utilization

: A: High, B: Medium, and C: Low

3. Local Activity Cost Expenditure by the Japanese side

: A: Good, B: Necessary to repair, and C: Impossible to repair

as of Dec. 26, 2014

Exchange Rate: 1LE= 13 yen

Exchange Rate: ILE = 14 yen

Japan Fiscal Year 2009 2010 2011 2012 2013 2014 Total
(Jun. 09 - Mar, 10} {Apr. 10 - Mar. 11) {Apr, 11 - Dec. I1) {Apr. 12 - Mar 13) (Apr. 13 -Mar 14) (Apt. 14 -Mar 15)
Amount (LE) 318,429.61 663,267.11 406,478.30 1,297,571.43 1,026,214.29 1,115,770.00 4,827,730.73




4. Training in Japan

No Name of participant Affiliation Position Field of training Period from | Period to Days | Organizer
. . . s Universit
Prof. Dr. Ezzaldin. O. Faculty of Agriculture, Kick-off Meeting
Tl Abusteit cu Dean (Project Director) 2009/12/7 { 2009/12/13 | 7 days % :fkuba
2 | Prof. Hany A, El-Shem; Faculty of Agriculture, Professor Kick-off Meeting 2009/12/7  2009/12/13 | 7 da Un}versit
- Hany A Y Cu (Project Manager) ¥s ‘)lcrf)ukuba
. . Universit
Dr, Amr Farovk Kick-off Meeting
3 | AbdelkhatikiMoustafa ARC Researcher (Food Production) 2009/12/7 | 2005012113 | 7 days %‘souficuba
] . . Universit
Dr. Tarek Faculty of Agriculture, . Kick-off Meeting
4 | W1 SalaheldinMostafa cuU = Associate Professor (Soil Fertility) 2009/12/7 | 2009/12/13 | 7 days % soufkuba
Faculty of Agriculture Water and Salt 32 Universit
5 | Mr. Rushdi Al Kilani &l * Associate Professor 201110/3 | 2011/11/3 y of
Cu Balance days Toukuba
Universit
Mr. Waleed H M.Abou Water and Salt 32
| 6 | Bl Hassan WMRI Researcher Balance 2011/10/3 1 2011/11/3 days % ofk N
g USE% : E'lt
niversi
! 7 | Mr. Mohamed Melcha WMRI Chief Researcher | wvater and Salt 20117103 | 20117113 | 22 |yof
Balance days Tsukuba
. Universit
Field Crops Research . . 32
8 | Mr. Sayed SaadNaeem Institute, ARC Researcher Soil Fertility 2011/10/3 | 2011/11/3 days yr sotfkuba
. . Universit
Ms. Howida Bayome Field Crops Research . P 32
9 El-habat Institute, ARC Researcher Soil Fertility 2011/10/3 201171173 days PI,' soui ibe
; Universit
10 | Mr. Sayed Ahmed Safina | faculty of Agriculture, -y ooy Food Production 201171053 | 20118 | 220 fyor
¥S | Tsukuba
. . . Universit
Mr. Alaa El Din Hassan Animal Production . . . 32
11 Mohamed Research Institute, ARC Chief Researcher Animal Production 2011/10/3 t  2011/11/3 days ;[" :uﬁc b
. Universit
12 | Ms. Safaa Ahmed Ghorab Horticulture Research Researcher Bio Energy 2011710/3 | 2011/11/3 32 yof
Institute, ARC days Tsuluba
Mr., Yousef Mahfouz Facuity of Agriculture, Water and Salt 28 Universit
13 Hassanin cU Researcher Ralance 2012/8/19 1 2012/9/15 days |y of




Tsukuba

. Universit
14 | Mr.Sherif Maher | spe Researcher Food Production 201271073 | 2012/10/31 | 22 |y of
Abdel-MonaemBassiouni days Tsukuba
. . Universit
15 | Mr. Yosri Ibrahim WMRI Researcher Food Production 2012/10/3 | 2012710311 2 |yof
Mohamed Atta days Tsukuba
Universit
Mr. Ahmed Mohamed Water and Salt 29
16 MohamedAbdelfattah WMRI Researcher Balance 2012/10/3 | 2012/10/31 days % soufkuba
Universit
Mr. Mahmoud Mohamed Water and Salt 29
17 | Abdalla Mahmoud ARC Researcher Balance 2012/10/3 | 2012/10/31 days % solfkuba
Faculty of Agriculture . Food and Oil Cro 12 Universit
18 | Mr. Hassan KoranyIsmail &t > Professor emeritus - P 2013/8/24 2013/9/4 y of
cu Production days Teukuba
. . Universit
Sakha Agriculture Food and Oil Crop 12
19 | Mr. ShebiSaad Mohamed Researc}TStati on, ARC Procurator Production 2013/8/24 2013/9/4 days ;I(‘ solfkuba
. . Universit
: Sakha Agriculture : Food and Oil Crop A 12
20 | Mr, Aboshady Khaled Ali Research Station, ARC Director Production 2013/8/24 2013/9/4 days % solfkuba
Mr, 12 Universit
21 | ShehataAbdrabboAbdelazi | WMRI Coordinator Bio Energy 2013/8/24 2013/9/4 | 4 s | Y of
m Y Tsukuba




Annex 4: List of the Input from the Egyptian Side

1. Assignment of Egyptian C/P

No, Title/ Position Name Affiliation Remarks
1 Project Director Dr. Ali A. Nigm Dean of Faculty of{ From June 2009 until
Agriculture, CU August 2009
2 Project Director Dr. Ezzaldin O. Abusteit Dean of Faculty of]|From August 2009
Agriculture, CU until Feb. 2012
3 Project Director Dr. Ahmed Mageeb Dean of Faculty of]From August 2012
Agriculture, CU until July 2013
4 Project Director Dr. Mohamed Yousri | Dean of TFacplty of | From August 2013
Hashem Agricniture, CU until July 2014
5 Project Director Dr. Hany A. El-Shemy Dean of ©Facolty of | From November 2014
Agriculture, CU
6 Project Advisor Dr. Samir A. Aboulroos cu From Dec. 2009
7 Project Manager Dr, Hany A. EI-Shemy [ol}] until July 2012
8 Project Manager Dr. Rushdi El-Kilani CuU from September 2012
9 Executive Member |Dr. Nahla Z. Abou| WMRI until April 2014
El-Fatouh
10 | Executive Member [ Dr. Sami R. S. Sabry FCRI until July 2012
11 Executive Member | Dr. Malak Farah Gergis Agr. Research Stations, | until July 2012
ARC
12 | Executive Member | Dr. Abbas Abd El-Hay | ARC until July 2012
El-Shenawy
13 Executive Member | Dr. Abdel Aziz A.Abdel | FCRI from July 2012 until
Aziz Dec. 2013
14 | Executive Member | Dr. Mohamed Soliman FCRI from Dec. 2013
15 | Executive Member | Dr. Salah Helal Agr. Research Stations, | from July 2012 until
ARC Dec. 2013
16 | Executive Member | Dr. Ola El Galaly Sakha Agr Res Station from July 2012 until
Sept 2012
17 | Executive Member | Dr. Khaled Ali Abou | Sakha Agr Res Station from Sept 2012
Shady
Group 1: Water and Salt Balance
18 Group Leader Dr. Rushdi El-Kilani CuU Group 3 {concurrent)
19 Dr. Ehab Ahmed El Sayed | DRI until Nov. 2012
20 Dr. Yousef M Mahrous DRI from Nov. 2012 unatil
Aug 2014
21 Eng. Ahmed Habash DRI from Aug.2014
22 Dr. Mahmoud Abdulla ARC
23 Dr. Ahmed Abdel Fattah WMRI
24 Dr. Yousri Atta Abraham WMRI
25 Dr. Magdy Abdel Nabi DRI until Nov, 2012
{passed away)
26 Dr. Tarek Mostafa CuU untii Mar. 2010
27 Dr. Akram El-Ganzouri NWRC until Mar, 2010
28 Dr, Ashraf E] Sayed DRI until Mar, 2011
29 Dr. Ahmed Abdel Fattah WMRI
30 Eng. Yousef Mahfouz | DRI from July 2012 until
Hassanin July 2014
31 Dr. Mohamed Ismail SWERI from June 2013
32 Dr. Ahmed Habash DRI from August 2014
Group 2: Water Management
33 Group Leader Dr. Talaat El Gamal WMRI
34 Dr, GamalFawzy WMRI
35 Dr, Mohamed Meleha WMRI
36 Dr. Mohamed H. A. Nawar | CU
37 Eng. Sohair Kamal WMRI until Nov. 2012




38 Dr. Waleed H. M. Abou El | WMRI Group 3 (concurrent)
Hassan
39 Dr. Abdrabbo Abdel-Azim | WMRI from July 2012
A. ShehataAboukheira
Group 3; Soil Fertility
40 | Group Leader Dr. Bassiouni  Abdel | ARC
RazikZayed
41 Dr. Saved SaadNaeem ARC
42 Dr. El-Sharkawi G M | 777 until  June 2013
Haytham
43 Dr. Howida Bayome | ARC until Mar 2014
El-habat
44 Dr. Mohamed | DRI until Nov. 2012
AkmalOmara
45 Dr. Haytham El Sharkawi | ARC until June 2013
46 Dr. Ismail Saad Hassan | ARC
El-Refaee
47 Dr Salah El Behairy ARC until Nov. 2012
48 Dr. Ibrahim Hashim ARC from June 2013
Group 4; Food Production
49 Group Leader Dr. Korany Abdel-Gawad | CU
50 Dr. Rafea El-Zanaty Ccu vnttl June 2013
3l Dr. Sayved Ahmed Safina CU
52 Dr. Said Shehata ARC until June 2013
53 Dr. Alaa El-Din Hassan | ARC
Mohamed
54 Dr. Samir Hepazy CuU until June 2013
55 Dr. Mahmoud Ibrahim Abo until June 2013
Yousef
56 Dr. Sherif Maher
57 Dr, Mohamed K. Khalil Cu from Dec. 2011 until
Nov. 2012
58 Dr. Helmy Mohamed | CU until Nov. 2012
Youssef
59 Dr, Abdallah Abd El Naby | ARC
60 Dr. Ahmed Mohamed | ARC
Abde]l MagiedHussien
61 Dr. Amr Farouk ARC until Dec 2011
62 Dr. Abbas Elshenawy ARC until Dec 2012
63 DrAbdelrahmanGhallab cU until Dec 2013
64 Dr. SaadShebl ARC from June 2013
65 Dr. Azza El Bendari CU from June 2013
Group 5: Bio-Energy
66 Dr. SafaaGhorab ARC to be integrated to
Group 4
67 Dr. Abdel Rahman Ghallab | CU until Nov. 2011
638 Dr. MoahmedHanafy Cu unti]l Nov, 2011
69 Dr, Sami M. Younis CuU until Nov. 2011
70 Dr. Mohamed Ghonieny CcU until Nov. 2011
71 Dr. Mohamed S, Omran CU until Nov. 2011
72 Dr, Kamal Mostafa Ismail | ARC until Nov, 2011
73 Dr, MaisaMonietMegahed | ARC until Nov, 2011




2. Provision of Facility and Equipment

No. Ttem Organization Remarks
Administration offfce in CU with necessary utilities
1 | for the Project cu
Laboratory office with necessary utilities for the
2 | Project CU
Administration office in ARC Sakha Research
Station ARC
Experimental land with necessary facility in WMRI
4 | Zankalon Station NWRC
Experimental land with necessary facility in ARC
5 | Sakha Research Station ARC
Necessary arrangement for field experiment in ARC
6 | Sakha Research Station ARC
Necessary arrangement for field experiment in
7 | WMRI Zankalon Station WMRI
Meeting venue with necessary facility for Joint
8 | Steering Committee CuU
Meeting venue with necessary facility for a lecture
9 | and the round table discussion ARC
Meeting venue with necessary facility for the round
10 | table discussion NWRC
Laboratory office with necessary utilities for the
11 | Project ARC
3. Operational Cost Sharing
No. Ttem Organization Remarks
Travel allowance and accommedation expenses for CU, NWRC,
1 | Egyptian Researchers ARC
Cultivation expenses in ARC Sakha Research Station Machinery, labors,
2 | since winter 2012 ARC seeds, fertilizer, etc.
Cultivation expenses in WMRI Zankalon Station Machinery, labors,
3 | (Cost share) NWRC seeds, fertilizer, etc.
4 | Laboratory experimental expenses ARC Labor, chemicals
Machinery, labor,
5 | Field experimental expenses in the Faculty farm Cu seeds, ferfilizer, etc.
6 | Project car driver with basic salary Cu

4. Cost Sharing from WMRI

: eason rop. Jerceitage” Percentage

2010 Winter Sugar beet 3,230 68.40% 1,492 31.60% 4,722

2011 Summer Maize 29,510 60.78% 19,043 35.22% 48,553

2011 Winter Clover 6,396 25.20% 18,980 74.80% 25,376

2012 Summer Maize 10,850 43.07% 14,340 56.93% 25,190

2012 Winter Fava bean 12,110 38.42% 19,407 61.58% 31,517

2013 Summer Maize 17,920 38.91% 28,140 61.09% 46,060
Clover, wheat,

2013 Winter fava bean 24,080 35.90% 43,000 64.10% 67,080
Cotton, Maize,

2014 Summer Intercrop 47.840 27.66% 125,110 T72.34% [ 172,950

151,936 36.05% 269,512 63,95% | 421,448




Annex 5: Fuifillment of Indicators

Quiput 1: Evapotranspiration and salt/water balance in the Nile Delta are clarified.

Indicators Achievement
(Meska level)
(Indicator 1-1) Fluctuation | The Project found out that extended irrigation interval
of transpiration  and | method was not highly effective; because extended irrigation

evaporation by using the
eddy correlation system
from the field under the
long-interval irrigation
treatments is quantified
and agreed with the
previous studies.

interval method did not always show significant effects on
water saving and the other promising irtigation methods
were identified. Instead of the method, the Project proposed
other water saving methods including strip irrigation, drip
irrigation, etc. and ET values of those methods were
quantitatively clarified.

(Indicator 1-2) The water
use efficiency (yield per
unit water) in
conventional and proposed
water saving irrigations is

The research activity was implemented as a research activity
in Group 4. Water saving effects expressed as maize yield
increase per unit water amount indicated that maize yield
increase under strip irrigation was 33% and that under drip
irrigation by 181%.

quantitatively compared.
(Indicator ~ 1-3)  The | The Project concluded that it was not so effective to identify
relation between | the relationship between ET reduction and porosity rates of

windbreak porosity and
reduction of
evapotranspiration is
quantified for Casualina
and Bucalypts trees.

windbreak trees since it evaluated porosity rates of
windbreak trees in the delta at 14 sites, thus obtaining the
values of 41-53% (averaged as 47%), which is rather
constant. Therefore, the Project decided not to investigate
the further relation between windbreak porosity and
reduction of evapotranspiration according to the necessity.
The porosity rate obtained in Al Krakat field, which was the
field of research target, was 44%; it was close to the average
of porosity rates. The experiment results showed that the ET
value was decreased by 22% over the horizontal distance of
10 times the tree height.

(Canal / Delta level)

(Indicator  1-4)  The
water/salt balance model
for canal/drain command
area is developed and
extended to the delta area.

Mass-balance of water and dissolved salt in the pilot
drainage site showed the water management process of (1)
separation of irrigation water into surface drainage and
subsurface drainage, (ii) precipitation of total dissolved
solids (TDS) by ET in subsurface drain (iii) dilution by
surface drain, (iv) re-irrigation and reflow by water recycling
from drain and (v) re-precipitation.

The EC values changed the following process: 0.4 dS/m,
average value of irrigation water, tripled as 1.2 dS/m in
subsurface drain condensed by evapotranspiration (ET), 1.0
dS/m diluted by surface drain (including water leakage), 1.3
dS/m caused by inflow of drain (3.5 dS/m) from the areas
where drain was reused. The EC value of irrigation water in
main canal ranged from 1.2 to 1.3 dS/m. The indicated
model represented increase in EC value in irrigation water
can be explained by the process of concentrating and

S



diluting drain and re-concentrating in the areas where drain
was reused.

However, the Project did not apply the suggested model to
the whole delta area due to change in research plan of the
Project.

QOutput 2: An improved plan of irrigation management at the different canal levels in the

Nile Delta is developed.

Indicators

Achievement

(Meska level)

(Indicator 2-1) Analysis
of monitoring data on
fluctuations of water
levels, frequency of
pumping and pumping
volume at the pilot

The Project monitored and analyzed fluctuations of water
levels, frequency of pump operation and pumped volume of
water at the pilot meska areas and analyzed the monitored
results, The results showed that there was a clear difference in
farmers’ behavior (including the difference between paddy
and no-paddy areas) between areas where a limited water
intake time by rotation irrigation was observed and areas near

Marwa/Meska is | to canals where farmers could take irrigation water at all time.
presented.
(Indicator 2-2) | The concept of “relative water intake capacity,” expressed as

Interaction of observed
fluctuations above with
the capacity of Marwa,
the number of farmer
and area of farmland is
identified.

the figure of pump capacity divided by irrigated area, was
proposed for an indicator. This concept, together with
upstream-downstream concept, can logically explain the
fluctuation of water level in meska and relative water intake
capacity that can determine the water intake ability of farmers;
those are determinant factors.

(Indicator 2-3)  Fuel
efficiency for traditional
pumping and improved
pumping methods at the
pilot Marwa/Meska is
quantified.

The Project determined not to measwre fuel efficiency
comparison for traditional pumping and improved pumping
methods since no obvious difference in fuel efficiency
between the two pumping methods was identified based on
the theoretical consideration and interview with relevant
farmers.

(Meska/Canal/Delta
levels)

(Indicator 2-4) Impacts
of water saving options
at the branch canal level
are  assessed under
different scenarios by
using the results above.

Two possible methods for the implementation of decreasing
water delivery were considered to reduce (i) irrigation time
with leaving amount of irrigation water as it is and (ii) amount
of irrigation water leaving irrigation time as it is. The first
method had effects mainly on downstream meska and the
second method has effects mainly on marwa and meska where
relative capacity of water flow was lower than the other areas.
Furthermore, as for the intensive implementation of recycling
drainage water in branch canal, it was revealed that water
saving would increase rate and frequency of recycling
drainage water in downstream areas, while it would not affect
upstream areas and thus effects of water saving was
concentrated on downstream areas.
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Output 3: Methods for controlling salinity and fertility of soil are developed.

Indicators Achievement
Meska/Canal levels)
(Indicator 3-1) | The Project obtained the relevant document on the current
Monitoring  data  on situation of salt accumulation in soil and found out that (i) salt

distribution and intensity
of salt accumulation at
paddy and non-paddy
fields in the mid-delta
are analyzed and
compared with previous
studies.

accumulation in downstream areas in the delta was more
intensified than in upstream areas in the delta, (ii) salt
accumulation was observed in some area in spots in upstream
areas in the delta. The Project demonstrated that findings
related water intake management situation of farmers and
drainage water reuse. Furthermore, salt accumulation in soil
(indicated as EC value of soil) was linearly related with EC
value of used canal water. Salt accumulation in downstream
areas can be explained by the quality of irrigation water, not
by the intrusion of the sea water.

(Indicator 3-2)
Monitoring data on
spatial distribution and
temporal fluctuation of
ground water level, flow
and EC value of the tile
drainage of the pilot
fields are analyzed.

The Project measured the ground water level at the Sakha
experimental field between absorption lateral pipes and
confirmed the fluctuation of ground water level showing that
the ground water level rises up to 0.7m from the ground
surface after irrigation and descends down to 1.3m from the
ground surface in two weeks. Furthermore, it was obviously
revealed that drain discharge from absorption lateral pipes
abruptly decreased in about three days after irrigation or
rainfall. Finally, it was confirmed that absorption lateral pipes
effectively exhibited positive desalinization effects even on
positions at a distance of absorption lateral pipes such as
positions in the middle of absorption lateral pipes since it was
found out that horizontal inclination of the groundwater table
was gentle/ obtuse and horizontal distribution of the salt
accumulation in soil of the root zones was relatively even.

It was indicated that discharge of subsurface water was 2
mn/d in summer and 1 mm/d in winter as base amount of
flowing water, temporary increase in amount of flowing water
immediately after being irrigated, there was no direct relation
between EC value and amount of flowing water, which
indicated EV value is stable (1.2 dS/m) as a whole.

(Indicator 3-3) Methods
of  improving tile
drainage to  control
salinity are investigated.

The Project conducted interview survey on functions of
subsurface drain facilities for beneficiaries and the relevant
technical staff in addition to fact-finding survey, which
indicated that they relatively highly evaluated effects of the
facilities. On the other hand, the Project was aware of the
necessity of monitoring of facility and developed structure of
operation and maintenance for facilities since taking concrete
measures for maintenance, restoration and renovation of
wore-out facilities would be future challenges. The most
serious problems with regards to management of subsurface
drain facilities were extremely high water level in main
drainage (Altitude of benefitted farming areas minus water
level in main drainage < 2.5m) and no obvious consistency of
cropping pattern and rotation. Consequently, expected
functions of subsurface drain were not demonstrated and the
growth of cultivated crops is prevented.

Based on the survey results, the Project found out that
lowering the water-table in the main drains was effective.
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Furthermore, it found out that the rehabilitation of subsurface
drains was highly effective,

(Indicator 3-4)
Parameters for water,
salt, heavy metals and
other contaminants
movement in soils at the
experimental field are
identified.

The Project measured water contamination and solute
movement characteristics in soil of the delta. Due to the
measurement, it was possible for the Project to gain numerical
prediction of water contamination and solute movement
characteristics once stress response function has been
identified. Stress response function of crops will be
determined since the obtained data is in the process of
analysis.

(Indicator 3-5) Decrease
of salinity level after
using farmland as paddy

The Project did not confirm lowered salt in soil in paddy areas
according to the field survey results collected data in 15 sites.
As a result of comparison of salinity levels between paddy
area and maize cropping field at the Sakha field, rice
cultivation was relatively effective to prevent the build-up of
salinity.

field is quantified.
(Indicator 3-6) Water
permeability and

physical parameters of
soils with the application
of calcium  sulfate
(Gypsum) and organic
matter in crop fields is
quantified.

The Project conducted in situ column experiments and field
experiments on improved soil physical property by application
of calcium and rice husks. The Results indicated that there
were no statistically significant effects of water
contamination, pH wvalue of soil, water-soluble sodium
concentration, etc. on soil physical property. Increasing of
macro pore and buffering capacity of soils by mixing rice
husk of 20t/ha was considered to be effective for lowering
value of EC of the soil. Furthermore, as for sand content, it
was confirmed by field survey and experiments that increase
in EC value could be prevented even on the condition that the
EC value of irrigation water was more than 1.5 dS/m in case
the sand content of soil was about 50%.

(Delta level)
(Indicator 3-7) A | Even though the Project did not grasp the deviation of water
simulation model of | contamination and solute movement characteristics in soil of

water, salt, heavy metals
and other contaminants
movement in soils at the
experimental field is
developed and extended
to delta areas of similar
soils.

the delta, a suggested simulation model (name of the model?
To be added) could be applied to the other areas in the delta
since there was no obvious difference observed in those data
at Zankalon and Sakha. Actually, it is difficult to gain
numerical prediction of heavy metal movement by using the
simulation model. The numerical model WASH_2D was not
originally designed to apply to topographical pattern of
ridge-and-furrow shape. It is preferable that adopting a linear
approximation method on furrow irrigation or applying the
mode] to other cases except furrow irrigation.

Output 4: Appropriate crop production and irrigation management systems at the farm

level are developed.

Indicators Achievement
{(Laboratory level)
(Indicator  4-1)  Salt | The Project conducted experiments on salt tolerance of

tolerance of cultivated
varieties of major crops
is quantified by using
both pot (and lysimeter)

cultivated varieties of major crops (wheat, maize and rice).
The Project found out that there were significant differences
among development stages of each variety for wheat, majze
and rice.
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experimeni(s).

(Meska/Canal levels)

(Indicator 4-2)
Appropriate  cropping
pattern corresponding to
the future water
availability is proposed
based on survey data on
cropping pattern at the
target area.

The Project observed an annual cropping pattern in water
management areas. However, as for water management for the
future, the Project did not have to consider cropping pattern
changes in the future since the Project proposed an option for
water use that did not largely affect cropping/cultivation even
at the end of canal by strengthening reuse of drainage water
and not increasing salt concentration in irrigation water over
the whole area of delta.

It should be noted that the target areas of the research
(baseline survey) were paddy areas, where more than half of
the farmers virtually have an intention to select rice as a
summer crop and wheat or sugar beet as winter crop.
Therefore, there may be a variety of discussions on cropping
options, including allowance of rice crops once in a few years
as proposed, in analyzing the future decision-making of
farmers on cropping in the areas where rice crops is not
suitable or the areas where rice cultivation is prohibited.

(Indicator 4-3) Crop
yield and quality under
different irrigation

treatments are identified.

As for yield of crops, strip irrigation was proposed as an
easily applicable and promising water saving method for the
future. It shows higher yield as well as water saving. They are
attributed to the better aeration to the root zone of plants.
However, it has some non-applicable crops for strip irrigation.
For non-applicable crops, future technical developments based
on the principle of avoiding water logging and water saving
are recommended.

As for the quality of crops, there was no significant difference
in quality of crops between strip and drip irrigations. The
Project identified high sugar content of sugar beet cultivated
under the drip irrigation system. wheat, maijze and rice.

(Indicator 4-4) Feed
value of straws (rice,
wheat, maize) grown
under different irrigation
treatments is measured

and an  appropriate
feeding design is
developed.

The Project reconfirmed in the field experiment at the Sakha
field that the digestive rate of animals for byproducts (stems
and leaves) of crops (maize) becomes low under the
circumstances of Egypt. An environment-controlled
experiment showed that the lowered digestive rate attributes
to high temperature and a low moisture in the soil.
Furthermore, the experiment demonstrated that byproducts of
crop (maize) cultivated by drip irrigation showed less
digestive rate of fibers compared with crops by the other
irrigation methods. The experiment also indicated that high
temperature environment in Egypt and dried environment by
drip irrigation caused lowered digestive rate of fibers in
comparison with digestive rates obtained by the other
irrigation methods.

As for new intercropping system proposed in this project, the
Project conducted the component analysis and digestion test
of byproducts and forage legume. The results indicated that
the nutritive value and digestive rate of livestock feed of
clover mixed with stem and leaves produced by intercropping
have been increased. Thus it suggested the possibility of
improving nutritive value and digestive rate of byproducts
produced in the environment of Egypt.




(Indicator 4-5) Yield of
bio-fuel crops under
different irrigation
treatments and planting
densities is measured
and an  appropriate
production method is
suggested.

The Project conducted experiments on comparison of yields
of different five oil crops (jatropha, jojoba, castrobean, canola
and sunflower) under different canal water and different plant
spacing. After that, the Project analyzed appropriate irrigation
water amount and plant spacing based on obtained the data up
to 2012. The Project currently continues to analyze the data
obtained in 2013 and 2014, The results of the analyses are
scheduled to be presented by the end of the Project (March
2015). The Project found out that the water productivity of
annual plants (canola and sunflower) were higher than those
of Jatropha, jojoba, and castorbean according to the results
obtained by 2014.

Project purpose: To propose the methods which realize efficient and sustainable
agricultural production with efficient water management to respond the rapid population

rowth.

(Indicator 1) Difference of
evapotranspiration and
crop yield under
conventional and different
water saving irrigation
treatments is quantified.

The Project has chosen the conventional irrigation (furrow
irrigation), strip irrigation, drip irrigation and extended
interval and mulching as means of potential irrigation
methods and rice, maize and cotton of summer season crops
and wheat, sugar beet, berseem (Egyptian clover) and fava
beans for winter crops for test. The Project tested possible
and effective combination of crop and irrigation method for
water-saving. ET value for each combination was obtained
as the coefficient “kc”, the coefficient to the value of the
standard ET value. By using the calculation method, the
Project obtained high values of 1.30 for rice, 1.07 for wheat,
and low values of 0.75 for sugar beet and 0.84 for maize. As
for ET values of maize in comparison with irrigation
methods, the Project obtained the ke of 0.57 in strip
irrigation; 0.90 in extended irrigation interval and 0.45 in
drip irrigation. The yield is expressed by the ratio of maize
yield to that in the traditional (furrow) irrigation; strip
irrigation showed increase by 27% and drip irrigation by
55%. Sugar yield of sugar beet was increased by 33%. The
Project successfully identified the differences in the
proposed applicable irrigation method for water saving in
cultivation of major crops in Egypt.

(Indicator 2) An optimal
water saving irrigation
treatment is identified at
the Marwa/Meska level by
clarifying water
management approaches,
including water
management scheduling,
under different irrigation
treatments.

The Project analyzed water management system in the
following  comparisons: (i) comparison  between
conventional irrigation and improved irrigation by the
Irrigation Improvement project (IIP), (ii) between paddy
areas and non-paddy areas, and (iii) between upstream areas
and downstream areas in the canal. The Project has found
the following; 1) the level of collaboration activities under
improved imrigation system is higher than that in the
conventional irrigation system, 2) farmers in non-paddy
areas take same irrigation amount regardless the water
availability, 3) farmers in paddy areas attempt to take as
much irrigation water as they can, and 4) inequality in water
availability between farmers in downstream and upstream




areas. It was found out that farmers in downstream areas
suffered the following disadvantages: 1) they were forced to
do night irrigation for summer crops, 2) they have to irrigate
with polluted water and 3) they have to pay additional cost
for ground water intake to compensate for a shortage of
irrigation water. These recognition has led to the conclusion
that rotation irrigation is suitable to paddy area while
continuous water delivery is suitable to non-paddy area.

(Indicator 3) An optimal
method for the reuse of
drainage water is
identified in the middle
delta.

The Project noted that the total separation of irrigation and
drainage canals specially characterizes the delta. It has led to
the proposal of mixing drainage water from upstream areas
in the main canals of the delta as the optimal method for
water reuse. It was because, if this method is not adopted,
farmers are requested to manage water recycling by
themselves. Consequently, they do not practice mixing of
drainage water in each branch canal where they can take
irrigation water. On the other hand, reuse of drainage water
would be concentrated in downstream areas of branch canal.
As a result, inequity between farmers would be intensified
and stability of water management would be impaired.

(Indicator 4) Optimal
cropping patterns  are
identified according to
available water resources.

At the field level, strip irrigation was suggesied as a water
saving method that is practically applicable. This method
could reduce the use of water by more than 25% by
increasing or not reducing crop yield. At the canal level, the
EC value of water in irrigation canal was 0.4 dS/m and that
of irrigation water in branch drain where subsurface drain
and surface drain are mixed in flow was 1.0-1.2 dS/m. It
indicated that about 30-40% of irrigated water in the area
was drained and thus more than 20% of drainage water was
currently reusable. However, from the viewpoint of equity
between upstream and downstream areas, the Project
proposed that it is appropriate to mix drainage water into
irrigation canal from the upstream part of main canal.




Annex 6: Policy and Research Recommendations
January 28,2015
Proposal from the Water-saving Agricultural Technology (WAT) Project (II)

Policy Recommendation for Water Management in Egypt

When a country has reached the absolute limit of its water resource availability and if
the majority of water use is by the irrigation sector, one of the widely recognized
methods to meet new water demands is fo increase the irrigation efficiency in
traditionally managed irrigation systems, e.g., squeezing water out of existing irrigation
systems and transferring it to new water users (Brown 2003). Under the absolute limit
of water availability, the new construction of dams or reservoirs is now meaningless; the
situation is different from the past. Nowadays, the new extraction of water is impossible
without jeopardizing sustainability (such as by lowering the groundwater table or using
fossil water) and/or the natural environment (such as in the case of the extinction of the
Aral Sea).

Egypt typifies this situation. To meet its current food demand, Egypt has been
reclaiming agricultural lands outside the traditional production regions of the Nile
Valley and Delta, and it has been trying to send water to the desert areas (Arab Republic
of Egypt Ministry of Water Resources and Irrigation 2005). In the Toshka development,
for example, 5 billion cubic meters (BCM) of fresh water is expected to be used in the
coming years in Egypt, and the El Salam canal also needs 2 BCM of fresh water in
addition to drainage water. Such a new water demand must be met by reducing the
water allocation to the traditional systems, and this requires the improvement of
irrigation efficiency in the Delta. The government of Egypt has historically developed
institutional and organizational frameworks and technical packages with which various
projects have been implemented. They seem to be on the right track, but the methods
being used should still be reviewed to ensure that they are as effective as possible, and
to determine how the methods can be applied in the future. In addition, all of the
relevant discussions should be based on the observed reality in the field.

1. Impacts of water saving on water management in the Middle Delta

In the Middle Delta in Egypt, a considerable amount of water that is still usable for
irrigation is released to the Mediterranean Sea at present. This suggests that more water
saving can be accomplished in the Delta. However, what impacts of water saving on the



irrigation management in the Delta can be expected? Here, ‘water saving’ means that
the present allocation of irrigation water to the delta is reduced and the drainage water is
more intensively reused to compensate for the decreased amount of water, in order to
maintain the current levels of agricultural production.

The present water recycling methods in the delta have been introduced officially
or unofficially where it is necessary and feasible. Under the condition of total separation
of irrigation and drainage canals in the Delta, which is one of special characteristics of
the Delta, such reuses of water are performed mainly in the downstream part of the main
canals, lateral canals and meskas. Farmers in the upstream parts of branch canals can
enjoy good-quality water even > 100 km away from Cairo; it is one of the positive
aspects of the separation of irrigation and drainage. When the water allocation to main
canals is reduced, and if the current principles and methods of water recycling are
continued, the negative impacts will surely be concentrated at every level of the
irrigation systems downstream, and farmers upstream of irrigation canals will continue
enjoying good quality and quantities of water.

First, as a result of a decreased amount of water delivered to irrigation canals, the
fresh water may not reach the end of the canals. This would increase the range of water
recycling, and more farmers would have to depend on the drainage water although they
previously had fresh water. A previous WMRI (Water Management Research Institute,
Ministry of Water Resources and Irrigation) study illustrated that reducing the water
supply by 2.5% at the head of the Mit Yazid canal in the Middle Delta resulted in a 42%
reduction of water availability at the tail-end region that was already suffering from a
water shortage. . It shows that the decreased amount of fresh water would not be shared
equally by all of the farmers concerned; rather, it would be shared only by the
downstream farmers.

Second, the farmers who are presently depending on recycled water would have to
rely more heavily on the drainage water. As seen in Fig. 1, at present some drainage
water mixing is performed as necessary. Because of the decreased allocation of fresh
water, these farmers must count on the degraded water more often.

Third, the farmers who take irrigation water directly from a drain (and not by
mixing with fresh water) would suffer from further degraded water in the drain. This is
because the lower quality of mixed irrigation water applied in the upstream part results
in further-degraded drainage water downstream.
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Fig. 1. Fluctuation of Electric Conductivity (EC) in irrigation water downstream of the
Abshan Canal, a branch canal taking water from the Bahr Terra main canal. In the
downstream part of the Abshan Canal, t he drainage water is introduced from the
Gharbiya Drain when the quantity of water from the irrigation canal becomes low. Thus
the salinity in the irrigation water fluctuates between two salinity values: that of the
original irrigation water and that of the drainage water.

In this regard, we should be aware that the water in the drain would surely be
greatly decreased in quantity and badly degraded in quality due to the decreased
allocation of water to the delta. The macroscopic water balance tells us that drained
water is the residue of applied water after evapotranspiration {consumptive use) in the
delta. The relationship between the amounts of applied water and drainage water is not
linear. The quantitative reduction in the applied water must be nearly the same as the
reduction in the drainage water. Suppose 60% of the applied water is consumed in the
delta and the remaining 40% is then drained: a 10% reduction in applied water (water
saving) will result in a 25% reduction of drainage water. Similarly, 20% water saving
will result in a 50% reduction of drainage water. Such water saving will also have
serious impacts on water quality, especially if the pollution load of specific material,
such as heavy metals and coliform, is constant: the concentration of a pollutant would
be rapidly increased by fourfold in the case of a 50% reduction of drainage water. As for
the salt condensation ratio of irrigation water, the ratio of 2.5 times at present will
increase to 4.0 times at the 20 % reduction in the applied water quantity. Considering
other sources of salt, the EC will be increased from 1.9 dS/m to more than 2.5 dS/m in
the Gharbiya Drain. The water may not be suitable for direct irrigation. Even if the
concentration of another pollutant is lower than the standard value at present, it does not
guarantee the future suitability of water recycling.

Such physical impacts would create social impacts. First, because of the highly
polluted water, farmers in some regions—especially those who are directly using
drainage water — might not be able to continue producing food any longer, resulting in
the loss of their income source. The health problems that result from polluted water are
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already a serious concern for these farmers. The farmers in downstream areas, at a
disadvantage, have been accepting low-quality water because the water quality is still at
an acceptable level. The future situation will be totally different. Strong complaints are
expected to be heard from downstream water users.

Second, the water saving will intensify the present inequity in water management
among farmers, especially between upstream and downstream farmers. Figure 2
presents a simple conceptual model of the negative impact distribution at present and in
the future. The model shows that most of the negative impact is concentrated in the
downstream part of canals, which is understandable. The conflict between farmers is
one of the factors that make cooperation among farmers difficult. If no effective
counteractions are taken, the water saving in the Delta could constitute a threat to the
successful cooperation of farmers in establishing and managing the Water User
Association (WUA) by intensifying the water management conflicts.

The most serious potential problem is that the delta farmers may openly start
complaining to the government about the policy to transfer water to the desert areas.
Such complaints should be avoidable because the policy itself is rational and inevitable
for Egypt, as mentioned above. To avoid dissension, the policy should mitigate the
inequity among the delta farmers and preferably improve the situation downstream (as
indicated in Fig. 2). A considerable negative impact on the Delta is unavoidable by the
water saving, and thus the policy issue is to decide who in the Delta should shoulder the
impact, and how the impact should be handled. The most preferable policy would be the
sharing of the negative impact by all of the people in the Delta.
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Fig. 2. Conceptual explanation of present and future regional distributions
of the negative impact of water scarcity in the Delta.



2. Policy to be introduced

For the secure implementation of water management in the future, three distinct policies
are proposed that were induced from our analysis of the present water management
described above: (1) methods of water-recycling intensification, (2) the intervention of
the government in the meska-level activity, and (3) the redistribution of desert
development benefits.

(1) Methods of water-recycling intensification

Water recycling should be intensified in the Delta if the fresh water allocation is
reduced because the farmers involved cannot accept any water deficit in quantity while
they rather accept qualitatively degraded water. However, the recycling or mixing of
drainage water with fresh water should be performed from the upstream part of main
canals in the delta. This may be a major change to the traditional method of water
recycling in places where it is necessary and possible. This proposal is designed to
realize a more equitable distribution of the negative impacts generated by water saving.
With such a distribution, even the upstream farmers would use water that is degraded in
quality, although the quality would still be rather good and the water provided
downstream will not be reduced at all or even increased as long as the main canals have
the capacity for that. However, some technical and social problems would arise, as
follows.

A topographical issue is of concern. There are not many main drains in the
upstream part of the Delta that are suitable for the diversion of water, in terms of the
topographical conditions. The development of new connecting canals may be necessary
to introduce drainage water to irrigation canals. A second challenge is the water quality
problem in the main irrigation canals, because the mixing of drainage water into the
main canals may contradict the present health protection policy, which bans the mixing
of drainage water in the main canals if the water is to be used downstream for drinking.
Strict application of this policy is preferable and has actually been effective for
maintaining the health of the people using the water. However, at the same time this
health issue will put a strong restriction on water management in the future. Some
technical countermeasures to solve this problem are needed. Initially, we should select
the drainage canals that have less pollution, and their catchment areas should be
designated as special areas for the intensive treatment of sewage.

The topographical problems in terms of the canal construction cost and the
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preservation of drinking water may be difficult challenges, but they must be overcome.

(2) Intervention of government in the meska-level activity

There have been no concrete cooperative organizations at the meska level in the
traditional irrigation system in the Delta. Especially in terms of the water distribution
arrangement, we see very few such organizations at the meska level, except in some
Imgation Improvement projects(IIPs) such as Bahr El Nour, where no water
distribution arrangement at the branch-canal level is used.

All of the irrigation benefit is coming from production at the field level. When a
certain amount of water is given to a irrigation project, the total yield will be maximized
when the water is equitably distributed and flexibly shared according to the needs
among the farmers involved. For this reason the cooperation of farmers is strongly
needed. In reality, however, we cannot depend on the spontaneous cooperation of
farmers for the equitable sharing of water or for the sharing of a newly created
disadvantage.

The Egyptian government has been maintaining strict rules for the demarcation of
canal management responsibilities between the govermnment and farmers. However, if
farmers have no capacity for self-management (El-Gamal et al. 2014), some
government intervention is required to maintain and improve water use efficiency
(Satoh et al. 2014). This does not necessarily require the abandonment of the present
system of demarcation. Japan, which is well known for its successful irrigation
management, also needs government guidance for cooperative water management by
farmers while preserving the principle of self-management (Satoh et al. 2013). This
arrangement is supported by a government subsidy system. This system may be
instructive for Egypt, and it could be implemented by supporting only groups of farmers
that have agreed to cooperate with each other. It should be noted that the water
management improvement deserves subsidy in Egypt.

(3) Redistribution of desert development benefits

Impartial water allocation would bring about the maximum yields in irrigated
agriculture, in principle. This is explained theoretically using the Law of Diminishing
Returns as shown in Fig.3 (Satoh et al. 2007). Under the simplified assumption of the
same soil, area and farmer-ability conditions in the two regions 4 and B, unequal
irrigation rates to the regions (J; and Ig) will result in average yields at ¥av, whereas
completely equal water allocation will achieve the average maximum yield at ¥max.
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Fig. 3. Law of diminishing returns for irrigation management (Satoh et al. 2007).

In reality, inequitable water allocation is widespread, and it reduces the total
production of food. The equitable distribution of water among farmers could thus be a
target for government policy, which should be developed with the consensus of farmers
in the WUA. This idea also explains the rationale for the transfer of water from the Nile
Delta to the desert areas in Egypt, because when the water demand in the Delta emerges,
the relationship between the Delta and the deserts can be regarded as an example of
large-scale impartial water allocation in the country. The reallocation of water will give
the government better income or benefits. That is why it should be implemented even
after considering the huge cost for the development.

This conclusion is very simple for the government, or even for a private company
controlling everything in the project. However, it should be noted that maximization of
the national benefit is achieved by the high beneficial gain for newcomers and the lesser
magnitude of loss for the current water users. Different parties stand to gain and to lose.
It should be borne in mind that the simple maximization requests the delta farmers to
accept a worsened quality of life due to the degradation of their water’s quantity and
quality or to greater expenditures to maintain their lives at the same level as before.

The reallocation of water needs to eventually be accepted by the delta farmers,
because it is very important for the country and because the water is, in principle, a
social property. However, a policy that creates a significant difference in benefits and
losses among the people in a society may not be easily accepted in reality. In particular,
in cases in which the loss is concentrated in some specific groups such as downstream
farmers in the Delta, there will be many obstacles to the successful implementation of
the policy. To avoid these obstacles, it would be helpful to popularize the idea that some
national benefits and disadvantages should be shared among all of the people involved.



A strategic policy to be introduced is to set aside a part of the profit gained from
the desert development and then use it to improve the water situation in the Delta,
including the promotion of the development of the WUA1 This is especially important
because the set-aside profit can be used as a source of funding for the above-described
governmental intervention.
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January 27, 2015
Proposal from the WAT Project (1)

Research Recommendations for Crop Production and Soil Management

We have carried out several studies as part of our project to develop water-saving methods that do not
produce any reduction in crop yield (or that even increase the crop yield) and that do not use an
excessive amount of water for crops. Based on the results of our studies, we propose the following
points.

B We recommend the strip irrigation method, which saves 13%-31% of the water and can maintain
or even increase crop yields. This method reduces waterlogging problems for crop roots, with |
better aeration in the soil. We propose further investigations of waterlogging issues toward the |
goal of better crop production in the Nile Delta, plus studies to find practical methods to control |
wetted zones in the soil and avoid waterlogging.

N The drip irrigation method saves applied water, increases the yield of several crops, and improves |
the quality (sugar contents) of sugar beets. However, the economic aspects of this method should |
be assessed in light of its high construction and operation costs.

B The effects of an extended irrigation interval depend on the area and soils, and the effects under a
variety of conditions in different locations should be studied further.

B We recommend the use of windbreak trees on the north side of farmers’ fields to control |
evapotranspiration (ET) from the fields. In our investigation, crop yields were not affected by |
wind-break trees.

N Some ideas need to be introduced to find a way to reduce the water loss from soil surface during |

the period without crops. |
B A promising way to increase irrigation efficiency and land productivity is a new intercropping |

method, i.e., planting a second crop (e.g., legumes) on the same ridge in a zigzag manner or by |
fiilling the gaps between the main crops. This method is beneficial specifically for smali-scale :
farmers. It merits additional investigation.
N Paddy cultivation has the effect of leaching salt from root zones. We recommend cultivating rice |
once every few years in a crop rotation in the areas where salt accumulation is expected to reach |
dangerous levels in the future. Detailed investigations are needed to identify the optimal
frequency and conditions for the implementation of this method, which will be aided by the |
measurement of ET data in paddy fields. '
B We found that when irrigation water is mixed with drainage water, the EC of the mixed water less |
than 1.0 dS/m showed good soil condition under various environments, including the ratio of
sand content, crop type and drainage system condition. Further studies leading to the |
development of guidelines on water EC after such mixtures for soil conservation are |
recommended.

[I] Water-saving cultivation
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Two possible approaches to achieve our target of water-saving crop production are (1) to minimize the

wetting zone, e.g., by strip irrigation or drip irrigation, and (2) to reduce the frequency of irrigation

events, e.g,, by extending the irrigation intervals. The water-saving irrigation methods can also avoid
waterlogging in heavy clayey soils.

1. Water-saving irrigation method

Strip irrigation method; Irrigation by fewer irrigation ditches with wider planting beds (Fig. 1). This

planting method is a modification of a method originally proposed by Atta (2007). The number of

irrigation ditches is one-half that used in the conventional furrow imigation method, but the planting
density remains the same. We recommend this method for irrigating upland crops.

> Approximately 25%-31% of the irrigation water was saved, and the maize yield was about the same
as that achieved by furrow irrigation or increased by 27%. Therefore, water productivity (WP) was
much higher under the strip irrigation method. It was increased by 27%—70%.

» In winter, 13%—16% of the irrigation water was saved.

» With the strip method, the water applied per maize grain harvested was saved by 0.12-0.40 m’
water/kg grain.

» The total ET from the field during maize cultivation was reduced by 32% compared to that obtained
with furrow irrigation.

» The reason for the increased maize yield is probably the better aeration in the soil, in which roots
could grow better; this was confirmed by the testing of fava bean crops in our study. The crop roots
may suffer from waterlogging effects for some period after furrow irrigation in the heavy clayey
vertisols in the Nile Delta.

» However, the advantage of strip irrigation depends on the crop and its root system. There was no
clear effect on wheat, whereas the yield of fava beans was increased by 27% by strip irrigation with
better root development.

» Other physiological functions such as photosynthesis could be affected during the waterlogged
period as well.

» The strip method is easy for farmers to apply, without any extra costs. Farmers should be
encouraged to introduce this method to their fields, at least in some parts of the fields initially.

55 i, 4 5 1 %
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Fig. 1. Conventional furrow imrigation (left), strip irrigation (center), and original
Atta method for maize.

Drip irrigation

» In our study using maize, we found that the drip imigation method reduced the amount of water by
66% and increased the grain yield by 55% compared to the surface furrow irrigation method.

» The drip irrigation method also increased the root yield of sugar beet by 15% and the sugar content
by 16%.

= N
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» The drip irrigation that we tested vsed a fertilizer application regimen that differs from those of
conventional furrow irrigation. This point should be studied further.

> The total ET from the field during the cultivation period was also reduced by 47%, and the mean
daily ET was approx. 2.0 mm.

> Drip irrigation is regarded as an effective water-saving method, but the cost of installing a drip
irrigation system is quite high. Economic analyses to estimate the benefits and costs offered by this
method should be conducted.

» The soil salinity under drip irrigation must also be considered. In our study, the EC of soil just under
the laterals increased to 6.4 dS/m, whereas that in between the laterals stayed consistent at 4.2 dS/m.

Extended irrigation interval

> With an extended irrigation interval, irrigation water was
saved by 8-11 %.

> The extended irrigation interval has different effects on
crop growth in different soils Fig. 2).

> Extending the irrigation interval from 2 weeks to 3 weeks
did not affect the maize yield in the soil with > 60% clay
content in which the water-holding capacity was very i
high and the water table was high (approx. 70 cm). Corv  Ext
However, extending the interval decreased the maize Eikarda ] b
yield grown in the soil with 40% clay content (Fig. 2). il';:i':ﬁ'oﬂ.nef}i ﬂf;:gg:&ﬂh;ig.:ﬁ?d ds

» Therefore, for the introduction of an extended interval (clay contents: El Karada field > Zankalon
(approx. 1 week in summer cultivation), the soil’s field). .
physical properties in the field and the condition of the Eﬁt’:“;p‘}ﬂf,;‘f’;]lj’a‘;“ﬁ';ﬁ;’“’
water table must be carefully considered.

> We observed no effect of decreasing ET from the field.

> Another point to be considered is soil salinity, which is ofien enhanced by extended irrigation as
well. When the irrigation interval was extended by 1 week, the soil salinity rose from 3.9 to 11.3
dS/m where the ground water table was high at 70 cm (El Karada field).

Rice cultivation

> An alternative drying-wetting irrigation regimen can be effective for water-saving, soil fertility and
rice yield under careful water management.

» When we increased the irrigation interval from the conventional 4 days to 7 and 11 days, 50% and
68% of the water was saved, respectively. However, the rice grain yield was decreased by 20% and
65%, the main cause of which was the reduced number of tillers and panicles.

» This year we conducted a similar experiment with an irrigation regimen planned according to the
growing stage. The results indicated that we can save water afier the tillering stage has been
completed. However, the final conclusion is still under analysis.

» The total ET from a paddy with ordinal water management was 76% higher than that from the maize
field. The total ET of the rice was 678 mm, whereas that of the maize was 386 mm. The mean daily
ET was 5.1 mm/day.

» The areas where farmers can cultivate rice should thus be determined considering the difference in
ET values between the paddy and field crops and the improved irrigation methods.
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2, A new intercropping method for human consnmption, animal feeds and water-saving

> We tried 2 new style of intercropping farming by planting a second crop (legumes) on the same
furrow in a zigzag manner or by filling the gaps between the main crops (Fig. 3).

» This system can provide high land-use efficiency and water-use efficiency by reducing evaporation
from the soil. The land equivalent ratio (LER) was improved to 1.17.

» The maize yield tended to increase when the maize was intercropped with Egyptian clover in late
summer.

» The byproduct of the crops can also make an excellent feeds for animals. We have confirmed that
goats fed byproducts of wheat/Egyptian clover intercropping can produce 10% more milk than those
fed monocropped clover. This was due to the well-balanced nutrients and easily digestible properties
of the mixture of the feeds.

» Additionally, the intercropping system is a good way to introduce some crops, such as soybean, to
farmers by soybean/maize intercropping.

» The intercropping system does have some disadvantages: the complicated control of pests, disease
and weeds, and labor-intensive work in intercropping farms. The system could thus be more suitable
for small-scale farmers.
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Fig. 3. A new intercropping method in surnmer (left) with
maize/soybean and in winter (right) with wheat/Egyptian clover.

3. Other suggestions for water-saving

» We found that the total ET when there were no crops in the fields was 14% of the whole-year ET,
which was 140 mm. We plan to find a way to avoid this water loss during this fallow period.

[II] Windbreak trees to reduce the evapotranspiration rate

» We recommend growing windbreak trees on the north
side of fields (Fig. 4).

» Setting windbreak trees reduces the wind speed and ET
for a distance up to 10 times the trees’ height.

» The reduction of ET was approx. 30% during the
fallow period and 20% during the maize season
compared to the field without windbreak trees (Fig. 5).

» The amount of ET by the trees was negligible (Fig. 5).

» Farmers are usually concerned about the potential yield
reduction due to shade from trees, but in this proposed
method the trees are on the northern side of fields to
break the frequent wind from the north, and there would thus be little or no shade on the crops in

Fig. 4. Windbreak trees at the north edge of a
field.
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this arrangement.

B+ No yield reduction was detected by our actual measurement of the maize yield in the farmer’s field
next to the trees.

B+ However, the effects of windbreak trees on the crop growth and yield still need to be tested in
several locations. Windbreak trees’ benefits and costs should be further evaluated. The use of

windbreak trees for wood production can also be considered.

Transpiration

of Windbreak
Trees

10 mm
2.3%

Decrease

Without
Windbreak Trees

With
Windbreal: Trees

334 nmyear

430 mnyyear

Fig. 5. Change of ET during the maize growing period by windbreak trees

[II] Soil salinity

Leaching to relocate accumulated salt beyond the plant root zone is needed to ensure the reasonable
growth of crops. Rice cultivation is known to have leaching effects on seoil salinity, especially in the
northern part of the Delta where 60% of the farm land is salt-affected soil. Selecting cultivars for salt-
tolerant properties is also one of the keys to overcome this issue.

1. Leaching effects of rice cuitivation

& In our experimental fields, we confirmed the clear
advantage of rice cultivation for leaching salt from Soil £C (115 extmct x 6.24 dSm-1)
the surface soil, compared to maize cultivation (Fig. ° : : >0 :
6), although some surveys in actual farmers’ land did
not detect a clear effect of paddy cultivation on soil
salinity.

g Although it is widely believed that rice cuitivation
usually needs much more irrigation water than
upland crops, the actual ET was approx. 5 mm/day,
which is not as high as we expected.

B It is challenging to achieve both water-saving and
soil salinity control at the same time because the less
water that is applied, the more salts accumulate. We
therefore recommend crop rotation with various crops (including rice) for sustainable crop
production, for farms in both the upper and middle delta where the soil is affected by salt in an
irregular pattern.
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Fig. 6 Effects of paddy cultivation on soil EC
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2. Seleetion of salt-tolerant cultivars

> We compared several wheat cultivars to investigate the physiological mechanisms of salt tolerance.
The different cuitivars had different responses in germination, photosynthesis and dry matter
production. By studying different aspects and growth stages, the mechanism of crops’ adaptation to
high-salinity soil will be clarified. We are analyzing the results of this study, and we hope to identify
one or more indicators for selecting salt-tolerant varieties.

3. Using drained water for irrigation

When drained water is to be mixed with irrigation water for fields, we need to consider the following.

» When the EC of the mixed water is less than 1.0 dS/m, the soil EC is not much affected even if the

sand content is low (approx. 10%).

» When the EC of the mixed water is greater than 1.5 dS/m, Ca amendment materials, e.g., gypsum or
crushed shells, should be applied to reduce the soil Na/Ca ratio, except in some special conditions
such as highly sandy soil (e.g., > 50% sand content).

» In the Nile Delta, drained water to mix with high-quality irrigation water (EC: 0.4-0.45 dS/m) can
be used with caution (not to exceed EC 1.0 dS/m). The regular monitoring of mixed irrigation water

is therefore necessary.
» The installation of a subsurface drainage system and its maintenance are essential to ensure the

above-mentioned effects.

Reference
Atta, Y.I. 2007. Improving growth, yield and water productivity of some maize cultivars by new planting

method, Egypt Journal of Application Science, 22(11): 1-16.
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Appendix

Table of summery of irrigation methods studied in the project

| Irrigation method . Advantage - Disadvantage Suggested further research |
Strip Water-saving » If water was reduced » The effects are depending
without yield about 30%, the reduction on the crop (root system)
reduction in crop yield may occur which needs to be
confirmed with targeted
crops
Extended interval Water-saving » When the soil isnot very W The effects need to be
clayey (less than 45% confirmed in different
clay) yield reduction may location (soil type)
occur
» Enhance soil salinity
Drip irrigation Water-saving » It required high cost » Economical evaluation
with higher » Enhance soil salinity needs to be carried out
yield and quality
Alternative dry-  Water-saving » The yield was reduced by W Need to test the timing of
wet irrigation in less tillering drying treatment

paddy
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3. MERRERUMRES

Recommendations to the Government of Egypt

from SATREPS Nile Project (2009-2015)

For Efficient and Sustainable Agriculture and
Better Water Management in the Nile Delta

March 2015
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SATREPS is a scheme of Science and Technology Research Partnership for Sustainable
Development funded by JST and JICA started in 2008. Under this scheme the Project
“Sustainable System for Food and Bio-energy Production with Water-Saving Irrigation in
the Egyptian Nile Basin” was implemented during 6 years from 2009 to 2015. Its
activities were conducted under the collaboration among University of Tsukuba, Tottori
University, Cairo University, National Water Research Center, Ministry of Water
Resources and Irrigation, and Agricultural Research Center, Ministry of Agriculture and
Land Reclamation of Egypt.

JST: Japan Science and Technology Agency
JICA: Japan International Cooperation Agency

These recommendations are made based on the research results of the project.

(Dr. Masayoshi Satoh, satoh.masayoshi@gmail.com)
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I. Research Recommendations for Crop Production and

Soil Management

We have carried out several studies as part of our project to develop water-saving methods that do not
produce any reduction in crop yield (or that even increase the crop yield) and that do not use an
excessive amount of water for crops. Based on the results of our studies, we propose the following
points.

M We recommend the strip irrigation method, which saves 13%—31% of the water and can maintain
or even increase crop yields. This method reduces waterlogging problems for crop roots, with
better aeration in the soil. We propose further investigations of waterlogging issues toward the
goal of better crop production in the Nile Delta, plus studies to find practical methods to control
wetted zones in the soil and avoid waterlogging.

#  The drip irrigation method saves applied water, increases the yield of several crops, and improves
the quality (sugar contents) of sugar beets. However, the economic aspects of this method should
be assessed in light of its high construction and operation costs.

M The effects of an extended irrigation interval depend on the area and soils, and the effects under a
variety of conditions in different locations should be studied further.

@ We recommend the use of windbreak trees on the north side of farmers’ fields especially for short
crops to effectively control evapotranspiration (ET) from the fields. In our investigation, crop
yields were not affected by wind-break trees.

M Some ideas need to be introduced to find a way to reduce the water loss from soil surface during
the period without crops.
M A promising way to increase irrigation efficiency and land productivity is a new intercropping

method, i.e., planting a second crop (e.g., legumes) on the same ridge in a zigzag manner or by
filling the gaps between the main crops. This method is beneficial specifically for small-scale
farmers. It merits additional investigation.

7 Paddy cultivation has the effect of leaching salt from root zones. We recommend cultivating rice
once every few years in a crop rotation in the areas where salt accumulation is expected to reach
dangerous levels in the future. Detailed investigations are needed to identify the optimal
frequency and conditions for the implementation of this method, which will be aided by the
measurement of ET data in paddy fields.

#  We found that when irrigation water is mixed with drainage water, the EC of the mixed water less
than 1.0 dS/m showed good soil condition under various environments, including the ratio of |
sand content, crop type and drainage system condition. Further studies leading to the
development of guidelines on water EC after such mixtures for soil conservation are
recommended.
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[T] Water-saving cultivation

Two possible approaches to achieve our target of water-saving crop production are (1) to minimize the
wetting zone, e.g., by strip irrigation or drip irrigation, and (2) to reduce the frequency of irrigation
events, e.g., by extending the irrigation intervals. The water-saving irrigation methods can also avoid
waterlogging in heavy clayey soils.

1. Water-saving irrigation method

Strip irrigation method: Irrigation by fewer irrigation ditches with wider planting beds (Fig. 1). This
planting method is a modification of a method originally proposed by Atta (2007). The number of
irrigation ditches is one-half that used in the conventional furrow irrigation method, but the planting
density remains the same. We recommend this method for irrigating upland crops.

>

Approximately 25%-31% of the irrigation water was saved, and the maize yield was about the same
as that achieved by furrow irrigation or increased by 27%. Therefore, water productivity (WP) was
much higher under the strip irrigation method. It was increased by 27%--70%.

In winter, 13%—16% of the irrigation water was saved.

With the strip method, the water applied per maize grain harvested was saved by 0.12-0.40 m’
water/kg grain.

The total ET from the field during maize cultivation was reduced by 32% compared to that obtained
with furrow irrigation.

The reason for the increased maize yield is probably the better aeration in the soil, in which roots
could grow better; this was confirmed by the testing of fava bean crops in our study. The crop roots
may suffer from waterlogging effects for some period after furrow irrigation in the heavy clayey
vertisols in the Nile Delta.

However, the advantage of strip irrigation depends on the crop and its root system. There was no
clear effect on wheat, whereas the yield of fava beans was increased by 27% by strip irrigation with
better root development.

Other physiological functions such as photosynthesis could be affected during the waterlogged
period as well.

The strip method is easy for farmers to apply, without any extra costs. Farmers should be
encouraged to introduce this method to their fields, at least in some parts of the fields initially.

Fig. 1. Conventional furrow irrigation (left), strip irrigation (center), and original
Atta method for maize.
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Drip irrigation

»

-

In our study using maize, we found that the drip irrigation method reduced the amount of water by
66% and increased the grain yield by 55% compared to the surface furrow irrigation method.

The drip irrigation method also increased the root yield of sugar beet by 15% and the sugar content
by 16%.

The drip irrigation that we tested used a fertilizer application regimen that differs from those of
conventional furrow irrigation. This point should be studied further.

The total ET from the field during the cultivation period was also reduced by 47%, and the mean
daily ET was approx. 2.0 mm.

Drip irrigation is regarded as an effective water-saving method, but the cost of installing a drip
irrigation system is quite high. Economic analyses to estimate the benefits and costs offered by this
method should be conducted.

The soil salinity under drip irrigation must also be considered. In our study, the EC of soil just under
the laterals increased to 6.4 dS/m, whereas that in between the laterals stayed consistent at 4.2 dS/m.

Extended irrigation interval

»

»

With an extended irrigation interval, irrigation water was
saved by 8-11 %.
The extended irrigation interval has different effects on
crop growth in different soils (Fig. 2).
Extending the irrigation interval from 2 weeks to 3 weeks
did not affect the maize yield in the soil with > 60% clay
content in which the water-holding capacity was very b n
high and the water table was high (approx. 70 cm). R
However, extending the interval decreased the maize Flkasds — Zatowas
yield grown in the soil with 40% clay content (Fig. 2). rig. 2. Bllects ‘:,L“}‘;L“’;‘?;&ga';‘“&%.élii‘:%l; i
Therefore, for the introduction of an extended interval  (clay contents: El Karada field > Zankalon
(approx. 1 week in summer cultivation), the soil’s field). .

. __ . Conv: approx. 14-day interval
physical properties in the field and the condition of the ;. approx. 21-day interval
water table must be carefully considered.
We observed no effect of decreasing ET from the field.
Another point to be considered is soil salinity, which is often enhanced by extended irrigation as
well. When the irrigation interval was extended by 1 week, the soil salinity rose from 3.9 to 11.3
dS/m where the ground water table was high at 70 cm (El Karada field).

S el (T 1)

Rice cultivation

>

[

An alternative drying-wetting irrigation regimen can be effective for water-saving, soil fertility and
rice yield under careful water management.

When we increased the irrigation interval from the conventional 4 days to 7 and 11 days, 50% and
68% of the water was saved, respectively. However, the rice grain yield was decreased by 20% and
65%, the main cause of which was the reduced number of tillers and panicles.

3
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>

This year we conducted a similar experiment with an irrigation regimen planned according to the
growing stage. The results indicated that we can save water after the tillering stage has been
completed. However, the final conclusion is still under analysis.

The total ET from a paddy with ordinal water management was 76% higher than that from the maize
field. The total ET of the rice was 678 mm, whereas that of the maize was 386 mm. The mean daily
ET was 5.1 mm/day.

The areas where farmers can cultivate rice should thus be determined considering the difference in
ET values between the paddy and field crops and the improved irrigation methods.

2. A new intercropping method for human consumption, animal feeds and water-saving

>

>

We tried a new style of intercropping farming by planting a second crop (legumes) on the same
furrow in a zigzag manner or by filling the gaps between the main crops (Fig. 3).

This system can provide high land-use efficiency and water-use efficiency by reducing evaporation
from the soil. The land equivalent ratio (LER) was improved to 1.17.

The maize yield tended to increase when the maize was intercropped with Egyptian clover in late
summer.

The byproduct of the crops can also make an excellent feeds for animals. We have confirmed that
goats fed byproducts of wheat/Egyptian clover intercropping can produce 10% more milk than those
fed monocropped clover. This was due to the well-balanced nutrients and easily digestible properties
of the mixture of the feeds.

Additionally, the intercropping system is a good way to introduce some crops, such as soybean, to
farmers by soybean/maize intercropping. .

The intercropping system does have some disadvantages: the complicated control of pests, discase
and weeds, and labor-intensive work in intercropping farms. The system could thus be more suitable
for small-scale farmers.

:; -y
. G
- "/, // ‘agri . ij!

Fig. 3. A new intercropping method in summer (left) with
maize/soybean and in winter (right) with wheat/Egyptian clover.

3. Other suggestions for water-saving

>

We found that the total ET when there were no crops in the fields was 14% of the whole-year ET,
which was 140 mm. We plan to find a way to avoid this water loss during this fallow period.
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[II] Windbreak trees to reduce the evapotranspiration rate
We recommend growing windbreak trees on the north side
of fields (Fig. 4).

» Setting windbreak trees reduces the wind speed and ET
for a distance up to 10 times the trees” height.

» The reduction of ET was approx. 4.5% for a short crop
during the summer season cultivated in a 200 x 200 m
field with 14-m high Casuvalina windbreaks compared
to the field without windbreak trees. If the size of field
is reduced to 100 m in N-S direction, reduction Fig. 4. Windbreak trees at the north edpe of
increased to 7%. Reduction cannot be expected for a  afield.
tall crop such as maize. During fallow season, small
reduction is expected for flat soils, but for furrow/ridge soils reduction is not possible.

» The amount of ET by the trees was negligible (Fig. 5).

» Farmers are usually concerned about the potential yield reduction due to shade from trees, but in
this proposed method the trees are on the northern side of fields to break the frequent wind from the
north, and there would thus be little or no shade on the crops in this arrangement.

» No yicld reduction was detected by our actual measurement of the maize yield in the farmer’s field
next to the trees.

» However, the effects of windbreak trees on the crop growth and yield still need to be tested in
several locations. Windbreak trees’ benefits and costs should be further evaluated. The use of
windbreak trees for wood production can also be considered.

Windreaks
Transpiration
0.004/,mm

Gvaporatnspiration
313 mm

Without windbreaks With windbreaks

Fig. 5. Change of evapotranspiration in a crop field (200 x 200 m) after the introduction of
windbreak trees. (Short crops, summer growing season)
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[III} Soil salinity

Leaching to relocate accumulated salt beyond the plant root zone is needed to ensure the reasonable
growth of crops. Rice cultivation is known to have leaching effects on soil salinity, especially in the
northern part of the Delta where 60% of the farm land is salt-affected soil. Selecting cultivars for salt-

tolerant properties is also one of the keys to overcome this issue.

1. Leaching effects of rice cultivation

> In our experimental fields, we confirmed the clear
advantage of rice cultivation for leaching salt from Soil EC {115 exteact x 6.24 ¢S me1)
the surface soil, compared to maize cultivation (Fig. ¢ ! : } ! s
6), although some surveys in actual farmers’ land did
not detect a clear effect of paddy cultivation on soii
salinity.

» Although it is widely believed that rice cultivation
usually needs much more irrigation water than
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upland crops, the actual ET was approx. 5 mm/day,
which is not as high as we expected.

» It is challenging to achieve both water-saving and
soil salinity control at the same time because the less

Sakha B {Mairc)

After

Fig. 6 Effects of paddy cultivation on soil EC

water that is applied, the more salts accumulate. We

therefore recommend crop rotation with various crops (including rice) for sustainable crop
production, for farms in both the upper and middle delta where the soil is affected by salt in an
irregular pattern.

2. Selection of salt-tolerant cultivars

» We compared several wheat cultivars to investigate the physiological mechanisms of salt tolerance.
The different cultivars had different responses in germination, photosynthesis and dry matter
production. By studying different aspects and growth stages, the mechanism of crops” adaptation to
high-salinity soil will be clarified. We are analyzing the results of this study, and we hope to identify
one or more indicators for selecting salt-tolerant varieties.

3. Using drained water for irrigation
When drained water is to be mixed with irrigation water for fields, we need to consider the following.

B  When the EC of the mixed water is less than 1.0 dS/m, the soil EC is not much affected even if the
sand content is low (approx. 10%).

» When the EC of the mixed water is greater than 1.5 dS/m, Ca amendment materials, e.g., gypsum or
crushed shells, should be applied to reduce the soil Na/Ca ratio, except in some special conditions
such as highly sandy soil (e.g., > 50% sand content).

> In the Nile Delta, drained water to mix with high-quality irrigation water (EC: 0.4-0.45 dS/m) can
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be used with caution (not to exceed EC 1.0 dS/m). The regular monitoring of mixed irrigation water
is therefore necessary.

B The installation of a subsurface drainage system and its maintenance are essential to ensure the
above-mentioned effects.

Reference

Atta, Y.I. 2007. Improving growth, yield and water productivity of some maize cultivars by new planting
method. Egypt Journal of Application Science, 22(11): 1-16.
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II. Policy Recommendation for Water Management
in Egypt

When a country has reached the absolute limit of its water resource availability and if the majority of
water use is by the irrigation sector, one of the widely recognized methods to meet new water demands
is to increase the irrigation efficiency in traditionally managed irrigation systems, e.g., squeezing water
out of existing irrigation systems and transferring it to new water users (Brown 2003). Under the
absolute limit of water availability, the new construction of dams or reservoirs is now meaningless; the
situation is different from the past. Nowadays, the new extraction of water is impossible without
jeopardizing sustainability (such as by lowering the groundwater table or using fossil water) and/or the
natural environment (such as in the case of the extinction of the Aral Sea).

Egypt typifies this situation. To meet its current food demand, Egypt has been reclaiming
agricultural lands outside the traditional production regions of the Nile Valley and Delta, and it has been
trying to send water to the desert areas (Arab Republic of Egypt Ministry of Water Resources and
Irrigation 2005). In the Toshka development, for example, 5 billion cubic meters (BCM) of fresh water
is expected to be used in the coming years in Egypt, and the El Salam canal also needs 2 BCM of fresh
water in addition to drainage water. Such a new water demand must be met by reducing the water
allocation to the traditional systems, and this requires the improvement of irrigation efficiency in the
Delta. The government of Egypt has historically developed institutional and organizational frameworks
and technical packages with which various projects have been implemented. They seem to be on the
right track, but the methods being used should still be reviewed to ensure that they are as effective as
possible, and to determine how the methods can be applied in the future. In addition, all of the relevant
discussions should be based on the observed reality in the field.

1. Impacts of water saving on water management in the Middle Delta

In the Middle Delta in Egypt, a considerable amount of water that is still usable for irrigation is released
to the Mediterranean Sea at present. This suggests that more water saving can be accomplished in the
Delta. However, what impacts of water saving on the irrigation management in the Delta can be
expected? Here, ‘water saving’ means that the present allocation of irrigation water to the delta is
reduced and the drainage water is more intensively reused to compensate for the decreased amount of
water, in order to maintain the current levels of agricultural production.

The present water recycling methods in the delta have been introduced officially or unofficially
where it is necessary and feasible. Under the condition of total separation of irrigation and drainage
canals in the Delta (which is one of the special characteristics of the Delta), such reuses of water are
performed mainly in the downstream part of the main canals, lateral canals and meskas. Farmers in the
upstream parts of branch canals can enjoy good-quality water even > 100 km away from Cairo; this is
one of the positive aspects of the separation of irrigation and drainage. When the water allocation to
main canals is reduced, and if the current principles and methods of water recycling are continued, the
negative impacts will surely be concentrated at every level of the irrigation systems downstream, and
farmers upstream of irrigation canals will continue enjoying good quality and quantities of water.

First, as a result of a decreased amount of water delivered to irrigation canals, the fresh water may
not reach the end of the canals. This would increase the range of water recycling, and more farmers
would have to depend on the drainage water although they previously had fresh water. A previous study
by the WMRI (Water Management Research Institute, Ministry of Water Resources and Irrigation)
illustrated that reducing the water supply by 2.5% at the head of the Mit Yazid canal in the Middle Delta
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resulted in a 42% reduction of water availability at the tail-end region that was already suffering from a
water shortage (WMRI 2010). It shows that the decreased amount of fresh water would not be shared
equally by all of the farmers concerned; rather, it would be shared only by the downstream farmers.

Second, the farmers who are presently depending on recycled water would have to rely more
heavily on the drainage water. As seen in Figure 1, at present some drainage water mixing is performed
as necessary. Because of the decreased allocation of fresh water, these farmers must count on the
degraded water more often.

Third, the farmers who take irrigation water directly from a drain (and not by mixing with fresh
water) would suffer from further degraded water in the drain. This is because the lower quality of mixed
irrigation water applied in the upstream part results in further-degraded drainage water downstream.

EC {955m;}

— — = tvaatinn LR e h oo g
B A e LI TP Bt ISP S T

(S I S P WA TN TS

Fig. 1. Fluctuation of electric conductivity (EC) in irrigation water downstream of the Abshan Canal, a
branch canal taking water from the Bahr Terra main canal. In the downstream part of the Abshan Canal,
the drainage water is introduced from the Gharbiya Drain when the quantity of water from the irrigation
canal becomes low. Thus the salinity in the irrigation water fluctuates between two salinity values: that of
the original irrigation water and that of the drainage water.

In this regard, we should be aware that the water in the drain would surely be greatly decreased in
quantity and badly degraded in quality due to the decreased allocation of water to the delta. The
macroscopic water balance tells us that drained water is the residue of applied water after
evapotranspiration (consumptive use) in the delta. The relationship between the amounts of applied
water and drainage water is not linear. The quantitative reduction in the applied water would result in the
reduction in the drainage water by the same amount. Suppose 60% of the applied water is consumed in
the delta and the remaining 40% is then drained: a 10% reduction in applied water (water saving) will
result in a 25% reduction of drainage water. Similarly, 20% water saving will result in a 50% reduction
of drainage water. Such water saving will also have serious impacts on water quality, especially if the
pollution load of specific material, such as heavy metals and coliform, is constant: the concentration of a
pollutant would be rapidly increased by fourfold in the case of a 50% reduction of drainage water. As for
the salt condensation ratio of irrigation water, the ratio of 2.5 times at present will increase to 4.0 times
at the 20% reduction in the applied water quantity. Considering other sources of salt, the EC will be
increased from 1.9 dS/m to more than 2.5 dS/m in the Gharbiya Drain. The water may not be suitable for
direct irrigation. Even if the concentration of another pollutant is lower than the standard value at
present, it does not guarantee the future suitability of water recycling.

Such physical impacts would create social impacts. First, because of the highly polluted water,
farmers in some regions — especially those who are directly using drainage water — might not be able
to continue producing food any longer, resulting in the loss of their income source. The health problems
that result from polluted water are already a serious concern for these farmers. The farmers in
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downstream areas, at a disadvantage, have been accepting low-quality water because the water quality is
still at an acceptable level. The future situation will be totally different. Strong complaints are expected
to be heard from downstream water users.

Second, the water saving will intensify the present inequity in water management among farmers,
especially between upstream and downstream farmers. Figure 2 presents a simple conceptual model of
the negative impact distribution at present and in the future. The model shows that most of the negative
impact is concentrated in the downstream part of canals, which is understandable. The conflicts between
farmers are one of the factors that make cooperation among farmers difficult. If no effective
counteractions are taken, the water saving in the Delta could constitute a threat to the successful
cooperation of farmers in establishing and managing the Water User Association (WUA) by intensifying
the water management conflicts.

The most serious potential problem is that the delta farmers may openly start complaining to the
government about the policy to transfer water to the desert areas. Such complaints should be avoidable
because the policy itself is rational and inevitable for Egypt, as mentioned above. To avoid dissension,
the policy should mitigate the inequity among the delta farmers and preferably improve the situation
downstream (as indicated in Fig. 2). A considerable negative impact on the Delta is unavoidable by the
water saving, and thus the policy issue is to decide who in the Delta should shoulder the impact, and
how the impact should be handled. The most preferable policy would be the sharing of the negative
impact by all of the people in the Delta.
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Fig. 2. Conceptual explanation of present and future regional distributions
of the negative impact of water scarcity in the Delta.

2. Policy to be introduced

For the secure implementation of water management in the future, three distinct policies are proposed
that were induced from our analysis of the present water management described above: (1) methods of
water-recycling intensification, (2) the intervention of the government in the meska-level activity, and
(3) the redistribution of desert development benefits.

(1) Methods of water-recycling intensification

Water recycling should be intensified in the Delta if the fresh water allocation is reduced because
the farmers involved cannot accept any water deficit in quantity; they would rather accept water that is
degraded in quality. However, the recycling or mixing of drainage water with fresh water should be
performed from the upstream part of main canals in the delta. This may be a major change to the
traditional method of water recycling in places where it is necessary and possible. This proposal is
designed to realize a more equitable distribution of the negative impacts generated by water saving. With

10

—119—



such a distribution, even the upstream farmers would use water that is degraded in quality, although the
quality would still be rather good and the water availability downstream will not be reduced at all or
could even be increased as long as the main canals have the capacity for it. With this method the water
could be saved by around 20% while maintaining EC in the drainage canals at 3-4 dS/m. However, some
technical and social problems would arise, as follows.

A topographical issue is of concern. There are not many main drains in the upstream part of the
Delta that are suitable for the diversion of water, in terms of the topographical conditions. The
development of new connecting canals may be necessary to introduce drainage water to irrigation
canals. A second challenge is the water quality problem in the main irrigation canals, because the mixing
of drainage water into the main canals may contradict the present health protection policy, which bans
the mixing of drainage water in the main canals if the water is to be used downstream for drinking. Strict
application of this policy is preferable and has actually been effective for maintaining the health of the
people using the water. However, at the same time this health issue will put a strong restriction on water
management in the future. Some technical countermeasures to solve this problem are needed. Initially,
we should select the drainage canals that have less pollution, and their catchment areas should be
designated as special areas for the intensive treatment of sewage.

The topographical problems in terms of the canal construction cost and the preservation of
drinking water may be difficult challenges, but they must be overcome.

(2) Intervention of government in the meska-level activity

There have been no concrete cooperative organizations at the meska level in the traditional
irrigation system in the Delta. Especially in terms of the water distribution arrangement, we see very few
such organizations at the meska level, except in some Irrigation Improvement Projects (IIPs) such as
Bahr El Nour, where no water distribution arrangement at the branch-canal level is used.

All of the irrigation benefit is coming from production at the field level. When a certain amount of
water is given to an irrigation project, the total yield will be maximized when the water is equitably
distributed and flexibly shared according to the needs among the farmers involved. For this reason the
cooperation of farmers is strongly needed. In reality, however, we cannot depend on the spontaneous
cooperation of farmers for the equitable sharing of water or for the sharing of a newly created
disadvantage.

The Egyptian government has been maintaining strict rules for the demarcation of canal
management responsibilities between the government and farmers. However, if farmers have no capacity
for self-management (El-Gamal et al. 2014), some government intervention is required to maintain and
improve water use efficiency (Satoh et al. 2014). This does not necessarily require the abandonment of
the present system of demarcation. Japan, which is well known for its successful irrigation management,
also needs government guidance for cooperative water management by farmers while preserving the
principle of self-management (Satoh et al. 2013). This arrangement is supported by a government
subsidy system. This system may be instructive for Egypt, and it could be implemented by supporting
only groups of farmers that have agreed to cooperate with each other. It should be noted that the water
management improvement in Egypt deserves subsidies.

(3) Redistribution of desert development benefits

Impartial water allocation would bring about the maximum yields in irrigated agriculture, in
principle. This is explained theoretically using the Law of Diminishing Returns as shown in Figure 3
(Satoh et al. 2007). Under the simplified assumption of the same soil, area and farmer-ability conditions
in the two regions A4 and B, unequal irrigation rates to the regions (/s and /) will result in average yields
at Yav, whereas completely equal water allocation will achieve the average maximum yield at Ymax.
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Fig. 3. Law of diminishing returns for irrigation management (Satoh et al. 2007).

In reality, inequitable water allocation is widespread, and it reduces the total production of food.
The equitable distribution of water among farmers could thus be a target for government policy, which
should be developed with the consensus of farmers in the WUA. This idea also explains the rationale for
the transfer of water from the Nile Delta to the desert areas in Egypt, because when the water demand in
the Delta emerges, the relationship between the Delta and the deserts can be regarded as an example of
large-scale impartial water allocation in the country. The reallocation of water will give the government
better income and/or benefits, and that is why the reallocation should be implemented despite the huge
cost of the development.

This conclusion is very simple for the government, or even for a private company controlling
everything in the project. However, it should be noted that maximization of the national benefit is
achieved by the high beneficial gain for newcomers and the lesser magnitude of loss for the current
water users. Different parties stand to gain and to lose. It should be borne in mind that the simple
maximization requests the delta farmers to accept a worsened quality of life due to the degradation of
their water’s quantity and quality or to greater expenditures to maintain their lives at the same level as
before.

The reallocation of water needs to eventually be accepted by the delta farmers, because it is very
important for the country and because the water is, in principle, a social property. However, a policy that
creates a significant difference in benefits and losses among the people in a society may not be easily
accepted in reality. In particular, in cases in which the loss is concentrated in some specific groups such
as downstream farmers in the Delta, there will be many obstacles to the successful implementation of the
policy. To avoid these obstacles, it would be helpful to popularize the idea that some national benefits
and disadvantages should be shared among all of the people involved.

A strategic policy to be introduced is to set aside a part of the profit gained from the desert
development and then use it to improve the water situation in the Delta, including the promotion of the
development of the WUAI This is especially important because the set-aside profit can be used as a
source of funding for the above-described governmental intervention.
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