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EXECUTIVE SUMMARY

The Sugar Cane Working Group (SCWG), composed of members from the Ministry of
Agriculture and Land Reclamation (MALR), the Ministry of Public Works and Water
Resources (MPWWR), the Sugar Cane Council, the Sugar Company, and the Agricultural
Policy Reform Program (APRP) identified the adoption of improved irrigation techniques by
sugarcane producers as a method of obtaining significant water savings in Upper Egvpt as a
part of its Tranche 2 activities. This was the result of work done to meet a2 Tranche 2 policy
benchmark, which was included in Memorandum of Understanding between the Government of
Egvpt (GOE) and United States Agency for International Development (USAID).

The APRP MOU for Tranche 3 included a follow-up benchmark to implement a pilot
program in improved trrigation on sugar cane. The SCWG thus planned and carried out a
program to install gated pipe irrigation systems on sugar cane lands in Upper Egyvpt. The
program includes training of both extension personnel and farmers. Local water engineers
were introduced to water measurement and monitoring requirements and trained to collect and
report the appropriate data. The Water Communication Unit of the MPWWR and GreenCOM
(a unit of APRP) produced a 15 minute video to promote gated pipe irrigation in sugar cane.
The video will be used for the expansion of the program in months and years to come.

The gated pipe systems have been installed on farms in the Luxor and Qena
Governorates totaling more than 500 feddans. Water measurement and monitoring devices,
including weirs and on-farm pump totalizing meters, have been installed. Telemetry equipment
will be installed before August 15, and alternative devices will be used until then. Productivity
gains for each farmer will be measured and momtored by the sugar companies, in part to

involve the farmers in sharing the cost of the installation of the systems.



1. INTRODUCTION
1.1 Overview.

The Agricultural Policy Reform Program (APRP) works to support GOE efforts to design
and implement new policies to privatize and liberalize the agricultural economy of Egypt. Five
ministries participate in APRP: the Ministry of Agriculture and Land Reclamation (MALR),
the lead ministry; the Ministry of Public Works and Water Resources (MPWWR); the Ministry
of Trade and Supply (MTS), the Mimistry of Public Enterprises (MPE); and the Ministry of
International Economic Cooperation (MIEC). Technical assistance teams assist these
ministries to bring about the policy reforms needed to establish a market driven economy
controlled by private decision makers. APRP is funded by the United States Agency for
International Development (USAID).

The MPWWR and MALR work together in several areas to promote improved water
conservation and management. The goal of this joint work is to reduce the amount of water
applied to agricultural production while maintaining high productivity levels and improving
farm incomes. The two most notable areas of cooperation are in improving trrigation and
productivity in rice and sugar cane. The two ministries, with assistance from two units of
APRP, the Reform Design and Implementation Unit (RDI), and the Water Policy Reform
Activity (WPRA) have established two working groups to develop and implement new policy
to reduce water consumed on these two crops.

1.2. Purpose of the Report
Representatives of the Government of Egypt (GOE) and USAID signed a
Memorandum of Understanding on September 27, 1998. The MOU contains mutually agrecd
policy reform benchmarks for the APRP Tranche III pertod (1 July 1998 - 30 June 1999}.
Benchmark C.5., Sugarcane Water Use Policies, states:

The GOE (MPWWR and MALR Jointly) will designate two areas of private

commercial sugarcane growers and promote improved sugarcane water management

efficiency in Upper Egypt.



Satisfactory achievement of the benchmark requires the accomplishment of the
following verification indicator:
I) Improved irrigation technologies installed, including LASER leveling and gated pipe

delivery systems;
IT) Water application monitoring program established; and
II1) Training provided to farmers in the use of improved irrigation methods in two pilot
sugarcane areas in Upper Egypt.

The purpose of this report is to address the verification indicator by presenting the
activities and accomplishments associated with Benchmark C.5..
1.3. Background

As Egypt expands irrigated agriculture to new lands, the pressure on its fixed supply of
water from the Nile River (High Aswan Dam releases of 55.5 billion cubic meters [bem])
increases. In an effort to improve water use in existing irrigated agriculture while preserving
the productivity and incomes of present farm families, the Government of Egypt (GOE) has
embarked on programs which encourage water savings. Two basic strategies for water saving
from crops have been explored: crop substitution and improved mgation techniques.

Sugarcane cultivation uses the most water of any crop in Upper Egypt — a2 minimum of
3.6 biilion cubic meters of water is applied to about 300,000 feddan of sugar cane, of which
about 2.6 billion is consumed by the plant. Each feddan consumes approximately 8,000 cubic
meters (m’) of water, and water applied often exceeds 12,000 m’ per feddan. In the areas in
which sugarcane 1s irrigated from gravity systems (generally in the Aswan area} water
application may exceed 16,000 m® per feddan.

As one of the two most water-consuming crops, the MALR and the MPWWR have
great incentive to find feasible means of reducing water consumed by sugar cane. The MALR
has experimented in the past ten years with various on-farm irrigation techniques, and has

determined that the potential for applied water savings is significant. In expenimental plots,



improved on-farm irrigation efficiency has been shown to reduce water application to
approximately 9,000 m’ per feddan, or a total reduction of applied water exceeding 1.0 billion
m’ (bem)/year. The reduction of water consumed could reach ten percent., or 800 cubic meters
per feddan.

The sugarcane processing sector is an extremely important economic sector in Egvpt,
with high value added and employment. For this reason, the GOE is reluctant to reduce current
levels of sugar cane production. In addition to relatively small reductions in water consumed
through improved irrigation, reducing sugarcane water consumption could be accomplished
through increases in productivity in order to offset potential reductions in cultivated area.

The Sugar Crops Research Institute (SCRI) and the Agricultural Mechanization
Institute (AMI), of the Agricuitural Research Center (ARC), have conducted several vears of
experiments on improved on-farm irrigation systems in sugar cane. The center of the SCRI
and AMI experiments, using a system known as gated-pipes, has been Luxor and Qena
Governorates, though some experimentation has occurred in Miniya and Aswan. Satisfactory
results in terms of yield increases and reductions in water applications, led the two tnstitutes to
conduct on-farm trials in collaboration with Nag Hammadi and Armant sugar factories and the
sugar council. These on-farm trials were conducted in several locations in Upper Egypt in
1997 and 1998. Farmers who participated in the on-farm trials gave favorable feedback due to
significant yield increases resulting from implementation of the improved irrigation system, and
applications of water were reduced significantly.

Based on the applied research conducted through 1998, the MALR, SIIC, and MPWWR
identified 12 benefits from the widespread application of this system:
1. Increased vields between 10 and 235 percent;
2. Reduction in water applied by more than 10 percent up to 25 percent;
3. Improved water quality as less water is applied to the fields;

4 Improved efficiency of water use;



5. Improved drainage efficiency;

6. Improved efficiency of fertilizer;

7. Improved labor efficiency;

8. Reduced incidence of belharzia because farmers reduce their contact with water;
9. Improved weed control;

10.Energy savings from reduced pumping;

11.Increased productive area of land by 10 percent;

To date, there has not been a larger scale test of the water savings and production
enhancement on commercial (private) farms. This is primarily due to investment costs involved
in installation. Benchmark C5 calls for a pilot test to determine on a large scale the
productivity gains and water reductions that can be achieved by wide spread adoption of this
new method of irngation.

1.4.  Organization of the Report

This report 1s organized into three remaining chapters. Chapter 2 describes Tranche 3
activities of the Sugar Cane Working Group in developing the pilot program. Chapter 3
describes the implementation of the pilot program to date, including the location and size of the
pilot areas, and the specific details of the gated pipe svstem. Chapter 4 contains the summacy

-~
and recommendations.

2. SUGAR CANE WORKING GROUP ACTIVITIES

In mid-1998, officials from the MPWWR and the MALR formed the Sugar Cane
Working Group (SCWG) under APRP’s sponsorship. The SCWG had two objectives, to be
done in two phases: Phase [ (Tranche 2) activities focused on the determination of policy
options available to reduce the amount of water applied to sugar cane; and Phase Il (Tranches
3 and 4) activities are charged with assisting the MALR and the MPWWR to implement the

most feasible policy option.
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The policy options developed in Phase I (found in RDI report No. 33, Egypr's Sugar Cane
Policy and Strategy for Water Management) are as follows:

1. Limit sugar cane areas to meet the requirements of existing factories through: a) restricting
cultivation to factory zones; b) reducing sugar cane area through productivity increases; and
¢) mitiation of a public awareness campaign.

2. Improve on-farm water efficiency and sugar cane ﬁroductivity through: a) improved
irrigation techniques (gated pipes); b) improved productivity through plant breeding
programs; and ¢) MALR and MPWWR implementation of a pilot area to apply improved
irrigation methods and LASER land leveling.

3. Importing sugar to reduce cane area.

At the beginning of Phase II, the SCWG received directions from the Ministry of
Agriculture and Land Reform, with concurrence of the Ministry of Public Works and Water
Resources, to implement policy options | and 2. In late 1998, under the Tranche 3 C.5
Benchmark, the SCWG embarked on a large scale pilot program to extend the gated pipe on-
farm irrigation system to farmers in Luxor and Qena and to measure and monitor water applied
to sugar cane in order to determine the water savings which resuit from these improved system.

The SCWG Phase II pilot program was designed as the first step to full implementation of
the government policy to install gated pipes on all sugar cane lands within 5 years. The
following steps were identified as necessary for the implementation of the pilot program:

1. Introduce program to local agriculture and irrigation officials through field trips and

workshops;

2. Site selection;

3. Training of trainers;

4. Training of farmers;

5. Training of District Engineers;



6. Formulation of a budget and ministerial approval to obtain tranche funds for
implementation;

7. Installation of the gated pipe systems;

8. Installation of the water measuring and monitoring devices;

9. Data collection and analysis;

3. SUGAR CANE PILOT PROGRAM

The SCWG and the associated agencies, institutes, and companies began the establishment
of the pilot program in October, 1998.

3.1. Introduction of the program to local agriculture and irrigation officials. Field trips
and workshops

In late 1998, the SCWG conducted several field trips in Luxor and Qena Governorates
to inspect experimental fields and to discuss with local officials in the Agriculture and
Irrigation Directorates about the need for the pilot program. These trips included visits to the
Qena Governor’s office, as well as, numerous visits to the managers of sugar factories in the
region.

In November 1998, the SCWG sponsored a planning workshop in Luxor. At this
workshop, attended by more than 50 officials from Agricuiture, Irrigation, Sugar Factories and
the Sugar Council, members of the SCWG discussed in detail the components of the proposed
pilot program. Those components included

i} soil and agriculture;

if) on-farm irrigation;

iii) canal water management; and

Iv) monitoring of water use and economics.

In addition, the workshop focused on the proposed training plans in agriculture and in

irrigation.



In December, 1998, a workshop was held for about 25 MPWWR regional and local
staff to describe the program and to discuss the specifics of water measurement and
monitoring. Attendees included the SCWG and personnel from the MALR, Sugar Cane
Council and Sugar Companies.

3.2. Site selection.

Following the November and December workshops, members of the SCWG made
several trips to Luxor to select program sites, accompanied by local MALR and MPWWR
personnel. The selection of canals and specific sites was based on both a broad distribution of
farmers (size of farms in particular) willing to participate in the program, the potential for
expansion of areas on the specific canals, and the ease of installation of measuring and
recording devices on the canals. Sites were selected in the Armant and Luxor areas in Luxor
Govemorate, and near Nag Hammady and Isna in Qena Governorate. Over 450 feddan of
sugar cane lands were selected for the program. The following table indicates each canal and

the area on the canal which is being converted to gated pipe irrigation.

Canal District Area
El Dabeya Armante 37
43
Dowa El Nile Armante 14
: 18
Dowa El Nile Armante 22
8
12
Ramsis Armante 27 1
Koom Shafee El Wakf 38 -
Hagar Komir East [sna 30
Koom El Biga Naga Hammadi 40
El Makadma 2 | Qena 42 B
West Ei Karnak Luxor 20 !
El Hoosha Luxor 28 :
El Maala ' Luxor 25
El Seka El Hadid Dishna 35
35
TOTAL : 475

Please note that the nrigation infrastructure installed can accomodate an area up to 650 feddan. The acreage will be expanded in
years 1o come as ratoons are replaced with first plantings.



3.3. Training of trainers

Dr. Ahmed Ei-Behery, RDI consultant and member of SCWG, and Dr. Amr Moussa,
RDI consultant, planned and implemented two five-day training of trainers programs in Luxor.
Twenty-five extension agents participated in the first program, and 28 participated in the
second. All participants were from Luxor and Qena areas. The training included the following
topics: irrigation design, materials selection, agronomy, soils, fertilizer application, land
leveling, and monitoning and evaluation. All trainees made field visits to a site in Armant
where gated pipe irngation was installed. Governorate and district personnel from the
MPWWR also attended these workshops.

In addition to lectures in the topics mentioned above, each training program included two
days of sessions for the participants to practice giving lectures on the topics covered in the
previous three days. The participants also developed training materials for farmers.

3.4. Training of farmers

Dr. Ahmed El-Behery, with the support of the SCWG as well as officials in Qena and

Luxor, planned and implemented eight one-day training programs for sugar cane growers. The

growers were from villages included in the implementation program.

1. El Dabaia Luxor 100 participants
2. El Odisat Luxor 120 participants
3. El Tode Luxor 85 participants
4. El Ashi Luxor 90 participants
5. Nag Hammadii Qena 150 participants
6. Nag Hammadi Qena 130 participants
7. El Shaghab Qena 110 participants
8. El Komar Isna 90 participants



Trainers who participated in the training of trainers course gave lectures on general agricultural
production techniques and installation, maintenance, and repair of the gated pipes irrigation
system. In addition, local officials representing the MALR and MPWWR in Luxor and Qena,
the Sugar Crops Research Institute, the Agriculture Engineering Research Institute, and the
sugar factories in Armant and Nag Hammadi attended the sessions. These officials explained
to the farmers how the program would be implemented, including the pav-back scheme (see
point 3.6), and the timing for implementation. Trainers and officials also answered farmers’
questions. RDI Unit report No. 68 contains a complete summary of the training of extension
personnel and farmers.

The Water Communication Unit and GreenCOM produced a video which explains the
benefits of the improved irrigation system. The video includes a general introduction to gated
pipe, including LASER leveling, installation of pipes and pumps, and operation of the system.
Farmers who participated in earlier expenments describe their experiences with the svstem.
The video will be used in the expansion of the program in Luxor and Qena as well as to other
areas in Upper Egypt..

3.5. Training of District Engineers

The MPWWR Central Directorate for Distribution, the Under Secretary for the
- MPWWR in the Qena Go;;morate, and other staff participated in the training of the District
Engineers with respect to water measurement using the totalizing meters and canal-level
measurement and monitoring After compietion of the weirs and installation of the telemetry
equipment, further on-the-job training of the District Engineers 1s anticipated.
3.6. Formulation of a2 budget and ministerial approval to obtain tranche funds for
implementation

The SCWG developed a budget to request tranche funds for implementation of the

pilot program in late 1998 and early 1999. The budget, built for 1000 feddans, was for

purchase of pipes and pumps, construction and installation, and MALR management. The
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budget, over LE 2.25 million, was presented to and approved by the Minister of Agriculture in
early 1999, and the funds were disbursed in early June 1999. This is the first time tranche
funds have been allocated explicitly to development projects under the APRP. The Sugar
Council, the NGO which represents the interests of sugar cane producers and sugar processors,
is also contributing over LE 1.05 million to the costs of the materials and installation. This
constitutes the farmers contribution to this program.

The implementation program includes a mechanism to recover matenals costs from
farmers. Farmers who participate in the sugar cane program are obliged to pay 25 percent of
the value of the increase in vield which they obtain after the installation of the system. This
amount is to be deducted from the sugar factories’ payments for purchase of sugar cane.

In addition, the MPWWR provided two types of water measurement devices: totaling
meters to be installed on each pump and a system of weirs to measure flows in the canals.
Telemetric equipment for the weirs and for other measurement points were obtained as well.
Because the pilot areas are small relative to the size of the areas served by a single branch
canal, the totaling meters will provide measures of on-farm application of water. As the
program spreads, however, measurements at the canal level will be significant indicators of
water savings.

3.7. Installation of the gated pipe systems

Prior to installation of the gated pipe systems, tender documents were developed and issued
on February 28, 1999. The process of selecting firms for the installation of the svstems
followed standard bidding procedures of the GOE. The two firms selected at the beginning of
April to install the systems were Green Valley Company and Bico for Engineering Works. On-
farm construction began in April. The SCWG wvisited sites on April 14 and 15 to assess
progress. All construction was completed by May 15. Planting and trrigation began as

expected, although in some sites, the first irrigation in April was by flood.
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3.8. Installation of the water measuring and monitoring devices

By the end of May, all totalizing meters had been installed at the improved sites to ensure
that the necessary water measurement and monitoring can begin with the first irrigations of the
new crop. Weirs had been completed on one canal and partially completed on the three other
canals. All weir construction will be completed by the end of May. Telemetry equipment will
be installed by no later than 15 August 1999. During the interim period, automatic level
recorders can be used to measure canal flows.

3.9. Data collection and analysis

The MPWWR Central Directorate for Water Distnibution is implementing a program
for water data collection. District Engineers will report water measurements to the Central
Directorate Office every two weeks, where the data will be entered into a database. Analysis
will be completed after the first full ratoon.”

Agricultural data, specifically yield data, will be collected by the Sugar Company at
the time of harvest. These yields will be compared to past vields on the same farms and vields
on similar farms in the same area. Yield increases will be calculated and the repayvment (25%
of increased vield) will be collected by the Sugar Company in payment for the investment costs.
However, because of late planting in some areas the yield increases may not be realized in the

first vear, but it is assured for the ratoon crops.

4. SUMMARY AND RECOMMENDATIONS

The pilot program developed by the SCWG for the adoption of improved irngation for
sugarcane cultivation, in particular gated pipe systems, is in place. Programs for water
measurement and monitoring have been established. Farmers have agreed to repay a portion of
the investment costs through retention of a percentage of increases in production which result

from the system. These increases will be monitored by the sugar companies. An informatton
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dissemination and public awareness package has been developed. Programs for training local
trainers and farmers have been prepared and tested, and are available for future use.

The rematning tasks for the pilot project are the ongoing water and productivity
monitoring. At the end of the first year’s planted crop (February and March, 2000), a review
of the pilot projects should be completed, including an analysis of problems encountered,
possible solutions, and overall evaluation of the success of the pilot. At that time, any changes
in the program which will increase its efficiency and efficacy can be identified and
implemented.

During the summer of 1999, the SCWG intends to hold several town meetings in Qena and
Luxor to begin the process of disseminating the improved irrigation to other farmers in more
villages. To facilitate this process, the SCWG hopes to establish a revolving fund with the
Sugar Council to provide the necessary investment funds to farmers. The operational details of
the revolving fund have yet to be worked out.

We propose cooperation between four ministries, MALR, MPWWR, Ministry of Health,
and the Ministry of Environment, to extend the program to other crops. Some work has been
done in the delta to use this system on orchards. It can be extended to other parts of the delta

and Upper Egypt on crops such as banana, maize, cotton, and other row crops.
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