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Preface 

In early 1994, Tropical Research and Development, Gainesville, Florida, was asked by 
USAID Egypt to organize and provide logistical support for a team of U.S. specialists to go 
to Egypt and assess the National Agricultural Research Project (NARP). The assessment team 
was involved in the task from March 15 to April 25. The team members and their Egyptian 
counterparts are listed at the end of this preface. 

Much of the effort of the team involved work with officials of the Ministry of Agriculture 
and Land Reform, with leaders of the NARP program and the Agricultural Research Center, 
members of the staff of USAIDlCairo, and members of the CID team in Cairo. We also met 
with members of the Board of Directors of the Agricultural Research Center, private-sector 
leaders, research personnel at Sahka and at research locations near Alexandria, extension 
personnel in Ismailia and elsewhere, deans of the Egyptian university faculties of agriculture, 
former members of the USAID-sponsored teams involved in a special horticultural marketing 
study, the USDA agricultural counselor for Egypt, and others. We are very grateful for all of 
the assistance and input from these various individuals and groups. 

We especially wish to acknowledge and express our gratitude to the following persons for 
their generous assistance and wise counsel during the review: 

Dr. Youssef Wally, Deputy Prime Minister, Agriculture and Land Reform 

Professor Dr. Adel El-Beltagy, Director General of NARP 

Mr. David Delgado, Director-Office of Agriculture, USAID Egypt 

Dr. Mohamed El-Beltagy, Director of the Technology Transfer Component of 
NARP, and his staff 

Members of our counterpart team 

Dr. Fenton Sands, Mr. Blair Cooper, and other members of the USAIDlCairo 
staff 

Dr. Lowell Lewis and members of the CID team in Cairo 

The staff of Tropical Research and Development 

The assessment team also wishes to express its gratitude for the opportunity to review a truly 
exciting USAID-supported project, which is enjoying remarkable success in contributing to 
substantial improvements in Egyptian agriculture. 
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for the NARP evaluation. 
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Executive Summary 

Egypt is in the midst of a dynamic agricultural transformation, highlighted by unprecedented 
yield gains and production of its major crops. For a country that has limited arable lands and 
water supplies and that already enjoys high crop yields, this is a tremendous accomplishment. 
This progress has resulted, primarily, from effective research programs and significant policy 
reform during the past 10- to 15-year period. 

The case for research in Egypt is easy to make. Limited land, limited water, rapidly growing 
population, food needs outstripping production--these require continuing intensification of 
production on a limited natural resource base. Such intensification requires increasingly higher 
yields, greater input efficiencies, reduced negative environmental effects, a greater knowledge 
base, and superior management. But this picture, while daunting, is not all bleak, for the 
Egyptian farmer is one of the best in the world. Egyptian farmers know much about the land 
and the soil and water to be managed; they also possess an abundance of knowledge and 
experience concerning the art and craft of farming. 

While the Egyptian farmer is exceptional in skills and acumen, to continue to be successful, 
each farmer also needs a continuous flow of new technologies. Only a productive, problem- 
solving research system can fulfill that need. We are convinced that Egypt is building an 
effective research system to help solve its agricultural and natural resource management 
problems, and that such a research system is essential to Egypt's future. The National 
Agricultural Research Project and its predecessor projects have played a key role in the 
changes and improvements that have taken place, and the work that the project has begun or 
stimulated will become even more valuable in the future. What is important now is to build 
on the base that has been established in order to ensure that Egyptian agricultural science can 
be vibrant and innovative in solving the great problems faced. 

Yield growth in major Egyptian crops can only be described as phenomenal over the past 
decade. Productivity gains for many crops have been exceptionally great since the early 
1980s. Moreover, since 1981 Egypt's agricultural performance far exceeds the average for the 
rest of the world in rate of gain in the indices of total agricultural production, agricultural 
production per capita, total food production, and food production per capita. It should be 
noted, as well, that with 31 of 32 major crops Egypt exceeded world average yields. With two 
crops, Egyptian yields were the highest in the world. For several other crops, Egypt ranked 
second or third in the world in average yield. 

In the performance of animal-based agriculture, Egypt has not done as well as with crops- 
except, perhaps, with poultry. For example, Egypt's production of milk per cow equals only 
one-third of the world average. 
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Contributions of NARP and other USAID-supported efforts 

Significant advances have been made in Egyptian agriculture since 1985 during the period of 
the NARP's existence. It cannot be said, however, that the National Agricultural Research 
Project was by any means totally responsible for such improvements. We believe these 
improvements can be attributed to three major factors (not in any priority order): 

The major policy reforms implemented during the past 12 years under the dedicated 
and enlightened leadership of Deputy Prime Minister Youssef Wally. Many of these re- 
forms have removed significant disincentives that were holding back agricultural 
development, providing a policy atmosphere that is much more supportive of such 
development. 

The improvement in agricultural research programs made possible, in part, by the 
USAID-sponsored projects in the late 1970s to mid-1 980s. These projects helped to 
provide the technology and demonstrated the capacity to increase agricultural output 
significantly. We would note that this significant progress would likely not have been 
realized in the absence of either the policy reforms or the improved research programs. 
Each was, in some respects, dependent on the other for its full impact to be realized. 

Contributions by NARP, building on the foundation established by the earlier USAID- 
supported research projects, including a major policy project. The NARP has not only 
built on that foundation but also has supported other research areas not covered by the 
earlier projects. The results of these efforts will likely be felt primarily in later years. 

NARP has also supported extension and technology transfer activities that are vital to help the 
farmers apply the technologies generated through research. These programs are beginning to 
contribute to more rapid adoption of new technologies and the further strengthening of the 
agricul turd sector. 

Improvements in the seed industry in recent years-also a major objective of NARP-are 
beginning to contribute to the improvement of the agricultural sector. 

The new initiatives component of the NARP has provided an excellent vehicle to address 
emerging problems or opportunities that could not be anticipated when the project was 
originally designed. The benefits of most of these efforts will be realized after the National 
Agricultural Research Project has been completed. 

Some of the specific improvements growing out of these efforts are these: With 21 major 
crops there was a modest increase in the crop production index fiom 1980 to 1983 (1 percent 
annual increase-ut a substantially higher rate of 36 percent from 1983 to 1990, reflecting a 
4.5 percent annual growth rate. These data indicate that improvements in crop production 
have not been limited to cereals only but significant improvement have been made in a broad 
spectrum of other crops as well. Such advances with the 21 crops are even more dramatic 
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when changes in the current or nominal value of these crops during this period are examined. 
These data indicate a growth rate in nominal values of these crops of some 19 percent 
annually since 198& with growth much more rapid since 1984. 

Such improvement in value reflect not only greater production but also significant improve- 
ments in prices of the commodities resulting fiom the major policy changes of the 1980s and 
early 1990s. 

These rapid gains in current value since 1980 reflect inflationary price increases as well. 
However, there were also significant improvements in the real value of this production. In 
fact, in the period from 1980 to 1990 the real crop production value increased 89 percent with 
an annual growth rate of 6.6 percent. Such improvement in the real value of such 
improvements in production, we believe, have been reflected in significant advances in 
income to the farmer. 

Perhaps the significance of these improvements is best reflected in the fact that wheat produc- 
tion increased more in Egypt since 1987 than in all of Egypt's history prior to that date. 

But the greatest impact of the NARP, we believe, is yet to come. The National Agricultural 
Library is yet to be equipped and stocked. Laboratory equipment, vehicles, and many other 
commodities are ordered and are yet to arrive. Buildings and laboratories are still being 
renovated, and improvements continue to be made in upgrading the land and other 
infrastructure at the research centers. 

Important improvements are being made through the technology transfer program in up- 
grading facilities for extension workers. At some nine locations, management information 
systems for use by extension are being installed through the technology transfer component. 

Four regional research and extension councils have just been formed for the major regions of 
Egypt. When fully activated they should serve a very useful function in helping to coordinate 
more effectively the total research effort of the country and in focusing attention on 
continuing needs for research and extension as new problems emerge. 

The extensive training program, which is still in progress, should continue to pay dividends 
for many y e m  to come. Significant improvements have been made in the seed industry, 
which should contribute to further improvements in the agricultural sector. 

Measuring capacity for effective research is very difficult and, at least, somewhat subjective. 
However, we have identified several indicators that we believe are important in assessing the 
development and effectiveness of a national agricultural research system. There is strong and 
unmistakable evidence that NARP is greatly enhancing Egypt's capacity to do excellent 
agricultural research. All of the capacity-building indicators discussed in our report point 
strongly to such enhancement-which should contribute to enhancing Egyptian agriculture 
well into the twenty-first century. 
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Closing the food security gap 

In the report of the U.S. Presidential Mission on Agricultural Development in 1982, major at- 
tention was devoted to the "food gap" in Egypt.' The gap had been increasing since 1960 
when Egypt was essentially self-sufficient in food. Food production increased at a steady but 
slow pace h m  1960 to 1980. However, utilization of the 10 primary food products-wheat 
(and flour), maize, groundnuts, lentils, sugar, cooking oil, red meat, white meat, dairy 
products, and fish- was increasing at a much faster rate than production, especially from 
1974 to 1980. If nothing had been done to modify these two trend lines, the food gap would 
have grown from approximately one million tons in 1960 to nine million tons in 1980 and 26 
rnillion tons in 2000 (see figure 5-5). 

From 1980 to 1992, however, there was a sharp increase in production, primarily since 1985, 
with a distinct slowing down in the rate of increase in food utilization. These changes in the 
slopes of the two curves since 1980, when projected to the year 2000, show a potential food 
gap in 2000 of some 4.5 million tons. This gap is about 17 percent of the projected gap that 
would have occurred in 2000 based on extrapolations of the trends in 1980 (see figure 5-6). 

Most of this narrowing of the gap has resulted from the sharp upturn in production since 
1985. It is obvious, however, that the rate of utilization is beginning to slow down as well. 

These changes were also reflected in wheat imports, which reached a maximum level of 
around 7.4 million tons in 1987 and dropped to around 5.3 million tons by 1993. 

Data indicate that little progress has been made since 1980 in improving the self-sufficiency 
level in vegetable oil, fish, and red meat. This would suggest that there is significant need to 
produce more of these products for domestic consumption. 

There is considerable evidence that technology is available to facilitate significantly higher 
crop yields than are currently realized. Despite this, perhaps Egypt should never be expected 
to fully close the food gap or to become totally self-sufficient. It would be desirable, 
however, for Egypt to become self-reliant or economically self-suflcient in food production. 
This would entail exporting sufficient products from agriculture to cover the costs of 
importing the agricultural commodities that were not produced domestically. 

There would appear to be excellent opportunities for such exports, especially of higher-valued 
horticultural products. Several factors make this feasible: the nearness to large markets in 
Europe and the Gulf States; the ability to supply these markets during winter months when 
needs in Europe, especially, are greatest; unusually favorable weather conditions, including an 
almost totally frost-free climate; the ability to control water supplies; the absence of major, 

1. E.T. York Jr., et al.. "Strategies for Accelerating Agricultural Development," Report of the Presidential 
Mission on Agricultural Development in Egypt, USAIDICairo, July 1982. 
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damaging storms, etc. In fact, Egypt has been likened to a large greenhouse in which 
environmental conditions, can, in large measure, be controlled. 

Egypt has thus far developed only a modest export market for horticultural crops, and these 
markets are not stable. They fluctuate greatly from one year to the next. If Egyptian farmers 
are producing enough to supply the high levels of demand in some years, they are 
undoubtedly producing too much in other years when exports are significantly lower. We saw 
evidence of this in Ismailia in talking with several growers who said they had great difficulty 
some years in selling their strawberries and other crops for export. 

Obviously, to be truly competitive in export markets, any country must consistently have 
available a highquality product. This requires the development of a good system of grades 
and standards, handling procedures which do not damage the product needlessly, refrigeration 
facilities for storage and transportation, etc. To date, Egypt has done little in these areas. 
There is urgent need to take advantage of what would appear to be excellent opportunities in 
this area. 

With the move toward privatization of agricultural operations, there is also a great need to 
develop effective storage and marketing procedures for commodities to meet domestic market 
needs. Officials point out that at harvest time, farmers flood the market with their product be- 
cause they have no storage facilities and they need income as soon as possible. With farmers 
al l  over the country doing this at about the same time, prices drop precipitously. However, 
prices quickly come back up once the glut is gone. 

We strongly recommend that steps be taken to improve and further develop both domestic and 
export markets for agricultural commodities to take better advantage of excellent production 
capacities. 

Criticism of NARP and response thereto 

NARP has nxeived rather severe criticism from some sources, including a critical audit by 
the Regional Inspector General Cairo. This audit resulted in a prominent U.S. senator in 1989 
criticizing the project and expressing serious concern about the effort. This episode, and 
perhaps other incidents, caused AID~Washington and USAID Egypt to focus much attention 
on NARP, leading to serious questioning of whether the project should even be continued. 
There was, in fact, a major reduction in AID funding and a total cancellation of important 
parts of NARP. About this time, serious questions were raised about the administrative 
management of the project. 

In 1992, USAID reduced its authorization for NARP from $300 million to $205 million. A 
further reduction to $194 million has been proposed. 
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We were told by a senior USAID official that "many USAID and Government of Egypt 
actions, reactions, and responses that hindered the project can be traced back to the early 
negative history." There were also changes in leadership on both sides of the project (three 
USAID Mission directors, for example) as well as "changes in direction as natural responses 
to different leadership management styles and visions." 

The assessment team feels that the problems and delays were apparently contributed to by 
both sides, and the burden of responsibility for these problems and delays does not reside 
with one party done; both must share some of the burden. 

We should add that the major items serving as the primary basis for the negative Inspector 
General's report in 1989 have apparently been addressed in a positive fashion. In response to 
management difficulties that apparently occurred in the early years of the project, a new 
leader of NARP was appointed in 1990, and apparently there have been no major 
management problems since. 

While there have continued to be implementation delays and other less serious administrative 
difficulties, which are undoubtedly irritating and frustrating to both parties, we believe minor 
dificulties should not be the source of undue concern and must be weighed against the 
overall outstanding accomplishments of the project. 

The other principal issue raised by the Inspector General-the failure of the Government of 
Egypt to provide its share of the National Agricultural Research Project funding-has also ap- 
parently been resolved. In fact, on March 17, 1993, the NARP director general reported to 
USAID that the total length-of-project contribution to NARP would exceed fE 240 million, 
an amount in excess of what the agreement called for. 

We do not wish to dwell on this point because problems of this nature frequently occur with 
USAID-supported efforts in many developing countries. Given the magnitude of the project, it 
would have been unusual if there had not been administrative difficulties and delays in imple- 
mentation. Poor management should certainly not be condoned. However, it would appear that 
when serious questions were raised, Minister Wally responded promptly and changed the 
leadership of the project. The new director general initiated major changes, including the 
establishment of an Executive Management Program. 

Perhaps some of the earlier management difficulties grew out of the fact that the NARP ad- 
ministering unit was not established until some two years after initiation of the project. The 
Executive Office, which reports directly to the NARP's director general, has established an 
impressive MIS system, trained staff, and implemented an inventory system for all ot the 
project's units. Improved communications and reports from this system have helped NARP 
management and apparently have improved relationships with USAID. 
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We have also been quite impressed with the scope and content of the NARP program. Its 
various components and subcomponents, we believe, were very effectively and meaningfully 
formulated to address some of the major constraints and needs of the agricultural research 
systems in Egypt. 

Future USAID support 

The assessment team generally concurs that much of USAID's future support should be more 
sharply focused4though the broad-based support through NARP has been appropriate for 
existing circumstances. Indeed some continued broad-based support may be warranted to 
complete some aspects of the NARP program. 

We are fully in accord with the Government of Egypt's Ministry of Agriculture's major 
strategic goals for the agricultural sector, namely, to optimize crop returns per unit of land 
and water, to enhance sustainability of resource patterns and protection of the environment, to 
bridge the food gap and achieve self-reliance in agriculture, and to expand foreign exchange 
earnings from agricultural exports. 

Future USAID support in agriculture should be consistent with these strategic goals. 

During the assessment team's visit to Egypt, we were asked a very pertinent question by a 
USAID official: "If Egypt is making all these advances in agricultural production, why is 
there need to continue support for further research-related activities in agriculture. Isn't this 
task now done so that we can move on to address other needs?"e simple answer to that 
question is that research to improve efficiency and productivity in agriculture is never 
done-never finished. As long as there are more human mouths to feed, there is continuing 
need for such research. 

In fact, a significant amount of such research would be needed merely to accommodate the 
food needs of a stable human population. But neither Egyptian nor global population is stable. 
In fact, over 90 million additional people are added to the world's population annually, and 
Egypt's rate of population growth of some 2.3-2.5 percent is above the world average of 1.6 
to 1.8 percent. 

Such constantly growing need resulting from population growth demands increasing levels of 
researchspecially in situations like those found in Egypt where yield levels are already 
high. When a country reaches a very high level on the crop yield curve, as Egypt has, each 
additional increment of production may become more difficult to achieve. 

But Egypt, because of its very limited arable land and water resources, is probably more de- 
pendent on research to expand food production that any other country in the world. Moreover, 
the primary beneficiary of such research is the consumer, who is served by having not only 
an adequate supply of food, but also higher quality and less expensive food as well. 
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Therefore, the need for a highquality, productive agricultural research program is vital to a 
sound economy and a stable political future. While much has been achieved through past 
support of agricultural research, much more effort is needed. 

USAID projects have contributed immensely to improving the productivity of Egyptian agri- 
culture for some fifteen years through their support of research, policy reform, and other pro- 
grams. NARP, we believe, has been a vital part of that effort for the past eight to nine years. 
However, because of the significant delays in the implementation of the project, along with 
major reductions of USAID financial commitments, there is still much to be done. 

Although USAID is considering a successor project to NARP, it is obvious that it would be 
impossible to have such a successor project in place by the time of the planned termination of 
the project. If a major part of the project is terminated September 30, 1994, as now planned, 
much of the NARP structure could, and possibly will, be dismantled and key personnel in 
NARP will move on to other things. We believe it would not be in either Egypt's or 
USAID'S best interest for this to happen. There would be a hemendous loss of time, 
resources, and effectiveness of future effort if this were to happen. 

The assessment team strongly recommends that NARP be continued intact until a USAID-suc- 
cessor project has been designed and can be ready for implementation, and that much if not 
all the support committed to NARP by USAID in 1988 but decommitted in 1992 now be 
restored Some of these resources should, undoubtedly, be used for those purposes for which 
the funds were originally intended. We believe, however, that there should be some flexibility 
in the use of such funds at this time to address high-priority needs that have developed since 
these additional funds were originally committed. Frankly our team has had difficulty 
understanding why USAID's commitments were drastically cut in the first place, given 
NARP's obvious successes. 

We also recommend that USAID and the Government of Egypt begin-immediately-to plan a 
successor project to NARP so it can be ready to be implemented as soon as NARP is3nished. 
The task to which the project was committed in 1985 is by no means over. Indeed it may be 
no more than half done. 

We make a number of observations and recommendations concerning future efforts of NARP 
(assuming the project is continued) along with the nature of the efforts to be covered by the 
project's successor project. They are as follows: 

Expand research collaboration both internationally and domestically; 
Research on New Lands; 
Research activities for maintaining a sustainable agriculture; 
Breeding to reduce need for pesticides; 
Development of cultivars more tolerant to environmental stresses; 
Research aimed at producing more per unit of land and water; 
Public policy and data analysis; 
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Market research and development--for both export and domestic markets; 
Further improve research infrastructure; 
Build on the experience of the Technology Transfer Component and continue the 
improvement of extension; 
Restore cotton ginning capabilities for breeding work; 
Greater emphasis on research dealing with food animals; 
Greater effort on improvement of vegetable oil production; 
Continued support in genetic engineering and other areas of modern biotechnology 
research; 
Further development of the 'Expert Systems" Program to be used by both extension 
and the private sector in technology transfer; 
Continued emphasis on human resource development; 
Consolidate and emphasize on-farm water management; 
Research to address long-term strategic goals; 

Need for additional sources of support to complement 
Government of Egypt funding 

The team firmly believes that while great progress has been made over the past fifteen years 
or so through USAID assistance, there is continuing need to develop strong and sustainable 
capacity to accommodate further support for agricultural research and related efforts. This is 
especially true until there can be developed means for assuring adequate financial support 
from local sources-Government of Egypt and otherwise. 

At some point USAID support will likely be greatly reduced or cease. Hopefully that will not 
occur until a much strengthened research capacity is developed and until there is better 
assurance that there is adequate support to maintain the capacity of such enhanced programs. 

The national research effort in agriculture will likely be primarily dependent on future Gov- 
ernment of Egypt funding. We firmly believe that agricultural research and refuted efforts 
should receive higher priority in such funding. Given past experience, however, there is little 
assurance that this will be adequate to maintain a vigorous research program. Therefore, we 
suggest two possible approaches through which funds could be generated to complement Gov- 
ernment of Egypt funding. 

We recommend that consideration be given to the development of programs to generate 
research funds through farmer assessments or contributions. For example, a possible approach 
could be one in which each ton of fertilizer or feed purchased andlor each ton of product a 
farmer sells is assessed a very small percentage of the value, with the funds so generated 
being put into a special fund--to be used only for supporting research-refuted activities. The 
amount of the assessment would likely be no greater than one-tenth of one percent per 
ton-although different rates could be established for different items. 
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A "Piasters-for-Pounds" program or something similar could be effective, with farmers real- 
izing that they are investing very modestly in programs that will pay them great dividends in 
tern of enhanced incomes resulting from the application of research results. 

In dditim to k t  funding for current programs, we recommend that while the United 
States is committing large sums of money to Egypt, consideration be given to using some of 
these funds to establish an endowment, the proceeds from which could be used to provide 
continuing support for research-related activities. 

Funds put into the endowment could either be in the form of U.S. dollars from ESF com- 
mitments or from local currency generated through Public Law 480, Section 416, or other 
U.S. programs. Funds from these sources could be put into a "special," nongovernmental 
foundation annually for several years through which an endowment could build up sufficiently 
to help assure that the progress made through current U.S. assistance could be sustained. The 
foundation into which such funds would be placed could be governed by a joint Egyptian- 
U.S. board, if desirable. 

The U.S. government provides at least $815 million annually to Government of Egypt in eco- 
nomic support funding as the result of a program that grew out of the Camp David Accord in 
the late 1970s. It was primarily these funds that were used to support the research programs 
discussed in this report. The continuing question is "how can these funds be used most 
effectively?" 

A very strong case can be developed for putting significant amounts of these funds into the 
agricultural sector. Agriculture continues to be one of the three most important segments of 
the economy. Over half the Egyptian people are engaged in farming or agriculturally related 
business1 industry. Moreover, the agriculture sector has already enacted more reforms and has 
moved farther toward privatization than any other sector and is therefore better positioned to 
use U.S. assistance more productively than any other sector. 

We believe that high priority should be given by the United States to supporting the agri- 
cultural sector. We further believe that, at this juncture, support for functions and needs we 
have addressed herein should receive highest priority in terms of future U.S. support. 
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1.0. Agriculture in Egypt and the Impact of 
Changing Agricultural Policies 

1.1. General conditions 

A combination of fertile soil, a supply of currently abundant water, a mild climate, and indus- 
trious farmers make Egyptian agriculture one of the most productive in the world--despite the 
fact that only about 3 to 3.7 percent of Egypt's land is arable. 

Moreover, the nation's agriculture is almost totally dependent upon irrigation. The only effec- 
tive rainfall is found along the northern coastal area and amounts to only about 80 rnm an- 
nually. Consequently, agricultural development is closely linked to the water resources of the 
Nile River. In fact, more than two millennia ago the Greek historian Herodotus visited Egypt 
and concluded that "Egypt is a gift of the Nile.""' This was a reasonable assessment because 
life in Egypt would be essentially impossible without the water of the Nile. 

Total agricultural land in Egypt is about 7.5 million feddans?' distributed as follows: 

5,400,000 "Old Lands" in the Nile basin and Delta 
1,900,000 New (reclaimed) lands 

200,000 Rainfed areas and the oases (some references indicate 500,000 feddans 
in this category) 

Soils in the Nile River and Delta are silt-clay mixtures of excellent quality, deposited during 
thousands of years of Nile flooding. 

Total cropped area in 1990 was estimated to be some 12,143,000 feddans (5.1 million hec- 
tares) with a cropping intensity of 180 percent. Most of the newly reclaimed desert areas use 
modem irrigation such as drip and sprinkler systems.'" 

An estimated 3.5 million farmers cultivate holdings that average about 2 feddans. Approxi- 
mately half the farms are less than 1.0 feddan. Production is intensive, and yields are some of 
the highest in the world. 

The major crops are cotton, rice, and corn in the summer and wheat, berseem clover, and 
beans in the winter. Sugarcane is grown on about 15 percent of the cultivated land in Upper 
Egypt throughout the year. Citrus and vegetables are also important crops and are produced in 
sufficient quantities to meet domestic demands and provide some surplus for export."' Consid- 
erable quantities of meat animals, poultry, and animal products are produced, primarily for 
domestic consumption; limited amounts are exported. 

Perhaps the most impressive advances in the agricultural sector in recent years are reflected in 
the gains in cereal production. With total cereal production in 1981 of 8 million tons, output 
increased to 1 1 million tons in 1987, 14 million tons in 199 1, and 15 million tons in 1992. 
These large increases are attributed to 

Tropical Research and Development, Inc. 
1 



development and use of high-yielding varieties and other improved technology; 

- liberalization of commodity prices; 

phase-out of mandatory planting requirements for cereals; 

privatization of newly reclaimed government owned and public-sector owned lands; 

development and use of new production practices (fertilizer, irrigation practices, planting 
dates, seeding rates, and weed control), and 

major production campaigns conducted by extension and other agen~ies.'~' 

These increases in production have had a significant impact upon cereal imports and exports. 
For example, with increases in wheat production from 2.4 million tons in 1987 to 3.4 million 
tons in 1991, wheat imports declined from 6.6 million tons to 5.7 million tons during the 
same periodJ3' 

Rice production progressed from 2.4 million tons in 1987 to 3.4 million tons in 1991, facili- 
tating increases in rice exports from 70,000 tons to 200,000 tons in the same peri~d.'~' In- 
creased productivity contributed significantly to these increases in total production during this 
four-year period when yields of rice went up 28.8 percent, wheat 19.5 percent, barley 30.7 
percent, maize 27.5 percent, and sorghum 27.4 percent.'% 

USDAICairo estimates that 1992 agricultural output was about 5 percent above the 1991 
level. The production of rice, wheat, and citrus was estimated to be at record levels, and cot- 
ton and maize output was also strong. Yields of the 1993 wheat crop are thought to have been 
even more impressive than those in 1992.'" 

"The major progress in cereal production indicates the Egyptian farmers are responding ra- 
tionally to agricultural reforms and advanced technology. However, the food gap will widen 
dramatically in the next decades-assuming that current trends in production and consumption 
persist-unless major changes in both the economy and the agricultural sector are effected."" 

Perhaps the greatest factor influencing the demand for agricultural products is the continued 
high rate of population growth, which is now estimated to be around 2.4-2.5 percent. In 1970, 
population growth rate was 2.0 percent, rising to about 3.0 percent in 1980. Such a rapid rate 
of population growth along with limited expansion in arable land has resulted in a dramatic 
reduction in the amount of arable land per capita (see figure 1-1). In fact, Egypt has the low- 
est area of arable land per capita in Africa and one of the lowest of any country in the world. 

The relative share of the Egyptian economy represented by agriculture has declined over time 
-not because of a diminution in importance of agriculture but because of the rapid growth in 
other sectors. Still, agriculture accounts for about 36 percent of employment and for some 20 
percent of the gross domestic product. 
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Figure 1.1. Total population, arable land, and cultivated area per capita, 
Egypt: 18821986 
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1.2. Evolution of government policies affecting agriculture 

To understand better the current policy environment in agriculture, it is helpful to consider 
briefly the evolution of governmental policies affecting agriculture over the past 40 years. 
These policies have had a major impact on the performance of the agricultural sector during 
this period. 

Dr. Ahmed Goueli, governor of Ismailia, has provided an excellent summary of the changes 
occurring during this period in the paper entitled "Egyptian Agricultural Policy and Chal- 
lenges for the 1990~."~' The following information is, in part, from his paper. 

Dr. Goueli divides this 40-year period into five phases: 

The Land Reform Law of 1952 was the first major intervention of government into agricul- 
ture. The law imposed a ceiling on ownership of agricultural land, with distribution of excess 
land to the landless. It also gave farm tenants rights of inheritance which, in effect, gave ten- 
ants quasi-ownership. Agricultural rent was established at a level seven times the tax rate on 
the land. Furthermore, the land subject to the law was organized into cooperatives known as 
"land reform cooperatives" and was administrated by village and district offices and a central 
agency. Many of these regulations and institutions are still in existence. 

During this period, both domestic and foreign trade in cotton was nationalized and brought 
under control of the government. This system of agricultural cooperatives was expanded to in- 
clude "new reform" land. 

The government program for land reclamation began in this phase with about 78,000 feddans 
being reclaimed. The land reclamation policy was based on small-farmer ownership of the 
reclaimed land. 

Between 1961 and 1974, agricultural policy changed dramatically, reaching the ultimate in 
governmental intervention and control. A policy of low agricultural prices was adopted to 
transfer the surplus of the agricultural sector to the urban and industrial sectors. Public 
agencies were contracted to run agricultural activities-from the farm gate to domestic con- 
sumption and exports. Land reclamation and cultivation of new lands was organized around 
state farms. The Aswan New High Dam was constructed. With the additional water resources, 
a large land reclamation program was implemented involving some 500,000 feddans. 

The rate of growth in agricultural production was high, reaching almost 4 percent annually 
due to the transformation of basin irrigation land to permanent irrigation and the shifting of 
the growing season for maize and rice. 
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The late 1960s and early 1970s saw a stagnation of public investment in the economy in 
general and agriculture in particular. 

1.23. "Open Door" (1974-82) 

After the Sixth of October War in 1973, Egypt adopted an open-door policy to attract foreign 
investment. In agriculture, slogans such as "food security" and "green revolution" emerged. 
The private sector was allowed, in a very unorganized fashion, to reclaim desert land for agri- 
cultural use or speculation. With large amounts of workers* remittance from foreign employ- 
ment, urban encroachment on agricultural land expanded greatly. 

The same price policies as in 1960s for agricultural commodities continued to prevail. Due to 
these policies and a low rate of government investment in the agricultural sector, the high rate 
of growth in the agricultural sector that prevailed in the 1960s was not sustained. 

The most important institutional change was the creation of a village-based system (1972), 
which took over all the functions of the village credit cooperatives. There was also a huge ex- 
pansion in "food security" loans to farmers at highly subsidized rates, which was responsible 
for a large expansion in the poultry industry. Poultry and livestock feeds were subsidized, 
which further stimulated the expansion in the production of animal products. 

"The only positive change that occurred during this period was the beginning of foreign aid 
in agricultural research and technology transfer, particularly by USAID.'6' 

1.2.4. Revitalization (1982-90) 

In earlier years, the food gap (the gap between domestic production and consumption) had 
widened significantly. This was highlighted in the 1982 Presidential Mission report.") 

In 1960, for example, Egypt was almost self-sufficient in wheat production. By 1980, the 
country was importing about three-fourths of its wheat needs. This alarming gap-due in part 
to a stagnant agriculture in the 1970s and early 1980s--resulted in increased attention being 
devoted to agriculture. 

In fact, within two months after President Mubarek assumed the presidency in 1981, he 
visited Washington, D.C., and asked U.S. President Reagan for assistance in efforts to revital- 
ize the agricultural sector. A part of the U.S. response to this request was to send to Egypt in 
early 1982 a high-level "Presidential Mission on Agricultural Development" to comprised of 
experts in agricultural research, extension, administration, production, policy, irrigation, etc., 
to analyze the problems constraining the development of the agricultural sector and recom- 
mend actions to overcome these constraints and accelerate development. 

In its report entitled "Strategies for Accelerating Agricultural Development" (SAAD), the 
Presidential Mission addressed many policy issues. For example, the report emphasized that 
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governmental policies were acting to seriously constrain the growth of Egypt's agricultural 
sector and recommended that the Government of Egypt "permit agricultural output and input 
prices to move toward world price levels." The report emphasized that "correcting distortions 
in relative prices received and paid by farmers is central to using resources in the agricultural 
sector more efficiently and reducing Egypt's growing dependence on imported food." 

Many governmental policies and other factors constraining agricultural development were rec- 
ognized by Dr. Youssef Wally and associates in an excellent report entitled Strategies for 
Agricultural Development in the 1980s for the Arab Republic of Egypt, published in June 
1983. This document proposed various strategies for addressing the constraints.") In fact, when 
the Presidential Mission's report was presented to Minister of Agriculture Dr. Wally, he indi- 
cated that he was firmly committed to modifying a wide range of government policies con- 
straining agricultural development but that these modifications would have to be made in a 
gradual, stepwise fashion. 

Another related policy problem of the early 1980s highlighted in the Presidential Mission's 
report was the heavy subsidy for bread prices. In 1980, a loaf of balady bread sold for one pi- 
aster-a price that had not been increased in many years despite high inflation rates. In real 
terms, prices paid by consumers for bread declined significantly from 1965-87, causing 
bread subsidy costs to approach $1 billion annually, representing more than half the total food 
subsidy in some years.") Even with the low fixed prices paid to the farmer for wheat, the gov- 
ernment was still spending enormous sums to subsidize the cost of bread. This situation was 
encouraging to the government's efforts to keep the prices paid to the farmer for wheat low. 

Dr. Wally was appointed minister of agriculture a few weeks before the Presidential Mission 
arrived in early 1982. He worked very closely with the Presidential Mission and began irnrne- 
diately to take steps to address the problems that it identified. In late 1982, the price of bread 
was increased 100 percent to 2 piasters, and the size of the loaf was simultaneously reduced 
almost 8 percent. There was another slight reduction in loaf size in 1986. Then in 1989 the 
price of balady bread was raised to 5 piasters, and the size of the loaf was reduced another 18 
per~ent.'~) Better quality breads are priced at even higher levels. These adjustments resulted in 
significant reductions in the Government of Egypt's expenditure for bread subsidies and made 
it easier to raise the prices paid to farmers for wheat. 

In 1986, major economic policy reforms were initiated to address problems that were limiting 
the development of the agriculture sector.('0) They included the following actions: 

- government controls on commodity prices received by farmers and procurement quotas 
on all crops except cotton and sugarcane were removed; 

farm gate prices of sugarcane and cotton were increased; 

farm input subsidies were removed; 

government constraints on private-sector importing, exporting, and distribution of farm 
inputs were removed, allowing the private sector to compete with the Principal Bank of 
Development and Agricultural Credit (PBDAC); 
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government constraints were removed to allow the private sector to import and export 
agricultural crops; 

the PBDAC was gradually limited in its role to providing financial services; 

limitations on state ownership of land were imposed and the sale of new lands to the 
private sector was facilitated; 

the role of the Ministry of Agriculture was proposed to be limited to agricultural re- 
search, extension, and legislative policies, along with a program to facilitate the develop- 
ment and implementation of economic policies; 

- adjustments were made in the land tenancy system; 

- interest rates were adjusted to reflect commercial rates; 

foreign exchange rates were adjusted to reflect the real value of local currency. 

In summary, the economic reform program initiated by the minister of agriculture had these 
objectives: removing restrictions and distortions fiom the agricultural sector; encouraging the 
private sector; improving agricultural terms of trade; encouraging farmers to use modem tech- 
nology; increasing cultivatible areas, productivity, and farm income; improving the standard 
of living for farmers while providing food for citizens at reasonable prices; and increasing ex- 
ports and raising the share of the agricultural sector in the social and economic development 
of the country. 

In the areas of land reclamation, the private sector was encouraged and a new program for 
graduates of technical high schools and universities were encouraged to own and manage 
small areas of reclaimed lands. The policy of the government was to develop these new lands, 
with the private sector being responsible for its utilization. 

By the end of the 1980s. productivity of major crops, including wheat, maize, rice, fruits, and 
vegetables increased substantially over the levels of the 1970s. This was attributed to two 
major factors: (1) the major policy reforms involving the removal of controls on commodity 
prices and mandated production of certain crops, and (2) major improvements in the develop- 
ment and application of improved agricultural technology, including high-yielding varietie~.'~' 

1.2.5. Economic reform 

In 1991, the Government of Egypt began to implement an aggressive and comprehensive eco- 
nomic reform program around the theme of further liberalization and structural adjustment. In 
agriculture, the process of liberalization and privatization that began under Minister Wally's 
leadership in the early 1980s. has resulted in agriculture today being the most privatized 
sector in the Egyptian economy: 97 percent of agricultural lands are now in the private sector. 

Economic reforms have impacted agriculture in the following areas: 
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interest rates rose from a subsidized level of 6 percent to a market rate of some 20 
percent (now around 12 percent); 

there is now active participation of the private sector in trade and distribution of agricul- 
tural imports, especially fertilizer; 

state managed production enterprises have been transferred to a system of holding 
companies while they await privatization; 

state marketing systems have been privatized for all crops except cotton; 

- the amount and scope of agricultural subsidies have been limited. 

13. Impact of policy changes 

These numerous policy changes since 1980 and further anticipated adjustments should greatly 
impact the agricultural and rural sectors of the nation, both economically and socially. They 
are already having a very positive effect on agricultural output and income--an impact that 
could be significantly accelerated when the entire sector adjusts more fully to the policy 
changes. A continuing flow of improved agricultural technology will be essential for the agri- 
cultural sector to take full advantage of these significant policy reforms. 

The impacts of these policy changes were considered in some detail in the IFPRI-sponsored 
symposium held in Cairo in November 1993."O) 

1.4. The food production gap in Egypt 

The 1982 U.S. Presidential Mission on Agricultural Development in Egypt (PMADE) focused 
major attention on the rapidly widening food gap in Egypt-for example, the spread between 
the amount of food produced and cons~med.'~ 

In 1980, this gap was increasing at an alarming rate (figure 5 - 9 ,  and the Presidential Mission 
recommended a number of specific actions to deal with the problem. Specifically, recom- 
mendations were made for significant policy reform (as discussed above, 01.2.4). It was be- 
lieved that such reform could have an impact on the problem by (1) making conditions more 
favorable for enhanced food production, and (2) slowing down the rate of increase in demand 
for food. It was pointed out that cheap food, made possible by extensive govenunent sub- 
sidies, was in part responsible for increasing per capita food utilization by contributing to ex- 
cessive waste. For example, farmers often found it desirable to buy cheap, heavily subsidized 
bread and feed it to their chickens and livestock. Some farmers, moveover, were feeding their 
own government controlled and underpriced wheat to livestock and buying subsidized bread 
for their own consumption. Both actions were resulting in increasing demand for imported 
wheat. 
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Furthermore, the Presidential Missing recognized the need for the establishment of effective 
programs of family planning to reduce the rate of population growth-the primary means of 
reducing the rate of increase in demand for food. 

The Presidential Mission also emphasized a number of actions needed to increase food pro- 
duction--above and beyond recommended policy changes. Major emphasis was placed upon 
the need for strengthened research and extension programs aimed at increasing agricultural 
output. The NARP program was established as a means of responding to this recognized need 
for enhanced production. 

1.5. Current strategic goals for the agricultural sector, 1994 

Currently, the Government of Egypt has the following major strategic goals for the agricul- 
tural sector: 

optimize crop returns per unit of land and water consumed; 

enhance sustainability of resource use patterns and protection of the environment; 

bridge the food gap and achieve self-reliance in agriculture; 

expand foreign exchange earnings from agricultural exports."' 

In 1993, a World Bank mission team suggested that the underlying drive for Egyptian agricul- 
tural strategy should be the momentum already created by the reforms initiated by the 
Ministry of Agriculture and Land Reclamation for the agricultural sector and by the 
comprehensive economic reform program adopted by the Governrnnent of Egypt. "This would 
need to be complemented by strong national population policies aimed at reducing the overall 
rate of population growth.''("' I 

The World Bank mission team suggested that a process of change had been initiated over the 
last few years "which needs to be fostered and reinforced through a combination of policy 
and institutional reforms--the principal ones include the following: 

- "need for measures aimed at ensuring efficiency and environmental sustainability in the 
management of the most important natural resources of the country, i.e. water and arable 
land; 

"emphasis on using free market considerations, in particular the promotion of the private 
sector, in resource allocations; 

"the need for implementing an agriculture sector strategy within the context of overall 
rural development, which should encompass within it better involvement of rural women 
in the development process, diversification of rural activities, and provision of essential 
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social programs for health and education; 

"recognition of the social and political issues, and the need for social safety nets to assist 
in absorbing some of the potential dislocations which will inevitably accrue through the 
implementation of the comprehensive reform program; and 

"initiating a program of institutional reforms, so as to streamline the array of institutions 
presently serving the agriculture sector, and make them more responsive to its needs."'"' 

Those strategic goals will have a major impact on the nature of future research efforts. 
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2.0. Agricultural Research and Extension in Egypt 

To put the NARP program in better historical perspective, a brief account of the evolution of 
agricultural research and extension in Egypt should be helpful. 

2.1. Research 

Agricultural research in Egypt began in the late nineteenth century--about the same time as it 
did in the United States. An excellent account of its beginning and evolution is found in the 
introduction to the publication "Highlights of ARC Activities, 1980-1990.'Y" 

Egypt initiated agricultural research on a modest scale at Giza, as early as 1897 in what was 
known as the Royal Agricultural Society. Experimental sites were established at Giza (1900), Meet 
El-Deeba in North Delta (1901). and Bahteem (15 kilometers from Cairo) in 1909. Simultaneously, 
several research branches and sections were organized in 1903 to carry out research in plant breed- 
ing, animal breeding, entomology, agricultural chemistry, and seed production. A veterinary pathol- 
ogy laboratory was established the following year to produce vaccine for poultry cholera and per- 
form related diagnostic activities. 

In 1910, the Egyptian Government, convinced of the importance and benefit of research in agri- 
culture, issued the Decree No. 34 to establish the Department of Agriculture under the Ministry of 
Public Works to perform the following duties: agricultural research, seed production, extension in 
crop production with emphasis on cotton, soil and fertilizer analysis, and pest control. 

Only three years later. a separate Ministry of Agriculture (MOA) was established. During the fol- 
lowing decades. several decrees were issued to further organize the Ministry of Agriculture in the 
years 1944. 1949, 1950, 1957, and 1958. The Agricultural Production Sector was established 
within the Ministry of Agriculture in 1%3. It included the Departments of Agriculture, Horti- 
culture, Plant Protection, Soils, Animal Production, Veterinary Laboratories and Seed Reduction. 
In 1971, Presidential Decree No. 2425 was issued establishing the General Authority for Agricul- 
tural Research. This unif~ed all research functions within the MOA un&r one administration. 

'Ibe Agricultural Research Center (ARC) was formulated as a semi-autonomous organization with 
the Minister of Agriculture as chairman of the board. More recently, the ARC has undergone ex- 
tensive reorganization resulting directly from Presidential Decree No. 19 of 1983. This decree 
established the ARC as a scientific research and extension institution and gave it broad general au- 
thority for agricultural research and extension activities in Egypt. Earlier, Decree No. 483 (1982) 
gave the ARC responsibility for the production farms, known as state farms which were under the 
General Authority for Agricultural Production. These have since been amalgamated into the ARC. 
A total land area of 27,000 acres is devoted to foundation seed production for field crops. 

After the promulgation of Presidential Decree No. 19 of 1983 authorizing the Agricultural Re- 
search Center, it became more qualified to play the major role in realizing the technological 
advances needed for agricultural development in Egypt. Accordingly, the ARC assumed a two-fold 
mission: 
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(a) Genemte a flow of research results to formulate appropriate agricultural technology 
needed to ensure the continuous development of agricultural production. 

(b) Ensure the transfer and extension of such technology, as far as possible, among 
farmers, to achieve higher yields and better income and follow up the economic effects 
of those new technologies and devise solutions to perceived problems of application. 

The ARC is governed by a Board of Directors chaired by the Minister of Agriculture and consists 
of the Director of ARC, who is responsible for the day-to-day operations and the supervision of 
technical, financial, and administrative matters; the two deputies, one for Research, and one for 
Extension; the fifteen research Institute Directors; a representative of the Academy of Scientific 
Research and Technology, five consultants versed in agriculture and selected by the Minister of 
Agriculture, and a representative from the MPWWR. The main functions of the ARC Board are to 
organize, plan, coordinate, promote and review agricultural research and policy; to utilize the 
results of research; to identify problems and develop closely coordinated research programs; to 
plan and develop extensions programs; to administer agricultural research stations; to publish or 
otherwise disseminate research results and agricultural information; and to foster relations with 
national and foreign scientific institutions. The Board may establish subject matter committees to 
review research projects and report on matters that may be referred to them. 

The objective of the ARC is to enable Egypt to become self reliant in food, assure food security 
and achieve economic growth for her people. This is being accomplished by improving the 
technologies and services available to Egyptian agriculnue through research and extension."' 

2.1.1. The Agricultural Research Center 

Today the Agricultural Research Center has 16 institutes and 5 central laboratories. A brief 
description of the functions along with information concerning numbers of professional 
personnel in each unit is found in Annex 82.1.1. 

Although Presidential Decree 19 of 1983 gave the Agricultural Research Center broad general 
authority for both research and extension, the center continues to be primarily concerned with 
research. Extension responsibilities in ARC will be discussed in greater detail in the this 
report in 82.1.2. 

As a result of the Camp David Accord between Egypt and Israel in the late 1970s, the United 
States greatly increased its support of the Government of Egypt, facilitating the initiation of 
major development assistance projects in agriculture. Work was especially focused on re- 
search programs to improve the production of cereals (maize, wheat, sorghum, and rice) 
through the EMCIP and Rice Projects, as well as tomatoes and other horticultural crops 
through the Agricultural Development Systems-Egypt (ADS) project. Special attention was 
focused, as well, on agricultural policy through the ADS project and through other programs. 
And there were major projects on mechanization. 

Many of these projects were very effective, particularly in strengthening the research capabili- 
ties within the Agricultural Research Center, developing improved technology, and improving 
the policy environment. 
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The 1982 report of the U.S. Presidential Mission documented the dramatic yield increases 
made possible through improved technologies. For example, in large-scale demonstrations, by 
using the best varieties and applying other improved technologies, the following average yield 
increases above national average yields were obtained: rice, 54 percent; wheat, 65 percent; 
maize, 74 percent; sorghum, 63 percent; and tomatoes, 252 percent.") 

Those USAID-supported research efforts not only resulted in the development of improved 
technologies, but the related demonstrations also dramatically illustrated that the available 
technologies could provide the basis for significantly improving the production of many of 
Egypt's most important crops. 

While the Presidential Mission was impressed by the impact of these USAID-supported re- 
search projects, concern was expressed over the fact that they were functioning somewhat 
apart from the institutes within the Agricultural Research Center having responsibility for 
these commodities. The Presidential Mission, therefore, recommended that these projects "be 
institutionalized as a part of the revitalized research and extension programs." 

USAID responded to this recommendation by beginning a major new initiative in support of 
research and extension in Egypt-as a successor project to the individual commodity projects 
discussed above. To assist in the planning of such an effort, USAID commissioned another, 
smaller team, including the leader and some other members of the Presidential Mission, to 
provide such assistance. This effort resulted in a 1984 report entitled "Increasing Egyptian 
Agricultural Production through Strengthened Agricultural Research and Extension Pro- 
grams.'*') 

This report includes a wide range of recommendations, many of which were to be addressed 
in a single, comprehensive, successor project to the individual commodity projects of the late 
1970s and early 1980s (EMCIP, Rice, and ADS). The successor program became the National 
Agricultural Research Project (NARP), which was agreed to by USAID and the Government 
of Egypt in 1985. (NARP will be considered in detail in 83.0 of this report.) 

2.1.2. Other organizations doing agricultural research 

Although the principal agricultural research organization in Egypt is the Agricultural Research 
Center, 14 universities in Egypt have agriculture faculties (colleges of agriculture), each 
engaged in some research activities. Some of the larger, older universities such as those in 
Cairo and Alexandria have major agricultural research programs. A description of each is 
found in Annex 82.2. 

Agricultural research is also conducted by the National Research Center (NRC) (Annex 
82.1.2), an arm of the Academy of Scientific Research and Technology (Annex 82.1). 
Moreover, water-related agricultural research is conducted in the Water Research Center, 
which was in the Ministry of Irrigation. Irrigation responsibilities are now found in the 
Ministry of Public Works and Water Resources (in Annex 82.4). A Desert Research Center 
was until recently in the Ministry of Land Reclamation. With the merging of the Land 
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Reclamation and the Agriculture Ministries, the Desert Research Center is now in the 
Ministry of Agriculture and Land Reclamation but is not directly affiliated with the ARC. 
American University of Cairo has a Desert Development Center, which has engaged in some 
research dealing with desert-related ecological issues. 

2.2. Extension 

2.2.1. Evolution of extension in Egypt 

A history of the evolution of extension in Egypt has been prepared within the technology 
transfer (TI') component of the National Agricultural Research Project. The following brief 
summary has been extracted from this document."' 

Extension activities, as such, have a much more recent history in Egypt than those of re- 
search. The extension system was introduced as a formal service of the Ministry of 
Agriculture in 1953. This was apparently the result of FA0 efforts directed to all Arab 
countries in 1952. 

Extension work was formally launched in November 1953 as a Ministry of Agriculture 
service and organized as a part of the Cultural Agricultural Association. It functioned as a 
part of such a structure until 1958. At that time, the extension function was transferred to the 
General Administration for Regional Services in the Ministry of Agriculture with three major 
sections: extension programs, agriculture units and demonstration fields, and teaching 
methods. 

In the 196344 period, extension was reorganized with some modification of its internal 
structure. In the 1964-69 period, there was further reorganization internally and extension 
units were added at the governorate and district levels. 

In 1968, Ministerial Decree No. 251 was issued to establish a High Extension Council made 
up of representatives from universities, "high agricultural institutes, cooperative associations, 
research divisions of MOA, the Rural Services Division of MOA, two agricultural directors at 
the governorate level, along with the Extension director general, his deputy, and his program 
planning director. The Council was chaired by the undersecretary of the Ministry of 
Agriculture for Extension. 

The primary responsibilities of the Council involved reviewing extension programs, 
supporting linkages between extension, agricultural universities and rural associations, and 
proposing solutions for production constraints. In 1968, another ministerial decree was issued 
to reorganize the Extension program so that it would be directly under the Ministry of 
Agriculture undersecretary and include the following units: extension programs, teaching 
methods, agriculture and demonstration fields, rural development and extension research. 

In 1976, Ministerial Decree 3409 was issued to assign an extension director to each 
governorate, plus one extension inspector for each two districts. At the district level, one 
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extension inspector and one extension specialist were assigned for each ten villages. For the 
first time a village extension worker (VEW) was assigned to each village, with counsel and 
guidance from an advisory group of 8 to 12 local leaders. 

In 1979, Ministerial Decree 151 was issued to broaden the scope of activities, providing for 
sections dealing with production of agricultural crops, production of agricultural animals, 
extension teaching methods, mechanization, foreign projects, and extension programs. 

As a result of recommendations of the 1982 Presidential Mission,'" Ministerial Decree 744 
was issued to transfer the Central Administration for Agricultural Extension Service (CAAES) 
from the Ministry of Agriculture to the Agricultural Research Center with responsibility for 
(1) "applied extension" and (2) "specialized" extension. To implement the new structure, 
Ministerial Decree 149 was issued in 1983 to organize ARC under three deputy directors, one 
each for research, extension, and production. 

Ministerial Decree 21 1 was also issued in 1983 to organize the extension in ARC into three 
major components: 

- general extension to include training program development and monitoring; 

specialized extension to include technical information for plant and animal production, 
along with mass media and audiolvisual functions; 

extension research. 

Ministerial Decree 845 was issued in 1988 to establish the Central Administration for Agri- 
cultural Extension Services (CAAESbwith three components: extension administration at the 
Central Level, the Delta, and the Upper Egypt region.") 

2.2.1.1. Recommendations regarding extension by earlier USAID-sponsored missions 

It should be noted that three earlier USAID-supported evaluation missions in the early 1980s 
specifically addressed agricultural extension programs, making a number of recommendations 
for reform. The first of these missions, in November 198 1, produced a report entitled 
"Increasing Agricultural Production in Egypt through More Effective Use of Te~hnology."~ 
This report included a series of recommendations, some of which are summarized as follows: 

That the agricultural research and extension functions be brought together and placed 
under the leadership of a single administrator charged with the responsibility for 
developing strong linkages between these two highly complementary functions. 

That major emphasis be placed on its development of a corps of well-trained (subject 
matter) specialists. 

That the agricultural colleges be better integrated into a national system of agricultural 
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research and extension. [These] colleges are significant resources and we recommend 
that their efforts be coordinated with MOA research and extension programs. 

- That there be a major, continuing training program to upgrade the capabilities of 
extension workers. 

That extension personnel be relieved of regulatory and service functions which detract 
from their educational missions. 

That foreign donors, including USAID, be encouraged to give major emphasis to 
strengthening research and extension institutions so that they might become more 
effective and, ultimately, self-sustaining-rather than focus on a number of small 
projects which may have impacts of short duration but not contribute to the long-term 
improvement of basic institutions. 

A few months following the 1981 evaluation mission, the Presidential Mission completed its 
efforts and made a number of recommendations that supported and reinforced the earlier 
work."' Following are excerpts from the Presidential Mission's report. 

"Egypt's future in agriculture depends on a continuing stream of improved technology. 
Because the relatively high levels of productivity already achieved, the technological 
constraints on Egyptian agriculture are greater and more sophisticated that those 
operating in most other developing countries. Indeed, because of its unique 
circumstances, Egypt is perhaps more dependent on improved agricultural technology 
than any other country in the world." 

- "It is obvious that there is much available but unused technology in Egypt which could 
readily be applied by Egyptian farmers. This emphasizes the need for strong and 
effective extension programs." 

President Mubarek's Decree No. 19 of 1983 called for extension to be integrated with re- 
search in ARC as was recommended in the 1981 report. 

The 1984 evaluation mission dealing with research and extension0' made a number of very 
specific recommendations supporting and augmenting those of the two earlier efforts. Some of 
these are summarized as follows: 

- Building on the incorporation of extension into ARC through the President's Decree, the 
1984 evaluation mission recommended that there be one deputy director of ARC for 
each of the three major functions: research, extension, and production. Shortly 
afterwards, this recommendation was implemented. 

It was recognized that Presidential Decree No. 19 provides the basis for a strong corps 
of extension leaders and subject matter specialists. The 1984 evaluation mission 
suggested that "in view of the large number of research personnel now in ARC and the 
virtual absence of program leaders and subject matter specialists in extension, we believe 
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it is most appropriate for a significant portion of the current research personnel to 
reorient their efforts toward extension, as the Presidential Decree mandates . . . women 
specialists, who can work closely with women (extension personnel), are needed, 
particularly, in fields which relate to tasks involving important inputs by women. 
Specifically, they include livestock, poultry, beekeeping, sericulture, postharvest 
technologies and marketing, human nutrition, household and farm management." 

The 1984 evaluation mission recommended that priority be given to training and up- 
grading the support of the large number of currently employed agents before large num- 
bers of additional agents are employed. 

The 1984 evaluation mission provided detailed recommendations for major production 
campaigns, throughout the country, which would be heavily dependent on effective 
leadership by extension. 

2.2.1.2. Implementation of recommendations concerning extension 

In 82.1.1 it was pointed out that in 1984-85 USAID began to plan and implement a major 
new project that would consolidate the work of several of the earlier projects and address 
many of the recommendations for strengthening research and extension made by the three 
earlier missions .'z 

The NARP assessment team understands that the original plan was to incorporate all of this in 
a National Agricultural Project. However, a newly appointed USAID Mission director was ap- 
parently strongly opposed to supporting any extension activity4espite the strong recornmen- 
dations of the three earlier missions, recommendations that were in large measure accepted by 
both USAID personnel at the time and by Govenunent of Egypt leaders. Because of this op- 
position, any work with extension was eliminated from the new project, which became the 
National Agricultural Research Project (NARP). 

It should be recognized, however, that after this USAID Mission director left, the need for 
such efforts was recognized and a technology transfer component was added to NARP. 

23. Regional Research and Extension Councils 

Ministerial Decrees Nos. 152311993 and 14811994 authorized the establishment of Research, 
Extension Councils for the following four regions: 

Delta, with responsibility for six governorates: Darnietta, Dakahlia, Kafr El-Shiekh, 
Gharbia, Menoufia, and Qualiobia; 

West Delta and North Coast, with responsibility for three governorates: Alexandria, 
Behairah, and Mama Matrouh; 
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Middle and Upper Egypt, with responsibility for nine governorates: Giza, Fayoum, Beni 
Sueif, Menia, Assuit, Sohag, Qena, Aswan, and the New Valley; 

- E a t  Delta and Sinui, with responsibility for six governorates: Ismailia, Sharkia, Suez, 
Port Said, North Sinai, and South Sinai. 

The goal of these councils is to help strengthen linkages between researchers in the academic 
community (universities), researchers in established research centers, extensionists, the private 
sector. and allied resources in other ministries. 

The councils have the following officers: 

Chairman: the chairman of Board of Directors, ARC (by delegation) 

Vice Chairman: the deputy director for research, ARC 

- Vice Chairman: the deputy director for extension and training, ARC 

Coordinutor: the director of the Core Regional ResearcNExtension Station. 

Each council includes the following members: 

Deans of agricultural faculties in the region 

- Directors of regional researchlextension stations 

- Three directors of specific research stations (Field Crops, Animal Production, and 
Horticulture) 

Chancellors of regional NRCs 

- Directors of agricultural sectors and undersecretaries in the governorates 

Chairman of the Principal Bank for Development Agricultural Credit in the core 
governorate 

Two from the Extension Directorate in the governorate (periodically replaced) 

Director of Seed Directorate in the core governorate 

Director of Veterinary Affairs in the core governorate 

- Director of Irrigation and Drainage in the core governorate 
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Two representatives from the private sector 

Two farmers as representatives from the region 

The Councils are expected to perform the following functions: (a) to discuss constraints of 
agricultural production and suggest solutions, (b) to discuss and approve research and exten- 
sion programs, (c) to coordinate and integrate programs needed by different universities and 
research centers, (d) to suggest ways to support research and extension program, and (e) 
follow up and evaluate research and extension activities. 

The four Regional Councils are funded by NARP until September 30, 1994, but their activi- 
ties are being continued through the use of Ministry of Agriculture and Land Reclamation 
special funds. 

Although the Councils have not been functioning long enough to measure their effectiveness, 
they could, when they are fully functional, serve a very useful purpose in terms of addressing 
problems constraining agricultural development in the four regions and exploring ways in 
which research and extension organizations can most effectively address these problems. 

We applaud the concept of these Regional Councils but suggest that consideration be given to 
expanding their private-sectorlfarmer representation. Ultimately, consideration might be given 
to having appropriate private-sector commodity representation on the Councils. 
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3.0. The National Agricultural Research Project (NARP) 

3.1. NARP original plans and subsequent changes 

The USAID Mission Director signed the Project authorization document for NARP July 30, 
1985. The stated purpose of the project was to develop the capability of the Egyptian agricul- 
tural community to provide farmers a continuous flow of improved and appropriate agricul- 
tural technology. It was further stated that this purpose would be achieved by focusing 
USAID and Government of Egypt resources on improved management and on strengthening 
priority research areas. It was proposed that USAID assistance in the form of training, tech- 
nical assistance, commodities, construction, and support services would assist the Government 
of Egypt under a host-country contract in accomplishing the Project's purpose.'" 

The Project was intended to unify under one cohesive unit the bulk of research activities be- 
gun with USAID'S original investment in agricultural research in the late 1970s. In fact, 
NARP was intended to absorb these earlier projects (EMCIP, Rice, ADS, Mechanization, and 
other ongoing research-related projects). It was pointed out that this initial USAID support 
worked with discrete sections in the ARC but did not focus on its overall institutions or man- 
agement. 

The NARP Project was intended to focus on improved research management while also inte- 
grating ongoing research activities-very much in accordance with recommendations made by 
USAID-sponsored missions in 1982") and 1984."' 

Specifically, the Project called for: 

extensive training, both in-country and abroad, to upgrade the technical skills of Agri- 
culture Research Center and Ministry of Agriculture staff; 

strengthening of data collection and analysis capabilities to facilitate improved policy 
decisions; 

long-term technical assistance, focused on improving the management and coordination 
of research--as well as short-term specialists to provide expertise for the upgrading of 
specific priority research activities; 

support for construction and commodity procurement to improve the physical plant for 
research; 

establishment and stocking of a national agricultural library; 

research grants to provide support and further coordinate activities among the different 
organizations doing agricultural research in Egypt, such as universities, NRC, etc.; 
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efforts to develop further and privatize the seed industry; 

establishment of a National Agricultural Council to ensure coordination and determine 
priorities of the national agricultural research effort (it was noted that research would 
focus on these priority activities to generate technologies appropriate to farmers, and it 
was further suggested that technologies generated by the Project would be transferred to 
fanners through "on farm demonstrations, media, and person-to-person word of 
mouth").(') 

The Project authorization document called for a commitment of $130 million over a five-year 
period from the date of authorization-with an initial obligation of $30 million (USAID 
Section 3.1). The planned life of the Project was to be seven years from the date of initial 
obligation. 

Although the original Project authorization document did not specify monetary contribution to 
the Project by the Government of Egypt, the original grant agreement called for a life-of- 
project contribution from the Government of Egypt of EE 66.5 million (based on a $US to EE 
conversion rate of 0.83168 to 1)-with EE 10 million to be obligated the first year. The terms 
set forth in the original Project authorization document called for the U.S. contribution to be 
in the form of a grant. 

The original Project authorization document did call for the GOE to make available sufficient 
resources after the termination of the Project to support the research and information 
dissemination activities supported by the Project. 

The First Amendment to the Project grant agreement was made September 21, 1986, by 
changing the USAID Section 3.1 obligation from $30 million to $45 million and the 
Government of Egypt obligation from EE 10 to EE 20 million including "costs borne on an 
in-kind basis." 

The Second Amendment to the grant agreement was signed June 15, 1988, increasing the 
USAID Section 3.1 obligation from $45 million to $60 million and the Government of Egypt 
obligation from EE 20 million to £E 25 million. 

The First Amendment of the document was signed August 22, 1988, indicating a planned 
U.S. authorization for the project of $300 million over an eight-year period from the date of 
the original authorization. 

On September 29, 1988, the Third Amendment to the grant agreement was signed to expand 
the Project significantly from one component, research, to four additional components 
technology transfer, policy analysis, seed technology, and new initiatives. Furthermore, the re- 
search component was expanded to add funding for land improvement, international 
collaborative research, and maintenance activities. Earlier figures for U.S. commitments to the 
Project were changed from a life-of-project amount of $130 million to $300 million and the 
Government of Egypt contribution from EE 66.5 million to EE 219 million--the equivalent of 
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$75 million after devaluation of the Egyptian pound. The U.S. obligation under Section 3.1 
was changed from $60 to $100 million. 

The Fourth Amendment to the grant agreement, signed September 30, 1991, changed the 
USAID Section 3.1 obligation from $100 million to $142 million. 

The Fifth Amendment to the grant agreement, signed May 19, 1992, changed the USAID 
Section 3.1 obligation from $142 million to $177 million. 

The Sixth Amendment to the grant agreement, signed June 30, 1992, called for decreasing the 
U.S. authorization for the Project from $300 million to $205 million. The Section 3.1 
obligation was changed fiom $177 million to $194 million. 

A Project Paper amendment was signed on May 20, 1993, keeping the U.S. authorization at 
$205 million and the Government of Egypt contribution at £E 219 million. It was indicated 
that the research component will be scaled back from a broad institutional and budget support 
activity for Agriculture Research Council to a component that "focuses on substantive re- 
search priority topics." The Collaborative Research Program was to be oriented toward a set 
of priorities that includes integrated pest management, genetic engineering, postharvest losses, 
aquaculture, animal production, animal health, ago-management techniques related to newly 
reclaimed lands, computer expert systems in agro-management, socioeconomic aspects of 
agriculture, food consumption patterns, remote sensing, and export oriented systems. 

It was proposed that the research gant program would focus on 10 research priority projects, 
including biotechnology, recycling agricultural wastes, soil and water management and 
management of new lands, postharvest losses, aquaculture, appropriate technology in agricul- 
tural mechanization, animal production, animal health, ago-management techniques related to 
newly reclaimed lands, and socioeconomic aspects of agriculture. 

It was proposed that the Research Support Program be narrowed to focus on five key research 
areas: fruits, vegetables, cereals, small animals, and postharvest handling. It was indicated that 
USAID would shift its support as much as possible to only the units engaged in research in 
these five areas. 

Tables 3.1 and 3.2 indicate the financial status of NARP as of March 10, 1994. 

3.2. Other US.-funded programs in support of Egyptian agricultural research 

Before discussing the specifics of the NARP program, it is well to recall some of the earlier 
U.S.-supported efforts, primarily by USAID, to help improve Egyptian agricultural research 
capabilities and productivity. In fact, it is apparent that these earlier collaborative efforts were 
beginning to have a positive influence on agricultural production before NARP was initiated. 
At the same time, it is also readily apparent that NARP has been able to build on these earlier 
efforts and to accelerate the movement toward an improved Egyptian agricultural sector that 
was becoming evident in the early to mid-1980s. 
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Table 3.1. NARP fhadal status+detail summary 
(March 10,1994) 
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Certainly U.S. support for these earlier efforts was simcant, but it is abundantly clear that 
the improvements would not have occurred without the dedicated work of talented Egyptian 
scientists and other professionals plus the industriousness of millions of skilled Egyptian 
farmers and their families. Following is a brief summary of some of these earlier, pre-NARP 
efforts. 

3.2.1. International agricultural research centers 

For many years USAID was the single largest contributor to the international agricultural re- 
search centers through the Consultative Group on International Agricultural Research. This 
support was crucial to the development and growth in effectiveness of the international agri- 
cultural research centers in helping developing countries to improve their agriculture through 
more effective agricultural research. USAID perhaps has not always appreciated the impor- 
tance of its support and intellectual leadership in the development of this unique set of institu- 
tions and the global agricultural research system that emerged as a result of their existence 
and contributions. 

The international agricultural research centers hold major global collections of germ plasm for 
the benefit of the world, provide training in research and its management, collaborate with 
developing countries to solve pressing international problems, provide publications and com- 
munications on many topics, and conduct strategic and applied research addressing a wide 
range of international problems and constraints facing agricultural production and develop- 
ment. Egypt has benefited greatly from the continuing contribution of the international 
agricultural research centers, especially IRRI, International Maize and Wheat Improvement 
Center (CIMMYT), and ICARDA. 

3.2.2. Public Law 480 research projects 

Considerable agricultural research was carried out in Egypt with support from funds generated 
under the U.S. Public Law 480 programs. Most of this research was carried out by Egyptian 
researchers with the support and collaboration of scientists from USDA/ARS. We were told 
that Public Law 480 projects created the concept of the team approach to solving problems. 
The value of this collaboration is still appreciated by Egyptian scientists, many of them staff 
members of Egyptian universities. Such support was more common in the 1970s and 1980s. 
Today there are limited Public Law 480-generated funds for such support. 

3.23. The Rice Improvement Program 

Many significant advances were made in rice research through the Rice Improvement 
Program. For example, some excellent modem laboratories and other facilities were con- 
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structed under this program at Sakha Research Center, where the Egyptian Rice Research and 
Training Center is located. Today Egypt is well equipped and well placed to conduct modem 
rice research. The benefits to Egypt have been dramatic in that average yields are fast 
approaching eight tons per hectare. While many individuals and institutions contributed to the 
success of the rice project, IRRI has played an important role in this effort. With support 
from USAID, IRRI has had a long involvement in collaborative research in Egypt. The direct 
posting of IRRI staff in Egypt is scheduled to end in June, 1994. The relationship with IRRI 
has been productive and effective, providing Egypt with a wide array of rice germ plasm from 
the Global Rice Genetic Resources Center at IRRI and other rice research programs. New 
high-yielding, robust, varietal materials have been developed as a result of this collaboration. 

3.2.4. The Agricultural Development Systems-Egypt Project, 1979-83 

The Agricultural Development Systems-Egypt project (ADS), with funding from USAID, 
was aimed at "improving the performance of the agricultural sector in Egypt" by 
concentrating on "research and training as a means of introducing and developing new 
technologies relevant to Egypt's needs, and . . . on improving the research capacity of the 
Ministry of Agricultural and universities.'*" The project focused on two areas: horticulture and 
agricultural economics. In agricultural economics the emphasis was on policy research; in 
horticulture it focused on improving research capability, introducing and developing new 
technology for important crops, and introducing improved germ plasm of important crops. 
ADS was a collaborative effort between Egyptian and American scientists. The program was 
guided by a Joint Policy and Planning Board comprised of Egyptians and Americans and each 
research project was under joint leadership and joint scientific staffing. 

Capacity building was enhanced through collaborative research activities between Egyptian 
and American scientists. Through this mechanism Egyptian scientists improved their capacity 
to plan, conduct, and extend horticultural research and technology. Success in productivity or 
crop improvement was gained in tomatoes, garlic, cucurbits (enhanced resistance to fungal 
and viral diseases), citrus (rootstocks, limiting factors, introducing new germ plasm), 
deciduous fruits (introduction of new cultivars), and mango (overcoming inflorescence 
malformation disorder). Horticultural research in Egypt was enhanced by this effort, and 
recent yield gains in horticultural crops appear to have resulted in part because of this 
concentrated collaborative research. 

In policy analysis, the emphasis was to "improve the ability of the Ministry of Agriculture to 
plan, implement, and evaluate programs to promote the development of the agricultural sector 
in Egypt." Six policy areas were emphasized in research: price policy, agricultural marketing 
and distribution, human capital and social institutions, food security policy, allocation of 
development resources, and land and water resource use."' 

One of the products of the ADS project was a very interesting book by Alan Richards, 
entitled, Egypt's Agricultural Development, 1800-1 980, which has proved very helpful in 
understanding agricultural development in this ancient and fascinating land.'n 
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3.23. Egyptian Major Cereals Improvement Program 

The Egyptian Major Cereals Improvement Program (EMCIP) began in 1979 to improve cereal 
production research in Egypt. Later, work on forages and grain legumes were added. The 
program emphasized close linkages between research and extension. It built a major 
headquarters and research facility at the Giza headquarters of the Agriculture Research Center, 
and four research and extension facilities at the Sakha, Shandaweel, Sids, and Gernmeiza re- 
search stations. Besides the laboratory and office facilities, buildings for mechanization, stores 
and extension, chemical fertilizer storage, seed storage, machinery sheds, seed cleaning plants, 
electrical distribution, and a pump were provided at each of the four research and extension 
stations. The research and extension stations are being used as the key sites for regional 
NARP technology transfer efforts. In the words of one Egyptian scientist, "EMCIP was a 
major factor in improving research stations in Egypt." 

The program also helped to renovate and equip laboratories and other buildings and facilities 
to serve the needs of the research projects that it supported. Vehicles and equipment 
purchased by the program are still in service and comprise a considerable scientific support 
base for NARP. 

For further information on the work of EMCIP and its contributions, see Proceedings of the 
Second EMCIP Symposi~rn.'~' 

3.3. Research component 

The goal of NARP is "to increase agricultural productivity by improving the quality of tech- 
nologies available to farmers." The assessment team has taken as its responsibility the evalua- 
tion of both agricultural productivity and the building of capacity in Egyptian agricultural re- 
search as a result of NARP and its predecessor projects. 

33.1. Agricultural Research Center (ARC) support and enhancement 

The Agricultural Research Center is the main agency in Egypt having responsibility for agri- 
cultural research and development. The primary research entity supported by NARP, the 
Agriculture Research Center has operated since 1982-83 under three five-year research plans. 
It has 16 research institutes, six central laboratories, and 38 research stations located in 
selected agroecological zones representing various agricultural production conditions in the 
country. (Research institutes, central laboratories, and research stations are listed and 
described in Annex 552.1.1, 2.1.2.) 

Although not a formal part of the agricultural research system, the Faculties of Agriculture 
and Veterinary Medicine in the Egyptian universities and the National Research Center of the 
Ministry of Scientific Research and Technology also comprise a considerable body of scien- 
tific knowledge and capability for agricultural research in Egypt. Also, the Ministry of Public 
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Works and Water Resources has under its control a Water Resources Center that administers 
11 research institutes. Egypt thus has considerable and various research capabilities in agricul- 
ture, but capabilities that still need better coordination, particularly more cooperation between 
ministries. (More complete descriptions of these other research entities are found in Annex 
992.2-2.5.) 

Many of the Agriculture Research Center institutes and laboratories have done excellent work, 
including developing superior high-yielding cultivars of crops resistant to pests and diseases 
that have contributed materially to increased production. (Annex 93.3 lists new varities and 
hybrids developed by the Agriculture Research Center since the beginning of NARP.) New 
crops have been introduced, improved management and irrigation practices have been devel- 
oped, soil and water practices have been developed and refined, fertilizer and pesticide use 
has increased, and now efforts are being made to reduce pesticide use through integrated pest 
management and other means. 

In the Agriculture Research Center, research has the following objectives: identifying opportu- 
nities for sustained advances in agricultural productivity; developing improved farming sys- 
tems for each crop and animal region; developing integrated pest management systems for 
crops; developing systems and technologies for the all-out modernization of Egyptian agricul- 
ture; encouraging the involvement of women in development and monitoring and testing ad- 
vances elsewhere in the world that might help improve Egyptian agriculture. 

NARP has helped to organize research in the ARC into the following 18 multidisciplinary 
crop and disciplinary research programs: 

Fiber crops 
Cereals 
Vegetable oil crops 
Food legumes 
Forage crops 
Sugar crops 

- Fruit crops 
Vegetable crops and 
other plants 
Fish 

Soils and water 
Agricultural mechanization 
Plant protection 
Food and feed technology 
Agricultural economics and statistical analyses 
Experimental systems 

- Agricultural extension and rural 
development 

- Genetic engineering 
Animal production 

Crops research gives special emphasis to (1) breeding improved varieties having higher yield 
potential, early maturity, and host plant resistance to pests and diseases and (2) improved pro- 
duction management. Animal production research (including fish) aims at improving produc- 
tion through genetic improvement, animal husbandry, and veterinary research. The work of 
the disciplinary programs is, primarily, aimed at supporting the work of crop research. 
Priority of the genetic engineering program is given to such areas as wheat tolerance to salin- 
ity, resistance to virus diseases in potato, cotton resistance to bollworms, and various work on 
cucurbits, maize, and tomatoes. 
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33.1.1. Research support activities and their impact 

The research component of NARP has included a number of activities, the objectives of 
which have been to enhance the capabilities and capacities of agricultural research institutions 
in Egypt. These efforts have been focused primarily on the Agriculture Research Center but 
have gone far beyond ARC in helping to strengthen other research entities. 

There have been extensive training programs, both in country and abroad, to upgrade 
the knowledge and skill of research personnel (primarily those in ARC). 

Long-term technical assistance, through CID and other sources, has been helpful in 
improving the management and coordination of research. 

- Short-term technical assistance has been effective in providing expertise for addres- 
sing special problems or upgrading specific research activities. 

Old research facilities have been renovated and new buildings have been constructed 
both at ARC headquarters in Cairo and at many of the research and extension centers 
throughout the country. 

- The procurement of "commodities," including modem scientific equipment, farm 
machinery, etc., has been nearly competed and will contribute significantly to the 
improvement of research capacity and effectiveness. 

A very impressive National Agricultural Library has been constructed and is now in 
being stocked with books, periodicals, and other reference materials and equipped 
with the most modem systems for management and operations. 

- Numerous research grants have been made to provide support and to coordinate 
activities among the different organizations doing agricultural research in Egypt, such 
as universities, NRC, etc. 

A cooperative research program has been developed to facilitate collaboration among 
Egyptian agricultural scientists and scientists in international agricultural research 
centers and U.S. universities, the U.S. Department of Agriculture, and other research 
institutions. Such collaboration has enabled Egypt to establish contact with and in- 
volve some of the top agricultural scientists in the world in working on problems of 
importance to Egypt. 

Significant land improvement efforts have been undertaken at the research stations, 
including tile drainage, land leveling, construction of waterways for more efficient 
use of irrigation water, etc. 

Farm mechanization research has focused on the development and improvement of 
farm machinery better suited to Egyptian farmers' needs. 
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The new initiatives component has provided the mechanism for quickly mobilizing research 
efforts to respond to serious problems such as the whitefly infestation of tomatoes and the 
screwworm threat-as well as to explore promising development opportunities. (Annex 43.3.2 
includes a more complete description of these activities supported by NARP, which have 
contributed and are contributing to the objectives of the research component.) 

33.1.2. Specific accomplishments in production through enhanced agricultural re- 
search 

All institutions involved in agriculture-related research in Egypt have undoubtedly contributed 
to the progress in agricultural production in recent years reported in this document. The Agri- 
culture Research Center, however, as the entity primarily responsible for agricultural research 
in Egypt, has been the focal point of the NARP effort and can be credited with a significant 
part of the success. 

The following sections summarize some of the achievements with cereal crops in recent 
years. Though treated here as part of the research component of NARP, it is apparent that the 
other components of NARP, especially the technology transfer and seed improvement com- 
ponents, have contributed to these improvements. Universities and other institutions doing re- 
search in agriculture have also contributed to improved production, and major policy changes 
that have occurred during this period have resulted in some of the improvements. Little 
improvement would have been possible, however, had there not been significant advances in 
improved technology through research, primarily that carried out by the Agriculture Research 
Center. 

Wheat. Egypt's wheat production has increased more in the past six to seven years than it did 
in the previous history of the country. New high-yielding varieties that respond to imgation 
and fertilizers have triggered this rapid growth. Total wheat production more than doubled 
from 1986 to 1992 as a result of a 38 percent growth in yields and a dramatic increase in 
acreage (from 600,000 ha in 1987 to 900,000 ha in 1992). Increased production of wheat, a 
strategic food, represents a major development. The greater production allowed the country to 
cut its wheat imports from 7.2 million tons in 1987 to 5.7 million tons in 1993. 

The new wheat varieties combine high yield with tolerance or resistance to important biotic 
and abiotic stresses. Wheat scientists have also benefited from effective linkages and col- 
laboration with wheat scientists working elsewhere, including CIMMYT, ICARDA, the 
United States, and other countries. Such collaboration has provided a means to test promising 
genetic materials in national and international wheat research networks and nurseries for their 
adaptation to different agroecological and biotic stresses. 

Wheat research is based on a multidisciplinary team approach. Thousands of new accessions 
have been introduced from CIMMYT and ICARDA. These are screened for adaptation to 
Egyptian conditions and to identify promising traits, such as yield and disease or insect 
resistance. Tolerance to heat stress is receiving considerable attention now, especially for 
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Upper Egypt and the new lands in the desert. During the period 1987-90, seven new lines 
were released, which have helped propel yields and production to new heights. These new 
lines are not only high yielding but also possess great yield stability. 

The wheat program grew considerably as a result of research support provided by the EMCIP 
project. New research facilities, laboratories, greenhouses, field equipment, research station 
improvements, and effective linkages with U.S. universities, IARCs, and other scientific 
organizations, made possible by EMCIP, stimulated and improved Egyptian wheat research. 
The NARP, building as it did on the successful EMCIP effort, took that effort much further 
and accelerated it, with outstanding results. Increased wheat yields now being enjoyed are at 
least partly an outgrowth of earlier EMCIP research, but the benefits from that would likely 
not be as great if the NARP investment had not been made, thus allowing further 
improvements in the total wheat research effort. 

We believe present NARP-supported research and development will be paying further large 
dividends by the year 2000 or before. At that time Egypt should be growing the new, long- 
spike wheats that are now being tested as advanced lines at Sakha and elsewhere. These new 
wheats promise to increase wheat yields even further, as much as 40 percent or more. Indeed, 
we consider the long-spike wheats to represent a new avenue for wheat yield improvement. 
This is an Egyptian innovation, using genetic materials from CIMMYT that produced many 
flowers per spikelet but had a high incidence of sterility. Egyptian breeders, through back- 
crossing, have obtained higher fertility and, therefore, more grains per spikelet. Since the 
spikes are longer, they produce more spikelets per spike, with consequently higher grain 
yields. 

Rice. Rice is another of Egypt's great success stories. The Rice Research and Training Center 
at Sakha was established as part of the Field Crops Research Institute with strong support 
from the Ministry of Agriculture and Land Reclamation, USAID, and IRRI. Modem labora- 
tory, greenhouse, glasshouse, growth chambers, seed handling and cleaning, and field research 
facilities were established prior to the initiation of NARP. The fine facilities and research 
support provided by USAID through the Rice Project have proved to be an important base for 
further research and development by NARP. Also, the relationship with IRRI in providing 
new germ plasm materials, research collaboration on important problems, and training of 
Egyptian scientists has been very productive. Egypt today has a modem and effective research 
capability in rice; with its modem laboratories and other research facilities, the nation is well 
placed to continue excellent multidisciplinary rice research. 

Productivity growth in rice has been outstanding. Production has almost doubled since 1980, 
and yields have increased dramatically, beginning in 1988 from 5830 kgha  in 1987 to 7710 
kgha in 1993, an annual average increase of 313 kghdyr, a phenomenal rate and certainly 
the highest rate of growth in yield for rice in the world for that period. By contrast, of the 
major producers, China, gained an average 125 kghdyr  over the past decade (1979-81 to 
1989-91). 

The rice program has had a number of signal achievements, including release and spread of 
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short stature, early maturing high-yielding varieties (e.g. Giza 181, Giza 175, Giza 176); 
better nutrient management for the crop; spread of chemical weed control from about 12 
percent of the total rice area to about 60 percent in 1990; employment of integrated pest 
management, rice blast disease control using genetic resistance, and improved cultural 
practices. An effective National Rice Production Campaign has strengthened relationships 
between researchers, extension workers, and farmers. The National Rice Production Campaign 
helped identify production constraints and farmer problems and use feedback mechanisms to 
ensure their solution. 

Potential rice yields have been shown in demonstration fields to be from 7.7 to 13.0 ttha. The 
"yield gaps" so identified between potential and farmer yields were attributed to soil salinity 
and alkalinity, inappropriate water management, blast disease, inappropriate pest management, 
and postharvest losses. 

Rice research has been a resounding success, but much remains to be done. Continuing 
intensification of production, cultivation of salt-affected soils and use of lowquality irrigation 
water, continuing need for host-plant resistance to major pests and diseases (especially blast 
disease), and the need for greater efficiency in use of inputs are just some of the problems for 
future research. Although some observers are concerned about the amount of water used in 
rice cultivation, we urge caution in applying the "water saved from reduced rice cultivation" 
argument: because rice can withstand saline soils and water better than most other crops, the 
opportunity costs for using lower quality water need to be examined thoroughly before major 
changes are made. Egyptian rice scientists have achieved much and can be justifiably proud, 
but much remains to be done. If all goes well in the next few years, Egypt should soon be 
harvesting its first-ever national average rice crop of eight tons per hectare. 

Maize. Maize represents another success story for Egyptian agricultural research. Although 
breeding and selection in maize began in the 1920s, with some progress being made, Egyptian 
scientists consider a real breakthrough in genetic improvement came as a result of collabora- 
tion with the International Maize and Wheat Improvement Center, begun in 1966, the year 
CIMMYT was founded. This collaboration provided Egyptian scientists with maize germ 
plasm from the center of origin of the crop in Mexico and other maize growing countries. 
Several introduced populations appeared to be resistant to late wilt disease, an important 
disease in Egypt, have reasonable productivity, and were well adapted to local conditions. 
These materials were used to develop some hgh-yielding varieties. 

Efforts to develop varieties and composites continued through the 1970s and into the 1980s. 
EMCIP further stimulated maize research, including provision of support for new research 
facilities at Giza and four other research centers, including Sakha. 

In the early 1980s hybrid development was stepped up, and new hybrids began to be released 
for cultivation; Giza-202 in 198 1 and Giza-204 and Giza 21 5 in 1984. These high-producing 
hybrids were widely accepted by farmers. In 1988 the first three-way cross hybrid, Giza-310, 
was released; a second 3-way cross, Giza-320, was released in 1989, along with three new 
single-cross hybrids, with good acceptance by farmers. In 1993 eleven new hybrids, seven 
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single crosses and four three-way crosses, were released. Of these 11 hybrids, 7 are yellow 
endosperm hybrids, a type desired for poultry feed. The new hybrids are high yielding, earlier 
maturing, shorter, and with lower ear placement. 

Maize yields increased by more than 2 tons per hectare from 1981 (4.09 t/ha) to 1993 (6.33 
t/ha). The average annual rate of yield growth from 1980-81 to 1992-93 was 18 1 kgthatyr, a 
very high rate of growth by any standard. But if we calculate the annual yield gain of the 
Egyptian maize crop from 1987-93, we find the average annual rate of gain was 262 kg/ha/yr 
higher than the average gain for the 1980s to 1990s period. The gains recorded since 1987 
can only be described as remarkable. 

And what of maize production during that period of explosive growth in yield? Production in 
1987 was 3.62 million tons, while in 1992 production was 5.07 million tons, 40 percent 
higher than in 1987. 

The research contribution to increased maize yields was new high-yielding varieties and 
hybrids with resistance to the major disease, late wilt, and with desirable agronomic traits, 
responsiveness to agronomic management to achieve high yields, and a massive extension 
campaign to help farmers become aquainted with the new technology. 

Sorghum (grain). New sorghum germ plasm is made available by collaboration with the 
USAID-sponsored (CRSP) Sorghum-Millet Collaborative Research Program (INTSORMIL), 
the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), and other 
countries in the West Asia-North Africa Region. Some new varieties were developed from 
Egyptian landraces. 

Hybrid sorghum development began in 1990 involving collaboration between the ARC, 
ICRISAT, INTSORMIL, the University of Nebraska, and Texas A&M University. SeveA 
new hybrids are being evaluated in field trials. 

Sorghum technology is moved to farms through the cooperation of researchers, research 
station staff, and extension workers in conducting on-farm verification trials and 
demonstrations. 

Sorghum yields have increased significantly since 1982, when yields were 4 t/ha, to 5.78 t/ha 
in 1992. Total production increased from 0.6 to 0.74 million tons despite a 12 percent 
decrease in total crop area. This is but one example of land-saving technology from increased 
yields. The goal of Egyptian scientists is to increase sorghum yields to 7.0 t/ha. 

33.13. Research to reduce the level of pesticide use on cotton 

Cooperation between U.S. universities and the ARC has been fruitful in many areas. The con- 
cept of sustainable agriculture and cleanliness of the environment are now emphasized in 
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every plan submitted for future work. An excellent example of the benefits of such coopera- 
tion was an effort to reduce the use of pesticides on cotton without seriously affecting yields. 

An integrated pest management program was begun in cotton by collaboration between the 
ARC'S Plant Protection Research Institute and American universities. Before integraped pest 
management was implemented in cotton, the crop.consumed 90 percent of all pesticides used 
in the country. For four successive years, growers have applied integrated pest management 
practices: the development of cultural methods to control pests, adequate fertilization and 
plant nutrition, localized spraying, pesticide application based on economic thresholds, 
maximization of natural enemies of pests by not using pesticides during periods of their 
activity, use of environmentally friendly pesticides, resistance, management procedures, use of 
pheromone traps as control agents, weeding, and destroying stalks at the end of the season to 
prevent bollworms from overwintering. 

This comprehensive integrated pest management program led to a significant reduction in 
pesticide use. Pesticide imports in 1988 amounted to 15.8 thousand tons; this decreased 
steadily over the next four years and in 1992 totaled 6.08 thousand tons. This is indeed a 
remarkable decrease. But what of yields and other factors? 

Although the Government of Egypt had increased the price ceiling for cotton over the years, 
cotton plantings declined because the price increase was not enough to afford profitable pro- 
duction. During the 1970s, areas devoted to cotton ranged between 0.462 million to 0.672 
million ha, while in the 1980s these areas decreased to a range of 0.504 to 0.378 million ha. 
In the 1990s cotton plantings further declined; in 1992 the area in cotton was 0.353 million 
ha. 

In 1991 and 1992 the Government of Egypt price ceiling for cotton was increased sufficiently 
to provide a good profit margin. Consequently, farmers adopted willingly the IPM program, 
and, although the area planted to cotton in 1992 was the lowest in some two decades, yields 
significantly increased over the previous few years. Figures for 1992 and 1993 also show a 
steady increase in cotton yields. 

33.1.4. Demonstrated research capacity to respond quickly to a serious problem 
(whitefly on tomatoes) 

One of the tasks of our assessment team was to indicate how NARP may have contributed to 
an enhanced capacity to respond quickly to address serious problems in agriculture. An 
example of such capability was the manner in which NARPIARC responded to a serious 
infestation of whitefly (Bemisia tabaci), which was devastating tomato production in the 
Fayoum and Ismailia Governorates. In fact, this infestation had a serious impact on the 
nation's total production of tomatoes. Teams of scientists and extension specialists were 
brought together to analyze the problem and to take appropriate action to address it. A 
program of integrated pest management was put into place with quick and dramatic results. 
(A more complete account of the effort is given in Annex 52.6.1.) 
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33.15. Other success through research 

Many other examples could be given to demonstrate the contribution of research in recent 
years. We cite only a few: 

Egypt desperately needs to conserve land and water, so it is essential to practice 
land-saving and water-saving agriculture. For sugar crops, they have done this by 
introducing sugar beet as a substitute for sugarcane. Sugar beets occupy the land for 
only 6 or 7 months, compared to 12-18 months for sugarcane, hence saving land, 
and require only 8 to 9 irrigations per crop compared 30 irrigations or more for 
sugarcane. Sugar beet acreage is expanding, and over 100 tons of beet roots can be 
produced with sugar content of eighteen percent, the highest in the world. 

Development of a faba bean variety with resistance to broornrape (Orobanche), a 
devastating parasitic weed. The gene for broornrape resistance was discovered by 
Egyptian scientists from indigenous faba bean parents and has been made available 
to farmers as Giza 402. 

Resistance to chocolate spot disease of faba beans has been identified, and resistant 
materials have been crossed with high-yielding lines. Four new resistant varieties 
have been released to farmers. 

Agricultural engineers designed and released an all-crop Turkish-type thresher which 
operates on a dual-mode, making it satisfactory for threshing both wheat and rice. 
Manufacturers have adapted the design and are making the machine for sale in the 
Delta. Farmers have enthusiastically adopted the new design, and many are taking 
their old machines in to manufacturers for conversion. 

- Mastitis in dairy cows is a serious problem. Over 40 percent of cows are infected. 
An interdisciplinary research team surveyed the problem, using the California 
Mastitis Test, taking cultures from infected animals, and identifying the bacterium 
involved. Medication was then prescribed, resulting in 2.6 kilos more milk per 
treated cow daily and higher gross farm income. 

33.2. NARP collaborative research program 

A research program established by NARP was designed to help support collaborative research 
between Egyptian and U.S. universities and research institutes. During the period 1988-94, 33 
research projects were supported, involving 21 Egyptian and 30 U.S. institutions. More than 
135 investigators were involved in this effort, which received $20 million in financial support. 

333.  NARP research grants program 

The NARP research grants program provides grants to deserving scientists in Egyptian 
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universities and non-ARC research institutes. For the period 1988-93, 202 research projects 
were funded, involving more than 500 scientists in 24 faculties within 17 institutions. Total 
funding was U.S. $10 million. 

The assessment team was very impressed with the nature and content of both the collabora- 
tive research and the research grants programs. Both appeared to be focussed on high-priority 
needs. We believe that they strongly merit continued support by USAID. 

33.4. Human resource development 

A major training program was carried out under the NARP research component. The program 
has served not only the Egyptian research effort but has, in fact, been of importance to all the 
NARP components and agricultural research organizations. Its magnitude and importance 
could have justified its being a separate, stand-alone component under NARP. It appears that 
this is the one major program under NARP that will essentially be completed according to 
schedule, and the program has been very successful in achieving its major objectives. 

The director general of NARP considers the training program to be the "crown jewel" of the 
overall NARP effort. Of course, well trained human resources have been and will continue to 
be vital to the future of agricultural research and related efforts in Egypt. We commend those 
involved in the training program, and suggest this is an area that merits continued support in 
USAID-supported successor projects to NARP. 

3.4. Seed technology component 

3.4.1. Background 

3.4.1.1. Importance of seed technology 

Seeds are a primary input for agricultural production. In scientific agriculture the seed rep- 
resents the mechanism for transferring the benefits of biotechnology and plant breeding to the 
farmer. An efficient seed multiplication and distribution system is critical to capitalizing on 
these programs. To achieve the maximum benefit, the seed must faithfully transfer the genetic 
characteristics of the improved variety or hybrid in a pure form (genetic purity). 

A second characteristic of a good seed multiplication system is the ability to provide the 
farmer with crop seed free of weeds and other contaminants (mechanical purity). 

Through the discipline of seed science and technology, systems have been developed for ef- 
fectively providing and assuring the genetic characteristics of improved varieties along with 
the necessary mechanical purity. 

Effective national seed programs involve the close cooperation of the public and private 
sectors. The responsibilities of each sector will vary with the crop commodity, the level of 
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plant breeding activity, and sophistication and capitalization of the private sector. In most 
conditions, a strong quality control assurance and monitoring system is conducted by govern- 
ment authorities. These responsibilities are conducted by seed testing laboratories, seed certifi- 
cation programs and seed law enforcement officials. 

The beginning of the present-day Egyptian seed supply dates to 1922 when a Cotton Seed 
Production and Distributing Unit was organized in the Ministry of Agriculture. It later took 
on other crops seed and in 1942 became a separate branch. It was upgraded to a section in 
1957, became a directorate in 1960, and in 1980 became the Central Administration for Seed 
(CAS) in the Ministry of Agriculture and Land Reclamation.") 

3.4.1.2. Seed production in Egypt 

After World War 11, the Royal Agricultural Society developed superior varieties. Over the 
next two decades, Egypt developed a fairly good and successful seed program. This program 
was nationalized in 1960. Government policy was to distribute sufficient seed for renewal 
every year of planting seeds for cotton and renewal every thtee years of planting seeds for 
other ~rops.'~' 

In the mid-1980s, the Egyptian seed multiplication and distribution system conducted by the 
Central Administration for Seed was unable to provide enough seed of high quality required 
by farmers. As the number of new varieties and hybrids released from the research stations 
increased, a more efficient system was needed to better serve the needs of agriculture. 

3.4.13. Seed program status-1985 

An assessment in 1985'9' indicated that Egypt's seed industry has a history and more substan- 
tial structure than the seed programs of most developing countries. The legislative framework 
was adequate for effective seed control. There were plant breeding programs as a source of 
improved germ plasm, an organization with facility to process seed and a laboratory for test- 
ing. Nevertheless, the seed industry was not functioning effectively. Seed regulatory and qual- 
ity control activities were ineffective, testing laboratories were poorly managed, equipment 
was outdated, and operating funds were inadequate. Processing facilities were old and in poor 
repair. While adequate quantities of seed might be reaching the farmer, quality for the most 
part was substandard for germination, purity and other quality fact01-s.'~) Few private com- 
panies were involved in seed production. 

Several public agencies were involved in production and regulation of seed prod~ction:'~ P.6" 

- Agricultural Research Center (ARC): breeding and testing of improved varieties and 
production of breeder and foundation seed. 

Central Administration of Seeds (CAS)/(MALR): responsible for multiplication, 
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conditioning, and distribution of seed, as well as fulfilling the regulatory functions in 
regard to seed. 

Egyptian Agricultural Organization (EAO): imports foreign seed, also owns seed 
cleaning and conditioning facilities, which is made available to the private sector. 

- Organization for Improvement of Egyptian Cotton now the Egyptian Cotton Improve- 
ment Fund: finances and supervises cotton seed multiplication, roguing and labora- 
tory testing, with the Central Administration for Seed maintaining supervisory 
functions to ensure varietal purity. 

The seed industry was controlled in Ministry of Agriculture by the Central Administration for 
Seed headed by an undersecretary assisted by technical dire~tors.'~' In this system, the seed 
multiplication and quality control functions were conducted under the same administrative 
structure, creating a potential conflict of interest. 

Several studies in the mid-1980s identified significant constraints in the Egyptian seed 
multiplication and distribution sy~tem.'~"~' These were some of the findings: 

greater emphasis devoted to quantity than to seed quality; 

due to poor seed quality, farmer seed planting rates were too high resulting in waste 
of seed and more land devoted to seed production than if quality were improved; 

several CAS seed processing plants were too poorly equipped to produce quality at 
required output capacity; 

- training of professionals and seed processing plant personnel was deficient; 

CAS lacked laboratory and field inspection equipment to fulfill its role as industry 
regulator of seed quality; 

storage capacity for raw and finished seed was limited; 

additional seed processing and storage facilities were required in certain areas of the 
country and others required modernization and/or replacement; 

although privatization was desirable, private sector involvement was limited because 
MALR was perceived as a "competitor" when it acts to assure adequate quantities of 
seed are available at planting season; 

breeders rights and variety protection provisions in the seed law needed review and 
modernization. 

Under earlier USAID projects (EMCIP and the Rice Research and Training Project) seed 
conditioning facilities were constructed. A medium-capacity, modem rice seed facility (with 
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two processing lines) was constructed and equipped at Sakha. Four modem, medium-capacity 
seed processing plants were developed under EMCIP at Sakha, Gernmeiza, Sids, and 
Shandaweel to handle, primarily, foundation class cereal seed. Most of this infrastructure was 
completed by the end of the project. 

3.4.2. NARP seed technology program 

3.4.2.1. Goals of NARP seed technology component 

The specific goals and expectations of the initial NARP seed technology activity addressed 
the constraints of seed production and technology identified by studies at that tirne.'9.'0' The 
seed activity was to be supportive of the NARP research and extension activities. 

Revision in the seed technology activity (later component) changed significantly over the life 
of the project. This evolution of expectations and resources committed must be considered in 
the evaluation of effort and accomplishments. A detailed review of goals and objectives of the 
seed technology activitylcomponent over the life of NARP is provided by Deloche."" 

As later revised, the purpose of the NARP Seed Technology Component was, "to provide 
farmers with highquality seed which can have a quick and relatively low cost impact on 
increased productivity." 

3.4.2.2. Plan and objectives 

Most of the seed legislation and regulations operative in Egypt for many years evolved 
around measures for cotton. Revision and updating were considered essential to providing an 
environment favorable to a developing seed industry in other crops. In order to modernize 
Egyptian public seed sector and foster private sector seed production and marketing, two 
objectives were established for the NARP Seed Component in 1988. 

Restructure CAS to fulfill its role of supporting seed technologyltransfer, quality con- 
trol regulation and certification, data collection and dissemination, and seed policy. 

Encourage private sector participation in the seed industry and privatize the 
Government of Egypt seed production. 

These were added to the general objective of "supporting the Agriculture Research Center in 
improving production and processing of breeder and foundation seed." 

3.43. Activities of NARP seed technology component 

A seed industry advisor was posted to the seed technology activity with the Central 
Administration for Seed July 1, 1987. Under a later agreement, seed technology was 
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established as one of the major NARP components and Dr. Abdel-Salam Gomaa was 
appointed director. 

Amendment 2 (August 1988) of the project increased total project funding for the seeds 
component to over $42 million, including LC and .Government of Egypt contributions. With 
addition of these funds, major emphasis was given to development and rationalization of 
plans for establishing and/or renovating facilities for the Central Administration for Seed, 
preparation of design layouts and equipment specifications, other activities related to 
procurement, and development of a training plan. Activities related to improvements in the 
organization of CAS, quality assurance and control, and support to the emerging private 
sector received less attention. 

Amendment 3 (September 1988) stipulated a study of current laws and regulations governing 
the seed industry to provide recommendations for modification of the policy environment to 
strengthen private sector participation in the seed industry.'"' 

Long-term technical assistance to NARP STC ended August 15, 1993, with the departure of 
Dr. Bill Gregg."" The project has continued with technical assistance by short-term 
consultants to complete the workplan. 

3.4.4. Results and accomplishments of NARP seed technology component 

In general, progress in each task has been slow but steady. Procurement plans for 
commodities and services needed to improve and/or establish facilities to achieve project 
objectives were completed and purchase has been made except for vehicles. Comprehensive 
training is complete except for that related to new equipment and facilities which are in- 
country but not yet delivered (April 1994). More than 60 reports and studies were published. 

3.4.4.1. Restructuring the Central Adminstration for Seed to perform its new roles 

The restructuring of the Central Administration for Seed is well under way. Necessary 
Ministerial decrees have been promulgated. A plan for liberalization of production, 
distribution, and marketing of cotton planting seeds has been developed. 

Priority was given to the reorganization of CAS. When CAS was responsible for both seed 
production, and quality assurance and control (certification for genetic purity), the agency was 
responsible for production and processing, then evaluating and approving its own actions. The 
reorganization plan calls for administrative, budgetary and physical separation of the seed 
production and quality assurancdcontrol and related functions to avoid a conflict of interest. 

Accomplishments 

(1) Ministerial Decree No. 1477 was issued October 30, 1993, restructuring the CAS 
into two separate organizations: (a) Central Administration for Seed Certification 
(CASC) and (b) General Department for Seed Production (GDSP) (figure A3-1). 
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Under the new system, the CASC will be responsible for seed certification and 
seed mgulatory activities: seed testing, recommendation and implementation of 
seed policy, collection prucessing and management of a data and information base 
on seeds for use by the Government of Egypt. The database will be used to set 
policy to, plan ARC breeder and foundation seed production, assist other agencies 
in planning seed production, and help the private sectors in planning and managing 
their involvement in the seed industry. 

Necessaq Itassignment of personnel, preparation of unit and position descriptions 
and physical separation of units at central headquartem through the govanorate 
and W c t  levels will be accomplished by June 1994. 

(2) Implementation of the decree for physical separation of the CAS and new GDSP is 
undeaway and is expected to be complete by the end of 1994. When complete, the 
CASC will serve as a public service organization to produce seed needed for 
Egyptian agriculture not served by the private sector and cooperatives, due to low 
profit andlor high risk. 

(3) A new organizational schedule is b e i i  developed for the CAS and GDSP, 
including shructum at the governorate and W c t  levels. Plans for division of 
pemmel, and preparation of job description and assignments. 

To be accomplished: The complete implementation of the ministerial decree reoqphhg the 
CAS and legislative action on seed law reform. 

3.4.4.2. Quality control 

hcrease the coverage of the improved seed quality control from 35 penxnt to 70 percent for 
al l  locally produd seed and 100 percent for al l  seed imported or exported. 

Strengthening CAS (including seed research and genetic resources) to accomplish this 
objective quires laboratories (including buildings), equipment, datalinformation management 
systems, training for personnel, and vehicles for transport. 

Accomplishments: Equipment and matesials have been ordered. Local procurement is com- 
plete. 

(1) Laboratories (iicluding buildings): Six new seed testing laboratories and a referee 
lab (which includes seed health testing and training facilities) are ready to receive 
equipment and materials. 

Three existing seed testing laboratories are under renovation to ready them to 
receive equipment and materials on order. 
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(2) l3yipment: Equipment with value of $2594 million was ordered and began to 
arrive in mid-4x3. Equipment with value of $1.02 million was re-bid. Local 
pmcmmcnt of mated,  supplies and other items is complete. 

(3) Widormation management systems: Plans and xequkmnts for the Data 
Information System @IS) and Management Information System (MIS) haire been 
determined by a TDY consultant and are being reviewed in p~paration for receipt 
of systems. 

Seed have been established and used to develop support and monitor 
implementation of seed policy, privatbation and quality assurance/colltrol dvities. 

(4) Training for personnel @IS and MIS): Two persons have retumcd from ttaining at 
ISFC (one year) and 180 persons have completed short c o ~ w ~ h o p  training 
in computer assisted data and information handling. 

Records and reports ~~ for seed c&kation have been identified and described. A 
contrad is being negotiated for a complete system. 

Information has been accumulated for initial entries to the seed *. This includes 
idormation nlating to production, i m p o ~ o n ,  distribution, use of seeds, and otfitt data 
useful in private sector feasibility studies. 

A comprehensive training plan is nearly complete. A large numbex of pcmnml= available 
with in-depth, specialized, apprcnticc-type, workshop and on-the-job training to make 
maximum nse of the new CAS organization, faditits and equipment. 

Technical procedures and guidelines have been or are b e i i  developed for the vuious tasks 
the CAS will perform. Some were developed in collaboration with GTZ 

(5) Vehicles for tmsport :Vehicles were ordered (later reduced by 50 percent). The 
vehicle pmcurement prooess will begin in May with expected delivery in 9-1 1 
months. 

To be accomplished: 

(1) receiving and installation of new equipment 

(2) implementation of data .idormation and management system after hardware and 
sohare  are d e l i v d  

(3) receiving vehicles for field activities of certification and seed control officials. 
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3.4.43. Develop human resources 

A comprehensive training program to develop human resources was conducted. These 
programs included formal training courses, studylbravel and in-house workshops and training 
coulses. A summary of such training related to the seed component is found in Annex 93.42 
and 3.43. 

To be accomplished. 

(1) Complete scheduled training on new laboratory'an computer equipment after 
installation. 

3.4.4.4. Privatize GOE seed production and supply and modifyfiprove seed 
legislation 

W~thin Egypt there appears to be general acceptance of the need to privatize much of the 
publically owned seed sedor. However, discussions with individuals and agencies (including 
USAID) mggests some differences of opinion on the extent to which privatization can occur. 
Drawing on the U.S. experience, some segments of the seed sector requim public support 
(experiment stations) or quasi-public (foundation seed projects) to support production of 
brecdex and foundation seed stocks of some crops. Crops often miv ing  support through 
bmxhg projects mdntakhg stock seed include self-polhated crops (cexeals), forage m p s  
and specialized wiesies (thost with limited demand). 

' Policy implementation has pnxxaded in due course generally following recommendations of 
USAID-NARP studies" 

Policies were decreed in 1991 and 1992 opening seed production and marketing 
(except cotton) to the private and/or cooperative sectors. Prices are progxessively 
being raised for commercial class of seed to encourage private sector investment.('n 

A draft seed law is now complete along with decrees dating to ~gulations under 
the law such as for seed certification, crop variety mgisbation, and seed 
exportation. Drafts have been circulated for comment. Review by the NSC is 
pending (April 1994). 

A plan for reform in the seeds sector was reviewed and adopted by decree and 
legislation (53.4.4.1). 

Private and cooperative sector participation in the seed industry is encouraged, 
promoted, and assisted by the public sector. Interest in seed production by the 
private sector has increased substantially during the past two years. 

(a) Vegetable, hybrid crops, and forage crop seed segments of the seed supply 
system are almost wholly in the private sector. Ten private sector companies 
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are now active in seed production and marketing seed (Annex 53.4.4). This 
represents an increase from three in 1988. Other cooperatives are beiig 
assisted to enter into the distribution and marketing of seeds as the Principal 
Bank for Development Agricultural Credit withdraws from input supply 
activities. 

(b) Private sector involvement in production and supply of seeds of self-pollinated 
crops is not encouraging as this activity is regarded as unprofitable and risky. 
Therefore, production of self-pollinated crops (wheat, barley, rice) are largely 
the responsibility of the CAS and cotton remains wholly the responsibility of 
the CAS. However, one organization has entered wheat seed production in a 
small way. The Rice Cooperative is producing rice seed and renting seed 
processing facilities from the CAS. The Cotton Cooperative negotiated to 
distribute and market about 70 percent of the cotton seed.@' 

- The National Seed Council (NSC) is organized and meets regularly. CAS serves as 
the Secretariat for the NSC. Membership includes representatives from research, 
extension, universities, and the private and cooperative sectors. Although the NSC 
is a good communication vehicle within the CAS, it lacks significant input from 
the privatelcooperative sector. 

The NSC and CAS are working to foxmulate a Seed Trade Advisory Committee 
comprised of private seed firms and seed traders. This Committee is badly needed 
as a communication link between the CAS and seed trade on policy issues. 

A Register of Crop Varieties is considered an essential step toward establishment 
of ~ l an t .~a r i e ty  Protection or Breeder's Rights. Lists of crop varieties are beiig 
compiled in preparation for establishment of a crop variety register as part of the 
crop variety registrations provisions of previous and revised seed laws and 
regulations. The procedure for registration of new varieties in Egypt by the private 
and public sectors is Wing simplified. 

Seed import and export has been discouraged by nontariff barriers and public 
sector competition in most crops. Procedures are being simplified under the revised 
law to facilitate importation of new varieties. These proposed changes in the seed 
law now being considered will reduce trade barriers and create a more favorable 
climate for trade. The developing private sector seed trade will facilitate in-country 
distribution and marketing of seed import and export. 

Foreign investment and joint ventms in the seed trade have not been warranted due to public 
sector competition in the field crops. The current development of profitable private sector 
seed companies and a seed marketing system will provide an infrastructure which will be 
favorable to more investment by international seed companies. 

Economic and cost studies being made (in collaboration with GTZ) on seed 
production, processing and marketing, and costhenifits of using certified seeds. 
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Results will be used to establish realistic price structures for seeds, to prevent 
unfair competition of GOE-produced seeds, with those produced by the private and 
cooperative sectors. This information will also be very useful in extension 
programs to encourage fanners to use highquality certified seeds. 

3.4.4.5. Supporting the ARC in improving production and processing of breeder and 
foundation seed 

Activities: 

Assisting ARC in production of highquality breeder and foundation seed by 
constructing and equipping two research and foundation cotton seed facilities to 
produce conditioned and hreated cotton seed. 

(1) Foundation cotton seed facilities were planned for two locations, Sakha (Delta) and 
Sids (Upper Egypt). Two gins and processing lines were projected for Sakha 
facility and one gin and one processing line for Sids. The planned capacity for 
each of the three lines was estimated at 5,000 tondseason input and approximately 
3,000 tons output. 

(2) It was agreed to put the two facilities under private sector-type management as a 
preliminary step for privatization. A plan for liberalization and privatization of 
cotton planting seed production, p m s i n g ,  and supply was to be in place by 
December 1992, but was cancelled. The conceptual design of .the facilities 
incorporated the possibility of future privabtion. Each h d i t y  included ginning, 
delinting, and conditioning capabiity. The two facilities were regarded as a models 
for future work by the private sector. 

The Cotton Research Institute (ARC) is the sole cotton breeding agency for the 
present time and is expected to continue to be the producer of foundation seed and 
consequently the supplier of much of the seed for the private sector in the futuxe. 
Cotton breeding and varietal release could follow the successful public 
breeding/private sector seed production model in maize. 

Cotton. was excluded from the reform plans for the seed sector developed in 1992. 
The plan established the excellent potential for full and responsible involvement of 
the private sector in cotton seed production and marketing in a free market format. 
However, mhation of this potential r e q u b  substantial improvements in the 
technologies applied to cotton seed, e.g. delinting, conditioning, seed treatment. 

Accomplishments: Preparation of a detailed engineering design for a cotton. ginning/delinting 
and conditioning facility with equipmeat specifications (based on rotary gin stand-type 
produced only in the United States). 
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significantly from that proposed in the original Project Paper, partly by change in philosophy 
(amendments to the original Project Paper) and other decisions. 

The most si-cant difficulty has been the cancellation of two cotton ginneries and delinting 
plants after large expenditures for planning. This problem underscores a large weakness in the 
cotton seed system privatization plan. The dismantling of the Sids ginnery (in pxeparation for 
construction of new gin) is a serious loss to the cotton seed planting stock multiplication 
program. Cotton seed must now be moved h m  Sids to Sakha for processing and then back 
to Sids for planting. Even at Sakha, the equipment dates to late-nineteenthcentury technology. 

Several major NARP objectives were cancelled or reduced: 

The cotton ginneries and delinting plants at Sakha and Sids were cancelled after 
expending more than $3 million on planning fees. 

The spare parts for the EMCIP plants were cancelled because the plants wexe 
purportedly being used to process seed other than those of the foundation classes. 

The procurement of the vehicles was delayed si@cantly and ultimately reduced by 
50 percent. 

Commodities for h improvements in facilities operative in the seeds supply system 
finally delivered were between 10 and 15 percent of those projected through FY 
1993/94. 

Cancellation of the proposed NARP cottonseed facilities postponed the possibility of 
privatization of this sector of the seed industry. 

3.4.6. Linkages with other donors 

3.4.6.1. Deutsche Gesellschaft fiir Technische Zusammenarbeit (GTZ) 

The Deutsche Gesellschaft fiir Technische Zusammenarbeit (GTZ) project (in collaboration 
with the Central Administration for Seed) for the improvement of seed production and supply 
under the leadership of Dr. Bernhard Homeyer and his assistant, Christopher Wersbecker, was 
initiated in 1987. 

The general project goal is production of quality seed. Project objectives of the fmt two 
phases include: introduction and training in the use of processing equipment; developing a 
seed certification system; staff training; producing seed in an economical way; and 
consolidating technical capabilities. 

The goal of the current phase (1993-95) conducted by GTZ is to study economics of seed 
production, train staff in economics and management, develop management capabilities, assist 
organization of CAS, teach concepts of seed sector privatization of self-pollinated crops 
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(wheat, rice, fava bean), and demonstrating the value of delinting cotton seed. The G'IZ plan 
is to const~~ct  only one (demonstration) plant of 5 mth input. Any additional plants would 
need to be developed by the private sector. 

GTZ goals and objectives coincide with many of those in NARP. Staff of the projects 
oooperated in various seed program activities (Fi i  Egyptian Seed Conference, andnumerous 
training events). 

3.4.6.2. Other 

The only other dona active in seed technology Egypt at this time involves France, which 
offas soft loans for equipment. 

3.4.7. Ability to sustain key objectives in seed technology component 

NARP programs built effectively on the foundation of activities of earlier projects (e.g. 
EMCIP, RRPT). Resources far training and new or upgradad equipment has brought these 
-ties to a much highex level of effectiveness. 

It is fair to say, howevct, that the &Central Administration far Seed activities and the private- 
sector development of the seed industry are now in a critical stage of tramition. 

, The private sectat is becoming significant and gmwing steadily. However, a great ckal of 
a additional, coaotatratcd effort is needed to reach a level of sustahbiity envisioned in the 

development This is supported by the following. 

The restructuring and strengdmiug of CAS has not been completly institutionalid. 

Compaaies in the private sector generally lack quality control facilities. 

Private scdor companies are hesitant to enter production and marketing of main 
Egyptian crop seed other than maize hybrids. A major hinderance to economical 
seed production is lack of quality in seed sold to farmers. Farmers compensate by 
using very high planting rates. This is especially true in cotton seed. If lower 
planting rates were used, fanners could pay more for quality seed without iaaeasiag 
the cost per feddan seeded. 

Installation of equipment in seed testing and quality assurance laboratories will be 
accomplished late in the project. A training program has been planned. It is 
important that this program be completed. 
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3.4.8. Post NARP Activities 

Future programs are needed to continue the momentum. These activities are grouped as 
follows: 

3.4.8.1. Support for established programs 

Infrastructure development.-NARP has added significantly to the resource base by 
rem&ling seed testing laboratories and by providing new equipment in seed production and 
technology. However, nearly all of the commodity acquisition for the seed testing labs was 
received late or at the end of the project and thus was not able to contribute fully to some 
goals (e-g. staff ttaining and institution building) during the life of the project. 

Transportation facilities are critical to enabling CAS personnel to perform their duties, 
especiaUy with regard to field inspection. Pnx:mment of additional vehicles identified for 
bransportation of certification staff should be provided. 

Building peer relatioas.4ARP has developed a core of trained professionals in the 
Egyptian seed program. In order to grow and matme, they need resources to establish pea  
relationships with specialists in other countries. Establishment of a collaborative grant system 
coupled with funds to support short-term visiting scientists or technical visits on specific 
topics will be needed. 

Institutional FPformscSeed law changes and implementation need to be monitod and 
technical assistance provided as needed. 

In order for the private sector to succeed in seed production, relevant public sector agencies 
must take on and carry out essential support and sewice functions that undergird a seed 
industry. These functions include seed technology R&D, foundation (basic) seed production 
and supply of public varieties, objective seed cerfitication, seed law enforcement, seed-related 
training, and applied resear~h!'~ Appropriate changes have been made in the MOA to accom- 
modate these shifts, but future technical support will be needed to reinforce those new re- 
sponsibilities. 

3.4.8.2. Complete identified programs 

Several project goals have not been attained: 

Cotton seed processing capabiity-The most glaring void is failure to develop cotton seed 
processing capability and a "model" acid delinting plant There is a difference of opinion on 
the best type of gin technology to adopt for an Egyptian cotton seed plant. Tests in a model 
plant may be necessary to establish the appropriate technology for Egyptian conditions and 
convince farmers of the merits of reduced planting rates using quality seed. An Australian 

Tropical Research and Development, Inc. 
49 



study comparing rotary and r e c i p h g  knife machines found no diffedence in lint quality 
while the rotary knife machines had a lower power requirement.('g 

Applied seed technology research and academic train&.+ production and supply 
systems in Egypt have been relatively isolated from modem developments in seed technology 
until recently. Pending structural changes in the seed industry will bring new participants into 
the field, many with limited training or experience. 

3.4.83. New opportunities 

I n h d ~ c t u r e  and Admidstratiou.-Develop institutional qualifications and enabling 
dcaes for Egypt to become a member in the OECD Cedication Scheme. This will enable 
the privatc sector to immediately enter seed markds in the EEC and other countries now 
closed to them by inability to provide OECD aztification of production. 

Seed tedmology research and training center11ndet NARP a model for close reseaach- 
university has been established. It would be helpful if this model could be d e d  to 
the development of a secd technology research and teaching capability at a univemity as 
nxommended in the study conducted by Vaughaa.('" 

Developing a center of excellence in seed technology .will not only save the needs of Egyp- 
tian agdcrrltnral technology and pri* development; it will also function as a teaching 
resome for the region. 

h t i t u t i d  -ignificant opportunities exist for export madccts in sckctcd higha- 
*.value aop  seeds, pvided additional quality and control staudads are in place Seed moving 
in intcmational trade nonnally must have internationally ~~ OECD  cation. 
Authority for OECD certification is granted to qualifying governments. 

Oncc the CAS mqpization is in p h  and seed certification functioning, efforts should be 
made to qualify for OEQ) certification. Private sector seed companies should be fully 
i n f d  of conditions and opportunities so Egypt can take full advantage of comparative 
advantages in secd production to open marke$s in the EEC and Middle East. CEOps currently 
grown having such mark- include sunflower, berseem clover, pinto bean, soybean, and 
alfalfa Market studies should be made to identify other potential commodities. 

Enhancement of seed exports-In the World Banir Strategy for the 1990sSm development of 
export markets was identified as an opportunity in commodities where comparative 
advantages exist. Egypt's dry climate and available water resources are important for 
production of many seeds. The developing seed technology and seed production capability in 
Egypt offer oppommities for expanding the existing seed trade. As private companies gain 
experience, the capability for seed multiplication for the international ma&& is enhanced. 
Recent changes in regulatory systems have sewed to reduce obstacles to trade. 

Seed multiplication for international markets involves close business working relationships 
and perhaps joint ventures with businesses in the consuming countries. 
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The Ministry of Agriculture and Land Reclamation is willing to go ahead with gradual 
libedhtion and p r i m o n  of the seed sector on sound basis so as not to interrupt or 
hinder the remadcable progms achieved (and anticipated for the future) in productivity of the 
major crops (self-pollinated and cotton). The prerequisites to assure such conditions are: 

Further strengthening (mainly technical) of the new CAS organization so as to 
be able to perform it's responsibilities (certification and quality control) 
effective1 y. 

S ~ ~ g  private sector companies to enable them to take over mast of the 
production activities now performed by the CAS. This requires technical 
assktancc support (quality control, laboratories, training) and some sort of 
financial incentives or suppoa may be needed, especially for production of low 
profit self-pollinated crops. 

Rimthtion of cotton planting seed processing and ma&etmg faces a number 
of technical and bhstmctural obstacles. The recognition and acceptance of 
merits of quality cotton planting seed and reduced planting rates by Egyptian 
fanneas is critical. If acceptad, the seed cost per feddan will be reduced enough 
to justify the higher cost of quality seed. 

Once msults of carrent trials on use of quality seed ate available, a high-lev4 policy body 
should be convened to resolve technical issues and develop a plant to establish a "modeln 
catton ginning/& delinting and conditioning M t y  (estimate onethid of the original plan) 
un&r pri- management system, using the planning prepared by NARP. 

Egypt should seek membership in the OECD certification scheme to open trade 
opportunities in planting stock. 

Economic studies of private sector seed production are needed to assist 
establishment of policy supporting private sector involvement in seed 
production. This should be coordinated with GTZ program. 

Gov-t pricing policies must be adjusted to the real cost of seed 
production if the private sector is to take part in production. 

Seed testing laboratories must be continually upgraded through staff training to 
fully utilize the facilities and equipment now available. 
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35. Policy analysis and statistics 

35.1. Project purpose and objectives 

Agricultural policy analysis was one of five components constituting the NARP, and an 
important element in the NARP prow p u r p o m  improve Egypt's capability to provide 
fanmers with productivity-increasing technologies in a supportive policy environment. 

Establishing a suppoaive policy environment is dependent .on accessibiity to immediate, 
accurate information, including analysis of policy alternatives. Thus, the main objective of the 
Policy Analysis Component (APAC) was to establish a sound policy environment which would 
promo& growth in Egypt's agricultural sector. 

USAID'S budgeted contribution of $21.6 million was designed to strengthen the policy 
analysis capabiity of the Ministry of Agriculture and Land Reclamation's U n d m  of 
Agricultural Economics and Statistics (UJAES) and the Agricultural Economic Research 
Institute (AERI). The combined effort was to be known as the Ministry's Agricultural 
Statistics and Economics Group (ASEG). The intended result was to be an enhanced 
Ministerial ability to monitor the agriculttue sactor and analyze the impact of policy 
decisions, fbditating more e f f d v e  policy reform, libembation of agriculture, and i n d  
productivity. 

35.2 Level of &ort planned 

Five long-texm technical advisors and 240 person months of short-term assistaua were to be 
provided. Also, funds weae budgeted for training, including U.S. long-term training for 16 
high-level technicians and managers, U.S. short-term training for 67 0 t h  staff, and in- 
country training for 573 persons. Other funding was budgeted for commodities (e.g. office 
equipment and vehicles) and support s c ~ a s  (such as technical studies and minor renovation 
of office space). 

Technical assistana and training wexe to be supplied to the ASEG to improve its abiity to 
conduct and manage priority analyses, interpret and utilize results of these analyses, and 
addxess economic policy issues. The technical assistqce contractor was to assist in improving 
management practices and nseatcb methodologies, developing a quick response capability for 
urgent research topics, and establishing feedback mechanisms. 

The braining program was to provide the staff with advanced analytical and subject area 
expertise. Policy workshops and scmhm were to be utilized to strengthen linkages with the 
public and private sectors, universities and other groups. 

statistical analysis and data processing capabiity of the ASEG was to be upgraded with 
emphasis on improving the quality, scope, and accessibility of information. Technical 
assistance was to be provided to systematize reposing formats and develop a data base 
in'formation system for policy and statistical analysis. Seventy-six personal computers were to 
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be provided to the ASEG and its 38 field offices. Internal training programs were to instruct 
staff in the use of PC and mainframe computers. 

An i n f o d o n  center was to be established to support the policy analysis operations of the 
ASEG. Technical assistance was to be provided for planning and cleweloping this center. 
Long-term U.S. training fot h staff and.shott-term U.S. technical training for sii persons 
wem included. Equipment for archive management, printing. microfiche, and office equipment 
also wem to be provided.'=' 

353. Efforts undertaken and demobition 

Two subcomponents wue identified within the agricultural policy analysis component-agci- 
cultural economics xesearch and data collection and a c s .  Technical assistance was 
contracted fot each subcomponen t~monics  for economic research and the USDAPASA 
for data collection and statistics. 

The main objective of the economic research program was to improve and upgrade the 
professional skills of the AERI s M  in their fields of work: through research activities that 
deal witb real problems existing in the Egyptian economy. Economic d activities 
i n c l d  (1) national agricultural income and product sccounts improvement; (2) situation 
and outlook reports on agricultural output and input commodities; (3) performance review of 
university graduate d p i e n t s  of new lands; and (4) analysis of efficiency of livestock 
markets; (5) application of quantitative methods to historical review of agricultural policy; (6) 
economic analysis of the mechanhtion of Egyptian agriculture; and (7) end uses of wheat 
and corn. 

Situation and outlook reports with U.S. technical assistance were initiated under the APAC. 
The first xepo* "Rice Situation and Outlook;" was published with the assistance of a USDA 
advisor in September 1990. Other qorts were prepared with contract assistance. This work 
has been continued by AERI, and some of the other topics for which reports have been 
published include cotton, dauy, red meat, wheat, oranges, poultry and eggs, chemical 
fertihxs, and water resoums. The reports were distributed to research institutions. It is 
planned to update the reports annually. 

In-country training was divided into three main stages: general inferest courses, professional 
development, and seminars and workshops. General interest courses conducted included topics 
such as an introduction to microcomputezs. Under APAC and the Research Component, some 
200 employees, of the 330 total at the AERI, received English language training. Professional 
development included a variety of computer courses. 

There were 12 Ph.D. training opportunities in the United States for the AERI staff, however, 
AERI was unable to nominate candidates h m  its staff. It then advertised more widely to 
obtain candidates but again failed to nominate any candidates. Following texmination of the 
APAC, there was an agreement between USAID and NARP to continue opportunities until 
March 1993 for 5 candidates. This date was stipulated in order to assure return of the 
candidates to .Egypt before termination of the training element of NARP scheduled in 1997. 
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The component failed to nominate candidates before the deadline date and the training 
opportunities were can~e l l ed .~  

Efforts undertaken within the data collection and statistics subcomponent were designed to 
provide assistance in sampling frame development, drawing samples, conducting surveys on 
agricultural commodities, livestock, costs and retums, and objective yield and forecasting 
programs. According to a USDA/PASA Agreement report, even though "there was a shortfall 
of the potential and expectations, there were many worthwhile activities and 
accomplii hments .*rClc) 

Several special reports were prepared by APAC, including reports covering equipment needs, 
training plans, operations and practices, and computer hardware requirements. Renovation of 
space for the APAC u ~ t  was completed and diverted to use for other purposes. Also, several 
computers were purchased and are in use by other NARP activities. 

Chemonics, the primary APAC contractor, was notified on April 23, 1992, that it should 
develop a plan to terminate the activities of the APAC and the Chemonics contract by June 
30, 1992. Chemonics then submitted a "demobilization plan" to the &rector general of NARP 
for his review and approval. A copy of the plan was submitted to USAID for review and 
conc~rrence .~  

A fundamental disagreement between USAID and the Ministry of Agriculture and Land 
Reclamation over management of the APAC component reportedly was the main mason for 
early termination. 

35.4. ERects of early termination 

Because the project was terminated early (nearly two yeam before this assessment), the 
assessment team was requested to "address," rather than "assess," the APAC component. Less 
time, therefore, was devoted to this aspect of the current NARP assessment than to other 
components. It should not. be concluded, however, that policy analysis is less important than 
other components in achieving NARP objectives. 

Although the NARP came into existence in September 1985, the APAC did not begin operat- 
ions until three years later-when the project support office began operations in September 
1988. During the 1988-89 and 1989-90 time period, a contract was signed with SCI to 
provide management and short-term technical assistance as needed. Early in 1990 there was a 
statistical specialist assigned from USDA under the NARPRASA. By December 1990 the 
primary contractor had a long-term technical assistance consultant on b ~ a r d . ~ )  

As reported in "A Special Evaluation of the National Agricultural Research Project in Egypt*' 
by DEVRES, Inc., February 1, 1991, the Chemonics contract had been forwarded to NARP 
on Sept. 22, 1990, reviewed by USAlD on Oct. 3, 1990, and signed Dec. 4, 1990!m 

Tropical Research and Development, Inc. 
54 



The policy environment in which the agriculture sector operates has improved greatly, not so 
much through the NARP effort but through the response by the Government of Egypt to 
earlier endeavors sponsored by USAID. However, many policy issues remain to be con- 
hnted. The World Bank country study of Egypt describes in some detail key areas of needed 
policy reform. In-depth tconomic studies will be necessary not only in addressing those issues 
but also in formulating ongoing policy changes affecting a l l  commodities.@" 

One of the key anxs identified by the World Bank addresses the same area that was to be 
ad* through the defunct NARPJAPAC: "A technical assistance program for strengthen- 
ing the phmhg, policy analysis and monitoring capabiities of both Ministry of Agriculture 
and Land Reclamation and the Ministry of Public Works and Water Resources." 

355. FCndings and recommendations 

Gathexing and analyzing information and data on which to formulate policy changes needs to 
be conducted in an efficient and coordinated manner. This means the institutions involved 
need to be streambed to use the resources available effectively. This was the purpose of the 
NARP Policy Analysis Component. 

If the Govmmmt of Egypt is to continue its policy reform efforts to help stimulate tconomic 
growth, it must have reliable information on agriculture. Complete and acamte data, along 
with impact studies of alternative policy changes, are vital to the adoption of market-oriented 
policies in the agricultural sector. 

Fidings of the assessment team support the recommendation to stnmgtkn the policy analysis 
capabiity of the UJAES and the research capability of the AERI. 

It is mxgnbd that at present the two units are coordinating their efforts informally but 
effectively. This informal amngement depends to a large extent on personalities of those in 
charge of the units. As the Director of AERI, ARC, and the Undersecretary for AES, MALR, 
advance in their careers and are replacad, there is no -tee this informal coordiiation will 
continue. The coordination framework needs to be instituionalized. 

The major loss h m  early termination of APAC is the lost, or least delayed, opportunity to 
sbrengthen the institutional mechanism for agricultural policy analysis. 

Given the important role which policy reform has played over the past decade and the 
continuing need for such reform to accomodate changing conditions, the Assessment Team 
considers it very unfortunate that the Policy Analysis Component was terminated early. The 
need for such an effort is st i l l  apparent; however, future assistance should recognize that there 
are two separate administrative units involved--each with diffexent objectives. AERI's main 
responsibiity is economic research of a longer term nature, and the primary mandate of 
UJAES (Now the Economic Affairs Sector) is to provide short-term policy analysis assistance 
to the Minister. 
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35.6. Setting for policy analysis 

There may be no better time in Egypt's history for the implementation of additional rnarket- 
oriented agricultural policies than now. Much progress has already been made, and the 
investment environment for private sector agribusiness appears favorable. For example, there 
are no longer planting area restrictions on any crop, and marketing restrictions for all crops 
have been removed. Within the past year (1993-94) control over the land planted to cotton 
and sugar cane, the only remaining crops with planting area restrictions, was eliminated. 

Delivery requirements no longer apply to growers of cotton, sugar cane and soybeans; 
however, indirect controls are placed on all thee products because processing capacity and 
ginning facilities are still publicly held and limited. The fanner has few commercially viable 
alternative markets to that of the government for any of the three crops. Government efforts 
are underway, however, to inctease private sector marketing opportunities for all crops. All 
other crops are free of delivery requirements (see Annex 53.5.1). 

Saction 1.2 of this report cites the excellent summary by Dr. Ahmed Goueli in putting in 
perspective the country's agricultural policy history and strategies for agricultural 
development Many of those stmtegies have already been implemented and they have made a 
dramatic change in Egypt's agriculture. 

The challenge in the 1990s is to discontinue policies and programs that still retard the agricul- 
tural sector and impicment new policies and programs that will stimulate its growtk To do 
this there must be a solid basis of economic information and indepth analysis to assess the 
impact of new policies and programs which could then facilitate implementation of 
adjustments, as required to achieve policy objectives. 

As Egypt's agricultue moves fuaher from being government-controlled to being market 
oriented, there will be new problems to be faced and a need for new policies to solve those 
problems. Policy problems can be expected to arise frequently as the country's agriculture 
changes. For example, "fanners outproduce effective demand in market-controlled 
economies.'~ If a farmer produces more of a product than can be sold in the local market to 
recover costs of inputs and investments used to produce the product, production has exceeded 
effective demand. 

Overproduction mults in depressed prices, unless there are government price and storage 
support programs. Problems concerning what kinds of support programs need to be in place to 
manage overproduction, and the consequences to individual farmers, are policy-problem 
solving areas that should be addressed by a policy-analysis unit in the MALR. Resoma 
available in the universities and other institutions, also should be available to assist in policy 
analysis. 

Developing an institutional framework for problem-solving research on policy problems will 
become even. more critical as Egypt's agricultural production increases with new technology 
in a market-oriented economy. Dr. Ahrned Goueli pointed out at a conference in 1992 "that 
agricultural policy must be designed in a way that reflects the dynamic nature of 
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sustainabiility, and that administration of such a policy requires strong coordination between 
institutions. ....The major challenge facing us at present is how to set up an institutional 
-work compatible with the new philosophy of a market-oriented e~onomy.'~') 

3.6. Technology trander and extension component 

At the outset it should be noted that an d e r  USAD project, the Small Farmer Production 
P r o m  which pxeceeded APCP, was useful to the Technology Transfer Component 0. It 
was started in 1979 aad provided fsrmas with technological packages thmugh a system of 
rmpervised loans. Twenty such packages developed through the project were turned over to 
the m in 1991. 

The need to strengthen agricultural extension in Egypt was emphasized in three USAID- 
supported missions in the early 1980s.- For reasons discussed in 922.1 2, however, an 
extension or technology transfer component was not included in NARP when the Project 
Grant Agreement was signed in 1985. (Material relating to the 'IT Component is found in 
h x  93.6). 

3.6.1. Background of the project 

Approximately 18 ~mnths after the NARP Agreement was implemented, an Agriculture 
I3rrtension Consultants Work Group was asembled undet Ministerial Law No. 5. In the same 
year, 1987, a U.S. desi i  team working with Egyptian Counterparts reviewed pmvious 
findings and recomdat ions  and p r o p e d  a framework for the 'ITC. This effort was 
followed by a Project Paper Amendment and Technical P a ~ e r . ~  

TIC was approved as an integral part of NARP in September 1988. The TI% Implementation 
and Plan was developed and approved in April 1989. The Life of Project Plan was 
approved in August 1989. Incountry training of extension staff in the technology transfer 
system was then initiated with the Center for Agricultural Management and Development. 
Support staff were h i d  and a contract was approved with the Consortium for International 
Development (0) for technical assistance. CID advisors arrived in April and June 1990. 
Local hire professionals, however, were not hired by CID until April 1992.@) 

This assessment of the TIC, therefo= is based upon approximately four years of contract 
technical assistance and two years of operational experience with Egyptian professional staff. 

3.6.2. Setting for transferring technology 

Prior to agricultuxal reforms of the 1980s, Egypt's extension sewice provided regulatory 
functions for the GOE, in addition to .carrying out theii technology transfer responsibiities. 
For example, extension workers weae responsible for monitoring the GOES planting area 
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restrictions, crop rotation plans, delivery of cotton and other crops, and other regulatory 
activities described in Annex 83.6.1.4. 

As a result of agricultural policy changes, which began in 1986, and implementation of the 
Government of Egypt's comprehensive economic and social reform measures in March 1990, 
extension workers have been relieved of a significant number of regulatory functions. Relief 
from regulatory functions for which extension personnel at the district and village levels were 
traditionally responsible has improved significantly the environment for transferring 
technology. Farmers now are more open in their discussions with extension workers. They 
consider the extension worker more as an advisor rather than a government regulator. The 
release from most monitoring activities also has greatly enhanced the opportunity to improve 
linkages between research, extension and farmers. 

3.63. Objedives of the technology transfer component 

In the beginning phases of 'ITC, the LOPP stated four objectives, and a fifth was added with 
the Second Amendment. The five objectives were consolidated in 1992 into three: 

Develop and improve the structural base of the MALR technology transfer system. 

Improve the technology transfer capability and decentralize the ~ c h / e x t e n s i o n  
system. 

Encourage public and private entities to participate and to cooperate in the 
technology transfer system. 

Human resource development is considered an integral element of all three objectives. 

3.6.4. Major efforts undertaken 

Major efforts undertaken by 'ITC are p u p e d  in this report 8ccordiig to the major objectives 
of 'ITC as stated above. The three sections are further divided into key output areas and the 
critical activities required for each. Output units, responsible parties and overall targets are 
also discussed. 

3.6.4.1. Improving the structural base 

The 'ITC Support m e  Plan has emphasized sustaining improvements in the system that 
will improve management and planning capabilities at the central level. 

Procurement of media and office equipment has been carried out with local purchasing by 
'ITC and off-shore procurement through the PSA. Vehicles are being ordered through a direct 
USAID contract, but will not likely be delivered for some 9-1 1 months. Receiving, 
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inventoring and distributing commodities, according to NARP officials, have been carried out 
in coordination with the NARP-EO and GOE procedures. 

m3 has plans to establish and coordinate Mauagement I n f o d o n  Systems (MIS) units at 
nine sites. Location of the sites are: one each at 'ITC and AERI; four at the Central 
Administration for Agricul- Extension, :Horticultwe Science, Plant Protection, and Animal 
Reduction; and three at Regional ResearchlExtension Stat iod-Kassassin,  Sakha, and 
Sids. 

Conzmunicufion media nroteriab production has continued 'to be a key function of the 
Technology Transfa Component Office (TJX!O). Agricultural Extension and Rural 
Development Research Institute (AERDRI) and other institutions conduct evaluations of 
communication products. 

AERDRI, established in 1977, was a continuation of a small unit in Agricultural Economic 
Research Institute (AERI). It has five research departments: Rural Communities, Extension 
Programs, Extension Methods, Extension Organization and Training and Women in 
Development. The resear& staff of approximately 160 includes 40 with Ph.D.s, 60 witb 
Masters, and 60 with bachelors degees-wodcing on their Masters. Forty percent of the staff 
are located at the RRES. Three disciplines are represented in AERDRI, rural sociology, agri- 
caltmal extension and home economics. A multidisciplinary approach is used on most studies. 
Cooperative efforts are undertaken with AERI. 

Out-ofcountry huining g d  are being met according to the latest amended plan for short 
ooursts and scientific visits to research and extension centers in the United States.. 

~ncbuntry * g  uc~ivitics, essential to the success of decentmlized extension programming, 
being supported by MALR Special Funds. Regular monitoring and evaluation of training is 
being conducted. 

Development of long-term planning for the structure and role of extension services is ttae key 
to assuring the sustainabiity of interventions of an improved TI' model made by NARP. 'ITC 
is placing emphasis and is supporting actions already initiated by the Ministry to study the 
extension system. m3 is taking a lead role in developing a proposed long-range plan to 
improve extension. 

3.6.4.2. Decentralization 

A decentraked extension system has been established in nine governorates and three more 
will be added. By September 1994 there will be 12 governorates with decentraked extension 
systems. The key to decentralization, according to m3 persomel, is involvement of the 
extension staff and fanners at the village level. VEWs and farmers working together through 
the RRES to solve production restraints, provides the most effective means for problem 
solving. The remaining governorates will be brought into the decentdimtion system as 
resources permit. 
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R-nsion Centers (R/E Centers): TIC is continuing efforts to ~ t r a l i z c  the 
MALR-TI' systems operating through selected regional centes, governorate offices and 
district offices within those governorates. Six of the 10 Regional Research Experiment 
Stations (RRES) have been selected as locations to establish R/E Centers. The Stations 
targdcd are Sakha, Sids, Gemmeiza, Shandaweel, Kassasin and Sabahyia. Thc plan to 
mmvate and quip 69 dishid extension sites and xeaovate five RRES and to equip 'dl six 
RRES is scheduled to be completed in 1994.- Details are contained in Annex 53.2.2 

Regional Research & Extension Councils: Regional Research and Extension Councils are 
now being established in ~ o t  with Dacraes Nos. 1523 (1992) and 148 (1994). Tht 
goal for of the Councils is to promote dire!ct and indirect interactions, c o o ~ o n  and 
ampcation between scientists, xesachus, extension perso~el, fachnologists, decision 
makers and farmers on a xegional basis to increase national agricultural producti~ity.~ This is 
also covered in 62.3 of this report. 

Four regional meetings were held in late 1993 and early 1994. It is interest@ to note that 
one of the issues repotted to be among the highest priority for asistan- is mukdhg and 
food processing. T b t  is the same issue most mentioned by farmers during the field trips of 
this asscssmcnt team. 

TIY3 is pmuing strong hkages b e e n  the RRESs and the four RRECs. Thn,ugh the 
established system of needs asstssmcllts, program planning and approvals by ARC scientists, 
as well as effective programs of demonstrations and practicum training of both extension staff 
and farmers.("' 

Technology Packages: Efforts to impmve xesearch+xtemion-fanner hkages has focused on 
the clecentrahed system, but it has also included support materials such as the tbchnology 
pachges. Thc obje&ve of mC packages is to improve productivity and incorns by pmvicling 
fanners with adapted technical information and mmmcndations. Technology pa&ages are 
developed for specific aops and livestock and for specific geographic areas. Development of 
.t& packagcsis linked with 18 pmgrPms of the RSP. 

Monitoring & Evaluation: Efforts were undertaken, as recorded in the annual reports, to 
continuously monitor and evaluate the impact of TTC pmgrams. 

3.6.43. Public and private participation 

Central to the operations and programs of TTC has been the collaboration and cooperation 
with MALR Central Administrations and allied agencies, through which nearly all activities 
an implementai. Thtsc are the Central Admhktdom for Horticultural Crops, Plant 
Protection, Animal Production and Agricultural Extension Services. CAAES is the main 
implementing institution for field crops extension work. 'ITC has also tried to strengthen 
coordination with other MALR agencies and GOE institutions, such as the universities, NRC 
and DRC. 
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Technology Transfer Grants (TK) 

TI' grants have been made available to groups both in the government and in the private 
sector. The groups are selected by theii abiities to provide assistance with new technology to 
farming communities. Examples include private voluntary organizations, universities, 
companies and other private en te rpk .  . 

The two main objectives of the TI'G are to: 1) Encourage individualdgroups in both 
governmat and the private sector to contribute to the transfer of technology; and 2) Support 
activities that will assist miving organhtions to pcuticipate in the GOES extension 
Pro-. 

Gtant proposals are evaluated on the basis of a determination by an interdisciplinary 
committee that (1) the subjects had been properly tested at the farm level, and (2) that the 
technology is affordable, easily understood, and available immediately to the hmer. 

From 462 grant proposals that w m  evaluated, 25 were selected-10 from the private sector 
and 15 from govemment. In addition to the grant activities, two workshops were 
c o n d u m n e  involving the Principal Bank for Development Agriculture credit pmjects 
and the other involving the Water Resource Center. The total available budget was LE 
1,840,000. 

3.6.5. Results of actions taken 

Following am the major achievements of the ITC as of April 1994 according to the Tl'C 
dinxtocm 

* Implemented successfully a decentralized extensionsystem in 9 Governorates. Plans are 
to decentralize the systems .'in three more Governorates by the time of termination of the 
NARP on September 30,1994. 

* Established 6 IUE Centers and 4 Regional R/E Councils, and developed a system for 
planning extension programs through the RRES. 

* Renovated 28 research and extension sites, including 'ITC offices, 24 districts and 3 
RRfES. Renovation, now underway at 48 additional sites, will be completed at a cost of $1.8 
million. 

* Procured computer, office and media equipment for extension centers at a cost of $6 
million. 

* Produced media materials, video films, flyers, posters, etc. for the technology packages 
at a cost of $350,000. 
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* Provided funds for 25 IT grants-10 for the private sector and 15 for non-MALR 
organizalions, at a cost of $560,000. 

* Designed more than 40 extension programs, and trained staff to meet problems and 
needs of small farmers. 

3.6.6. Findings 

Based on a review of NARP publications and unpublished documents, consultant reports, and 
dated matmiah along with discussions with officials of the MALR, ARC, NARP, RRES, 
RR/E Carters, governorates, districts and village extension wodrers, farmers, USAlD and 
NARP consultants, the following points emerged. 

3.6.6.1. Interviews 

Several people familiat with the 'ITC of NARP weae interviewed by the Assessment Team to 
d c k d n e  their views on points affecting the assessment of NARP. A compilation of those 
views follows: 

Major Objectives of TTC: Most of those interviewed gave equal weight to all 
t h m  objectives of the W, however, decenmkation of the research and 
extension system seemed to capture more attention. Some said the priorities were 
in proper order. 

Major Co~~straint: Delays in the flow of funds resulting from both USAID and 
GOE bweaudes  seemed to be a major constraint to acheivement of objectives. 
Also, some people said the administrative lines added confusion and wae not well 
coordinated. (For example, accord@ to Presidential Decree, the CAAES is sdmin- 
istratively under ARC. In practice, however, CAAES reports to the Frrst Under- 
seaelmy for Extension rather than to the Deputy Diredor of ARC for Extension.) 

m o r  Achievement: Developing extension programs from the bottom up seemed 
to a concensus of the major action taken under the TK. It -is, reportedly, "the first 
time this -approach has been undertaken scientifically and properly." Previously, ex- 
tension programs in Egypt wae developed from the top down. No scientific effort 
had been taken before to determine the farmtrs' views of their extension needs. 

Major Activities that Need to be Continued: Most of those interviewed believed 
tfieae was a need for outside assistance to continue some activities of the TTC. 
Training* support of MIS, technology transfer grants, regional councils, and 
extension programs in marketing and the new lands were mentioned more often. 
This did not mean that other activities should not be continued, but it was not 
anticipated that USAID support would be r e q d  to continue those 'ITC 
activities. 
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3.6.6.2. Targets and accomplishments 

Progress toward meeting Life of Project Plan targets is shown in a 'ITC Annex 82.6.10. 
Targets and progress are shown by TM3 objective, activity and output. As indicated, 
pmurement of vehicles is far behind the target. Other activities, such as printed publications 
and audio programs, have exceeded the target set for September 1994. The Outstanding 
Farmer Recognition activity was tennhted earlier than planned; hence, the larger spread 
between target numbers and accomplishments. 

One of the main targets was to improve managementfplanning at the Central Level. In an 
effort to improve management, Ministerial Decree 729 was issued in June, 1993 to reorganize 
and reassign extension activities as follows: 

An extension agent was to be appointed at the village level for each field and 
horticultural crop, and for animal production, as well as for other agricultural 
activities, according to the prevailing cropping pattern at the particular village. 

For each village an Agricultural Extension Specialist was to be appointed among 
extension agemts with the duties of: planning extension program; arranging duties 
among extension agents for different crops and different activities; and executing a 
time table for extension seminars, meetings and fieldharvest days. 

Providing supervision at different levels as follows: (a) A senior extension agent 
was to be appointed at the district level for each agricultural activity (crop) to 
follow up extension activities for that crop; (b) A follow-up committee was to be 

- formed at the district level, consisting of the District Director of Agriculture as the 
chairman, and the members were to include the district extension diredor, and 
representatives of the plant protection and agricultural affairs sections. 

A follow-up committee was to be formed at the governorate level under the 
supervision and responsibility of the Dimtor General of the Agricultural 
Directorate, and the d i o r s  of agricultural affairs, extension senrice, plant 
protection and field crops. 

Ministerial Decree 1518 was issued in November, 1993, to provide for the 
following: (a) Nominations of extension staff for different agricultural activities; 
and (b) prevention of assigned duties being changed without the approval of the 
head of the Central Administtation for Agricultural Extension Services. 

The Central Administration for Agricultural Extension (CAAES) provides overall technical 
supervision, while Agricultural Directorates at each Governorate undertakes the administrative 
supervision. 
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3.6.7. Conclusions 

Thosc intewiewed wexe candid and objective in WU views of the 
accomplishments and constraints of m. The TIT activities represent the more 
impressive efforts in extension-type activities in Egypt, accordiig to one member 
of the team who had made eariier studies of extension in Egypt. 

Efforts should continue to decentralize the extension system. A major step forward 
would be to disburse funds to the RRIE Centers for their allocation and 
accountability. 

A previous UDAID supported mission report xecommended that personnel 
considered to be primarily involved with extension (as opposed to regulatory 
functions) at the governorate, district and village levels be placed administratively 
and budgetariy under the office of the deputy director of ARC for extensi~n.~ 

As a mult of major agricultural policy changes taken in 1986 and since then, as well as 
major economic and social reforms announced in March 1990, extension workers appear to be 
released h m  many xegukory functions that would have signi6cant negative impad on theii 
w o k  

If then is, indeed, true sepaxation of regulatory functions h m  extension, there may be no 
need to bifurcate the system at the governorate level because of regulatory functions; 
howevex, this assessment should be reviewed periodically. New policies, to accompany market 
oriented agricultwq may q u i r e  monitoring at the local leveL If i n d  monitoring would 
impede extension efforts, it might be desirable to separate personnel into those concerned 
with regulatory functions and those for extension. 

Confusion exists concerning the relationship between responsibilities of the 
Undersecretary for Extension at the CAAES, MALR, and the Deputy Director for 
Extension at the ARC. The 1984 team of consultants report said that to be most 
effective, extension should be organized and optrated as a single, wellcoordinated 
program. Accordingly, field extension should be linked administratively, 
prognumutically and budgetarily with the national extension office and be made 
an integrated part of the total national program. This team concurs with that EC- 
~mrnendation.~ 

Efforts should be continued and, to the extent possible, increased to encourage the 
participation of the private sector in technology transfer and extension programs. 
One area that will provide incmsing opportunities and could contribute to 
transferring technology, is the USAID suppoxted Farmer-To-Farmer Program. This 
program works with a core of some 600 Egyptian farmers. U.S. farmers transfer 
technology to the Egyptian farmers through visits lasting approximately one month. 
This technology could be, and in many cases is, then transferred to neighboring 
fanns. Working with extension though a f o d m f o r m a l  arrangement could be 
beneficial to extension efforts. 
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Another area of cooperation with the private sector that should be explored is that of U.S. 
commodity groups working with private farmers in Egypt. These cooperative projects usually 
involve feeding experiments and provide information on results of feeding trials. Technology 
multing from these on-farm trials could be transferred to other farmers through the extension 
service. 

A major national effort should be undertaken by CAAES, utilizing resources of 
AERI, AERDRI, NARP/TI'C, other units of MALR-such as cooperatives and 
other appropriate administrative units, universities and the private sector to 
encourage the formation of private sector entities to facilitate marketing of farm 
products. Commodity groups should be organized to assist the government and 
universities to resolve research problems and to increase marketing efficiency. 
Consideration should be given to various means of raising funds to support these 
activities, such as "check-off* programs. 

Some progress has been made in employment of women in extension; however, 
based on data available there, currently, are 896 women extensionists. Comparable 
data available for the period prior to NARP indicate 790 women were employed. 
These data, however, are not official and may not include all extension employees 
at the Central, Governorate, District and Village levels. Steps are being taken to 
verify the numbers of extension employees, and more reliable data should be able 
in the near future. It can be concluded, however, that CAAES needs to train and 
employ more women.('') 

Cumntly, there are 18,001 employees in Egypt's Extension Swvice, located at the 
Central, Governorate, District and Village Levels. The number of employees are: 
Central Administration, 6459; Horticulture, 2,15 1, Animal Production, 3,683; Plant 
Protection, 4,029; and Veterinary Services, 1 ,679T3) 

In addition to the 18,001 MALR extension employees, there are 18,456 field 
extension  worker^.'^) These are, principally, individuals previously employed on 
state and cooperative farms but are now employed in the extension service. Field , 

extension workers, although technically extension workers, do not appear to be 
included in future extension planning. It is anticipated that as the private sector 
grows, the field extension workers will join the private sector labor force. More 
detailed data on numbers of extension emplyees by MALR agency and by 
administrative level are shown in Annex $2.6.1 1. 

Excluding field extension workers, Egypt's Technology Transfeffixtension 
resources include 18,001 employees of the MALR, and (by Ministerial Decree) up 
to 30 percent of the time of the 3,570 technical staff of the ARC. This provides an 
equivalent total resource of nearly 20,000 technical and professional staff to 
transfer technology from the researcher to the farmer. 
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3.7. New initiatives and management 

The New Initiatives/Management is one of the four components under NARP, consisting of 
the New Initiatives Program and the Executive Ofice. 

3.7.1. Objectives and organization 

The New Initiatives program (NI) was established and approved by USAID in October 1989 
and began activities in January 1990. However, the Mulletfish, one of the NI projects was 
started in late 1988 under a diierent program and incorporated later into the NL A contract 
with a U.S. contractor to provide technical assistance was to be implemented by September 
1990. This contract was delayed one full year by the Gulf War and began in September 1991. 

The goal of the component was to stimulate studies and activities relating to new and unique 
approaches to agricultural development and emergency activities. It was intended to foster 
collaborative work between Egyptian and American institutions. The nxearch, training and 
technology transfer activities are conducfed by two or more principal investigators 
r e p m t i n g  both the Egyptian and American sides. The= are 13 American Universities and 
institutes involved in the New Initiatives program. On the Egyptian side, there are 7 ARC 
Institutes, 3 universities and one joint venture company participating in the program. 

This program includes 9 projects (as shown in table 3.7.1). two studies (New Lnds 
Development Study and the Commodity Marketing System Study) and one emergency 
response program (Screwworm Control). A Fisheries Sector Study was planned but not 
funded. 

The NI program in designcd to provide quick and flexible resources to ad* unforseen 
requirements that may suxface and cause a bottleneck to improving agricultud develoment. 
Its purpose is to support new and unique activities that offer the opportunity of improving 
Egypt's capabiity to provide agriculturalists (especially those in the private sector) with 
profitable alternatives to current technologies. I .  carrying out its purpose the NIC cooperates 
with existing institutes and agencies providing support and opportunites that are difficult to 
access within the present smcture. In no case will the NI compete or infringe on the 
activities or responsibilities of other NARP entities. This effort is expected to mul t  in the 
formulation of new development activities and studies which could create opportunities to 
address emerging problems or opportunities, undertake special initiatives and take advantage 
of time sensitive opportunities not covered elsewhere in this or any other on-going program. 

The primary objectives of the NIC activities and brief summary of progress is mported below. 
Additional details for each program are included in Annex 553.7.1-3.7.4. 
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Table 3.7.1. New initiative projects 

Project Title: Institution 
U.S.A. 

1. Agroforestry Techniques Oregon 
to Ameliorate Prevailing State .. 

Conditions in Arid and University 
Saline Parts of Egypt 

2. Intduction of Biotech- Pennsylvania 
nological Methodologies State 
for Poultry Improvement University 

3. Control of Anaplasmosis University 
and Babesiosis in Egypt of Florida 
through Biotechaology 

4. Soybean Utilization Coop INSTOY- 
erative Technical Assist- University of 

Program Illinois 

5. Transfix of Technologies ' University of 
in Molecular Biology to California, 
Egypt Development of Davis 
Recombinant Vaccines and 
Rapid Diagnostic 
Kits for Rinderpest 

6. Technology Transfer for University of 
' Enhancing Agricultural Nebraska 

Equipment Testing 
Capabiities in Egypt 

7. The Development of Marine Oceanic 
Fmfish Hatchery Tech- Institute, 
nology in Egypt: Hawaii 

8. Whitefly Research University of 
Initiative Arizona 

Egyptian 
Dept. of Forestry 
and Wood Technology 
Alexandria Univ. 

Couege of Agtic., 
Cairo University, 
Anaimal Production 
Research Institute 

Animal Health Res. 
Institute & Faculty 
of Vet. Med., Cairo 
University 

Food Technology 
Research Institute. 

V c t l S e m  and 
Vaccine Research 
Institute Abbassia, 
Cairo, Egypt 

Agricultural 
Engineering Research 
Institute 

Maryut Fish Farm 
amp an^ 

Agricultural Genetic 
Engineering Research 
Institute 
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Table 3.7.2. New initiative projectsantinued 

Project Title: Institution 
U.S.A. Egyptian 

9- Anricultural Biotechnologv for Sustainable Produdivitv 

9-1 Devclopmmt of Maize Texas A M  
W i t a n t  to Stem Borers and Cornell 
via Genetic Engineering University 
A P P d  

9-2 Control of Potato Tuber Texas A M  
Moth Resistant Germ b r n  and Cornell 
via Genetic Engin- Univusity 

9-3 Dev. of V i m  Resistaat Michigan 
C u d i t  (bps via State 
Conventional and Genetic University 
Ehgkahg Approaches 

9-4 Development of Transgenic The Scrips 
Tomatoes Resistant to Research 
Tomato Yellow Leaf Cnri Institute 
Disease 

Agricultural Genetic 
Engineering Research 
Institute 

Agricultural Genetic 
Engineering Research 
Institute 

Agriculw Genetic 
Engineeaing Research 
Institute 

Ag. Gen. Eng. Res. 
Institute 

TIopical Research and Development, IM. 
68 



Table 3.73. New initiative component projects 

Ploject Term Training Budget (US$) 
(Y.M.)\' (PM) LC US Total 

ABSP \* 1.7 
Agroforestry 2.8 
Anaplasmosis 1.9 
Machinery 1.9 
Mulletbh I, 11 
M u l l e h  m 1.5 
poultry 2.8 
R i n W  2.2 
Screwworm 
soybean 1.9 
Whitefly 1.6 
New Lands Study 
Madtet systems Study 
Emrgency 

\' Y.M. number of years and months 
\* A g c h h d  Biotechnology for Sustainable Productivity. Commodities include: maize, 
potafq di and tomato. 

3.7.1.1. Provide a mechansim for emergency response to unfo~seen problems or 
situation. 

This is illustmkd by the screwworm monitoring program. Response was made to a thmtened 
screwworm invasion from Libya that could have damaged the livestock industry of Egypt and 
potentially splread to other amts of Europe, the Middle East and Africa. Twenty-five vehicles 
equipped with sprayers were purchased and other commodities provided along 'with short-term 
technical assistance to establish an effective detection and monitoring system in Egypt while 
the international donor community through FA0 implemented an eradication program to 
eliminate the scmwworm from Libya These efforts have appaxently been successful in 
removing this threat 

3.7.12. Undertaking studies and analysir(: as the basis for agricultural program 
development. 

These studies and analyses may form the basis for fu tm sup* for specific GOEfUSAID 
agricultural program development for future USAID financing. Examples include the "New 
Lands Development Study" and the "Commodities Marketing Systems Study." 
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A New Land Development Study analyzes the past successes and failures in new land 
development and identifies primary factors causing success or failure based on collection of 
primary data These analyses would be used as guidance in undertaking new investment in 
this area by the GOE, USAID, and other donors. A Commodity Marketing System Study 
st@ mid-January 1994. The findings were recently reported in a workshop. 

3.7.13. Introduce new biokhnology techniques in crops and animals. 

Activities in this category include "Rinderpest Control,'' "Poultry Biotechnology" and 
"Anaplasmosis Vaccine Development" in the animal sciences. It also includes the use of 
biotechnology to improve resistance in major crops to pests, disease and other adverse 
environmental factors, and Whitefly control. 

3.7.1.4. Develop and implement special initiatives to address sMc problems with 
focus on the private sector. 

Examples of projects addressing these issues include soybean processing, establishing the 
aquaculhue potential in Egypt with the current effort on developing private sector commercial 
developing aquaculture potential of finfish Agricultural equipment testing and agrofomtry 
techniques are examples of projects under this objective. 

The initial activity in soybean utilization is in the implementation stage to provide Egypt with 
ncw and improved Illethods of handling, processing and using soybeans to provide a range of 
products for human and livestock consumption. The establishment of a private sector industry 
to produce and market a range of these soybean products is a major objective of this project. 

Development of the aquaculture potential of Egypt has focused on transfer to Egypt of the 
finfish hatchery technology developed by the Oceanic Institute in Hawaii. Its purpose is to 
produce and distribute large number of finfish fingerlings, initially concentrated on mullet and 
bream. Two development phases of this technology transfer have been completed. The third, 
now in progress, is to construct a cornmemid-scale hatchery and bring it into full production 
as a model for the private sector. 

An agmfonstry development project for arid and semi-arid regions of Egypt has been 
launched to introduce and utilize trees and shrubs for producing improved quantity and 
quality of forest products and livestock forage. 

A project on agricultural equipment testing is being implemented by the Agricultural Testing 
Station at Sabbahya (Agricultural Engineering Research Institute) and the University of 
Nebraska in the United States to assist in the design, aquisition, fabrication, installation, 
calibration and operation of testing and research equipment. 

Following are four main dimensions of NI activities: 
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Provide quick and flexible resources for urgent and unforeseen problems. 

Transfer of vital and modern technologies between Egypt and the United States 

Development and upgrading human resoums working in research and technology 
transfer. About 400 person-months of training in the United States were to be 
conducted un&r the NI. Besides, a great number of workshops and training 
programs are being conducted in Egypt. 

Improving and/or building the research capacity of the Egyptian institutions. This 
is realized through establishing new labs and other related facilities, including 
necessary equipment. 

The totril budget for the NI Projects is US$17,064,034 (US$4,097,379 LC and US$12,966,655 
USAID). See Table 3.7.1-B for detail. 

3.7.2. Accomplishments of new initiatives projests 

This d o n  highlights the NIC accomplishments. Additional details are provided in Annex 
553.7.1-3.7.1 1. 

In. NI technology transfer projects, training of Egyptian postdoctoral and graduates and 
movation and equipping of fkdities have been completed, with a few exceptions. Equipment 
is yet to be installed in some projects. The facilities visited appear to be used very effectively. 
All institutions am to be commended for the number of training programs developed and 
c o m p l d  in Egypt as part of their activities. This training and the workshops support the 
transfer of technology and involves the private sector. Some NI projects are midway into their 
programs; thus, accomplishments cannot be reported at this time. Highlights arc listed below. 

New Areas of Advanced Science - Biotechnology 

The NI gtmetic engineering projects, with improved facilties and trained staff, offer Egypt a 
potential for overcoming major constraints to' increased agricultural productivity. The facilities 
and Egyptian cooperating organizations along with linkages with U.S. Institutions are shown 
in Table 3.7.1. 

These NI biotechnology facilities are a model for the region. By virtue of it's facilities, 
exden t  staff, and output, the laboratories and Institutes am becoming recognized centers of 
excellence through conferences and training events. 

Emergency activities of time sensitive nature 

The response to the threatened screwwonn invasion from Libya is an excellent example of 
marshaling resources of collaborative institutions to deal with a potentially serious problem 
(as discussed in Section 3.7.1.1). 
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Support of Private Sector Activities 

Agroforestry test sites me producing high quantities of biomass. The project also evaluates 
use of trees and shrubs for producing livestock forage. An international conference was hosted 
in Egypt in 1994. Contacts are being made with wood processing industry to locate profitable 
uses for wood biomass produced. 

The Finfish Hatchery Technology project has demonstrated the effectiveness of the 
technology under Egyptian conditions with mullet, sea bream, and sea bass. A model 
prototype scale hatchery is now being couslxucted. The model hatchery will supply the initial 
demand to encourage the development of a private sector finfish a q u 8 c u l ~  industry. Once 
profitable development of this industry has O C C ~  the private sedor can expand by 
building additional hatcheries as demand justiiies. As a separate part of this project, a 
compxehsive market analysis will be conducted to determine the size and other features of 
the finfish market, and the potential profitabiity of a finfish aquaculture industry.The 
associated transfer of technology to the private sector holds great promise. 

The Finfish Phase I and II established the base for construction of the model hatchery for 
mullet in Phast III and established technology to develop hatchery multiplication of additional 
species. Successful completion of Phase III will provide the basic technology for donor 
sup* of a major demomtmtion program for using the technology for private sector 
development and replenishing a diminished fish supply. 

Tbe Soybean Utilizarion Cooperative T&cal Assistance Program not only supporn private 
sector development of a soybean industry by evaluating pilot plant extrusion/cxpelling 
technology, modifying BITSOY soymilk process for Egypt but also promises to @rove the 
Egyptian diet by introducing soy foods through linkages with extension programs. 

The development and ultimate releasc of germ plasm through the ABSP and Whitefly NI 
projects from AGERI research with resistance to serious pests and diseases by biotechnology 
will aid private sector business and has potential to reduce impact of pesticides on the 
environment. 

The Agricultural Fiquipment Testing project is of great intemt for the Egyptian agricultural 
community and private sector equipment industry. It assists in enhancing the technology 
transfa, modernizing the equipment testing and formating the regulation and policies 
governing these kinds of activities. 

Economic impact studies and analyses that identify opportunities for 
meaningful program development for USAID and other donors. 

The New Lands Study provided primary data on new lands development that will guide 
public policy. The Commodity Marketing Systems Study identified needs and potential and 
needed programs for marketing of citrus, grapes, tomatoes, and potatoes. 
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The New Lands Study had the following objectives: 

Develop an updated cost/benefit analysis of alternative land reclamation approaches 
applying current policies and price relationships. 

Analyze the impact of policy modifications since 190 and of current economic 
conditions on small holders, graduates and investors as principal participants in 
distribution and sale of public lands. 

Assess, and to the extent feasible, quantify the joint, and if possible, individual 
impacts of the policy, institutional and technical constraints on the viabity of 
small holder, graduate and investor programs. 

Compare the expected socioeconomic viability of investment in reclamation of 
additional land with expected socioeconomic viability of improving existing 
reclaimed land. 

Review and assess &an and rural land utilization including the evolution of 
policies and the economic, technical, political and institutional factors influencing 
futum land use policies and dhdons .  

As appropriate, based on the above analysis, identify potentially promising 
investments in either existing or futuxe new lands. 

The Commodity Marketing Systems Study had the following objectives: 

. M b e  the essential economic configuration and significant variables of the 
subsector. 

Provide diagnostic information about the subsector, identifying the problems of 
paxticipants, unexploited economic opportunities and barriers to improved 
performance. 

Project the future economic configuration and significant variables of the subsector 
based upon existing evidence and predict the consequences of specific 
modifications of the system. 

Prescribe changes in policies, institutions, practices or behaviors which would lead 
to improved performance of the subsector. 

3.73. Future activities 

The concept of new'inithtives - providing funds to address emergency problems and 
encourage international collaboration between research workers in specialized fields - should 
be maintained. We affirm the recommendation that New Initiative-type activities be 
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continued, emphasizing flexibility for quick response to emergencies, focus on cuttingedge 
and innovative technologies and a .policy of limiting such activities to pilot phases of new 
efforts, be c o n t i n ~ e d . ~  

Through the New Initiatives component, Egypt has developed significant research capability. 
Providing resources or matching funds to enable these trained scientists to continue to 
collaborate with inteanational colleagues will maximize the investment in training and 
construction of facilities through development projects to achieve their full potential. 

The cooperation between universities (both U.S. and Egyptian) and ARC in this component is 
commendable. Resources and encouragement of this cooperation should be provided in the 
future. 

The encouragement of the private sector to participate is another unique characteristic of the 
NL This feature should be retained in future programs. 

3.7.4. Executive office 

The need for an "Administrating Unit" was identified in the origiaal Project Paper but not 
formalizad until September 1988 in the Project Description of the Third Ammendment.('" The 
unit was named the Executive Office with broad administrative responsibilities for all of 
NARP. 

The Executive Office established a management system, trained staff and implemented an 
inventory system for all NARP units. Improved communication and reports have. helped 
NARP management and apparently improved relationships with USAID/Cairo. Since this 
office was added, the management of the project has, apparently, greatly improved (Annex 
33.7.12). 
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4.0. Performance of Egyptian Agriculture 

4.1. A country in the midst of agricultural transformation 

Egypt is in the midst of a dynamic agricultural transformation, highlighted by unprecedented 
yield gains in its major crops. This is a tremendous accomplishment for a country that has 
limited arable lands and water supplies and that already enjoys high crop yields. Dependent 
almost entirely on irrigation, Egypt is limited by treaty with its southern neighbors to 55 
billion cubic meters of water at its point of release at the New High Dam at Aswan. And, 
with some 3.151 million hectanx (7.5 million feddans) of arable land supporting a population 
of some 58 million, Egypt has only 0.05 ha of arable land per person, probably the lowest in 
the wodd for a country with an agricultural economic base. By contrast, India has about 0.13 
ha per person of cultivated land, while China has about 0.1 1. Egypt's situation is critical, 
since 0.05 ha per person means each Egyptian citizen must be sustained by only some 500 
squa~  meters of cultivated land. For Egyptian agriculture, there is little margin for error. 

The case for research in Egypt is easy to make because without effective mearch, all bets for 
the future are off. L i t e d  land, limited water, rapidly growing population, food needs 
outstripping production these circumstances require continuing intensification of production on 
a limited natural resource base. Such intensification quires continuingly higher yields, 
greater input efficiencies, reduced negative environmental effects, a greater knowledge base, 
and superior management. But this picture, while daunting, is not all bleak, for the Egyptian 
farmer is one of the best in the world. Egyptian farmers know much about the land and the 
soil and water to be managed; they also possess an abundance of knowledge and experience 
concerning the art and craft of farming. One long-time resident of Egypt says the Egyptian 
farm resembles gardening in many ways, in that the farmer exercises a care and an intensity 
of cultivation that often surpasses that seen elsewhere. Cropping intensity on old lands in 
1991 was estimated to be 1.82. However some estimate it to be as high 2.0. 

While the Egyptian farmer is exceptional in skills and acumen, to continue to succeed, each 
farmer also needs a continuous flow of new technologies. Packages of practices are less 
important than an array of technologies from which the farmer may choose appropriate ones. 
Only a productive, problem-solving research system can fulfill that need. We are convinced 
that Egypt is building such an effective research system to help solve its agricultural and 
natural resource management problems and that this research system is essential to Egypt's 
future. NARP and its predecessor projects have played key roles in the changes and 
improvements that have taken place, and the work NARP has begun or stimulated will 
become even more valuable in the future. What is important now is to build on the base that 
has been established to ensure that Egyptian agricultural science can be vibrant and innovative 
in solving the great problems the nation faces. 
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43. Productivity gains 

The assessment team was asked to consider two major factors in evaluating the contributions 
of NARP: productivity and capability or capacity. Certainly productivity is an important 
indicator of the effectiveness of national xesearch systems and will be considered in the 
following section. The capacity of the research system will be treated under sections 5.4 of 
this rep0l-L 

4.2.1. Yield gains 

Yield growth in major Egyptian mps can only be described as phenomenal over the past 
decade. Table 4.1 pnsents yield gains for 16 m p s  in which Egypt has achieved exceptionally 
high rates of yield growth over the period 1979-81 to 1990-92. To give some measure of 
what has been accomplished, it should be noted that the United Kingdom achieved its 
w t l y  high wheat yields (nearly 7 mtha in 1992) by gaining an average 75 kghdyr of 
yield annually for most of the years following World War IL Gains in wheat in Egypt axe 
well above that figure, and climbing. 

Table 4.1. Annual yield gains in Egyptian crops, 197!L81 to 1!WO42 

Annuczr yield gain Annual yield gain 
Crop Wha& Crop k . r  

wheat 
Rice 
Maize 
Sorghum 
Lentils 
Artichokes 
Beans, gren 
cabbage 

camts 
Cucumbers 
Onions, dly 
Peas, green 
Tomato 
Grapes 
Sugar beets 
Sugarcane 

figure 4-1 shows wheat yields in Egypt from 1939 to 1992. Yield gains have been dramatic, 
especially since 1980. This is impressive indeed, and it is even more impxessive when one 
undastands that total production has more than doubled since 1986. 

figure 4-2 depicts the remarkable increases in wheat yields since 1980. By almost any 
standard of productivity, Egypt's wheat research program can be considered a resounding 
success. The Principal Bank for Development Agriculture Credit indicates that the area in 
improved wheat varieties has increased from 32 percent in 1980 to 83 percent in 1991. 
Obviously, these varieties have contributed significantly to increased output. 
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Figure 4-1- Wheat yields: five-year averages (193!L92)- 

Per Ha 

Tropical Research and ~evelopment, I&. 
79 



Figure 62. Wheat yield index (1980-92). 
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Figure 4-3 shows rice yields in Egypt from 1939-92. Here again tremendous gains in produc- 
tivity are shown. Yields leveled off at a point above 5 mt/ha during the period 1955 to about 
1980, when they began to rise again, with explosive growth from 1985 to 1992. As in the ' 

case of wheat, rice meatch, too, must be judged a great success. 

Figure 44 shows maize yields for d~ period 1939-92. Dramatic gains are noted with maize 
since about 1985. So maize msaxch, too, must be considered a great success for research. 

Figure 4-5 shows tomato yield Cmdex) from 1980 to 1992. Tomato yields increased some 61 
penxnt from 1980 to 1987. A severe infestation of whitefly, the vector for a serious virus 
disease, resulted in a dramatic drop in production for the next 2 to 3 years. However, steps 
were talcem through nseatch and technology transfer to ad- the problem and, from that 
period on, yield i n a w e s  have continued their strong upward trends. 

Figure 4-6 depicts the potential impact of this response to the whitefly problem. The lower 
dotted line shows what yields could have been if the trend line in tomato yields for the 1970s 
had continued into the 1980s. The difference in the solid and dotted lines indicates the 
potential impact of the introduction of the improved technology through the efforts of the 
University of California-Davis team in the late 1970s and early 1980s working under the 
USAID-sponsoxd ADS project Another contribution to the large improvements in tomato 
yields was the fact that tomatoes, unlike ce& and many other crops, were not subject to 
rigid controls. 

It has been qgested that essentially all of the tomato varieties grown in Egypt were 
introduced through USAID p r o w  (including ADS). USAID/Caim estimates that the level of 
gross benefits from these introduced varieties has been betweetl$111 and $250 million. 

41.1 .  Egyptian yields compared with the rest of the world's yields 

We have seen how Egyptian yields of wheat, rice, and maize have increased. But what can be 
said about Egyptian yields in comparison to the rest of the world? Several comparisons can 
be made. 

Annex 54.2 pmnts  yields of 31 crops plus milk production per cow, comparing Egyptian 
yields and annual yield gains with those of the world, the United States, and Europe, and the 
highest producer (HP) for 1992 for that crop or commodity. Of the 31 mjx, only with 
carrots does Egypt fall behind the world average for 1990-92, and the figures for Egypt are 
just barely under world averages. With many crops Egypt is still obtaining high average 
annual yield gains. In two crops, artichokes and garlic, Esyptian yields were the highest in the 
world for the years 199042. For several other crops Egyptian yields were second or third in 
the world. Egyptts production of milk per cow, however, is only about one-third the world 
average. 
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Figure 4-3. Rice yields: five year averages (193942). 
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PPgnre 4-4. Maize yields: five-year averages (l93m). 

Tropical Research and Development, Inc. 
03 



P'igure 4-5. Tomato yield index (198042). 
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PCgure 4-6. Impad of improved tomato yields (pwsible gain from USAID projects). 
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Table 4.2 pnxents agricultural production indices comparing Egyptian performance with that 
of the rest of the world. In total agricultural production, Egypt was just slightly behind the 
rest of the world in 1981 and 1985, but by 1990 it had moved well ahead (138 vs. 125), and 
even farther ahead by 1992. In per capita agricultural production, Egypt was behind the rest 
of the world in 1981 and 1985, but by 1990 and 1992 had moved slightly ahead. In total food 
production, Egypt again lagged slightly in 1981, but moved ahead in 1985, and further 
lengthened its lead in 1990 and 1992. In per capita food production, Egypt began slightly 
behind the rest of the world in 1981 but gained a slight edge in 1985, then made even further 
gains by 1990 and again in 1992. These data illustrate the remarkable gains in Egyptian agri- 
cultural productivity during the last decade. 

Table 42. Agricultural produdion indices comparing Egypt's production with 
the rest of the world's production 

I981 1985 1990 1992 
Total agricultural production 

World 102.69 114.21 125.37 126.92 
EWPt 101.36 115.66 138.08 144.11 

Agricultural production per capita 
World 100.94 104.66 105.36 103.05 
Egypt 98.8 1 101.66 107.67 107.42 

Total food production 
World 102.44 113.90 125.62 127.23 
Egypt 101.80 119.89 149.90 156.22 

Food production per capita 
World 100.69 104.38 105.56 103.30 
EWP~ 99.23 105.38 116.89 116.45 

In two recent papers, Professor Dr. Adel El-Beltagy, director general of NARP, pfesents 
excellent overviews of how Egypt has improved its agricultural research system and how 
Egyptian agriculture has out performed world and U.S. agriculture since 1980.w' 

4.2.1.2. Upper limits of yield 

The question must always be asked, how high can yields go? Globally, scientists know there 
is a biological limit to yield, but those limits have not yet been reached, despite claims from 
time to time that yield limits or yield plateaus' have already been reached for certain crops. 

. 

Yields still continue to rise in some crops and in some places. Analysis shows that previous 
theoretical yield estimates made in the Netherlands hold up well when compared with record 
yields by superior farmers and on research stations. The Netherlands researchers estimated 
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maximum production in grain equivalents for lands with "extremely high land productivity" at 
more than 25,000 kg/ha/yr. Much of the Nile Valley and Delta would fall into this category. 
Today, in some countries where two or three crops are grown under intensive cultivation on 
the same land, annual production figures are climbing toward a 20,000 to 25,000 k g h  grain 
yield equivalent. Egypt itself might be appmhing a 20 mt/ha grain equivalent level in lands 
where double cropping is practiced. 

Record yields are assumed to be indicative of the current potential yield of a crop; the ratio of 
m r d  yields to average yields may indicate the possibiity .that changes in technology can in- 
mas yields. Here a large ratio indicates a higher probability for yield incmws, and a small 
ratio indicates a lower probabiity for yield inaeases. Ratios calculated for Egypt in table 4.3 
indicate that prospects appear to be relatively high for (in descending order) potato, sorghum, 
maize, barley, soybean, wheat, and rice. Also, when best farmer yields in Egypt are compand 
with world record yields, it a p p n  that there still may be considerable scope for inaeasd 
yields in maize, wheat, soybean, sorghum, barley, potato, sugamme, and sugar beet. 

Table 43. Average yields and best farmer (BP) yields in Egypt (1991-92) 
compared with world record yields 

- -  - - - -  - - - - - - -  - 

Ratio of world record yield 
World 

Average Best fanner record yield to average to best 
Crop #Id(*) yield(*) (*I yield farmer yield 

Rice 
Maize 
Wheat 
soybean 
Sorghum 
Barley 
Potato 
Comn 
Sugarcane 
Sugar beet 

* 28 t/hatyr in Taiwan, 2 crops. 

Maximum yield trials could and should become an essential part of Egyptiaa agricultural re- 
search. Trials should include the best pmctices and scientific ideas of Egyptian scientists and 
extension subject matter specialists to achieve sustainable food production. Maximum yield 
triaIs tell what is possible using present knowledge and technology. Egyptian scientists should 
be encouraged to test constantly the limits of available technology and theiu own abiity to put 
together technology components in a multidisciplinary approach to achieve maximum 
ptroduction. Successful Egyptian farmers test the limits of yield; research should always at- 
tempt to test those limits and to learn firom such attempts to push yield frontiers even further. 
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43. Performance of animal-based agricultural sector 

Very little is said in this report about the performance of the animal-based agricultural sector 
becaust of the dearth of reliable information concerning the production, sale and prices of 
poultry, other animals and theii products. We were told that data found on this subject are, at 
best, no more than intellectual guesses. . 

In Annex w.2, data indicates that the milk production per cow in Egypt was only 
approxhakly o~lGthird that of world average levels-in sharp contrast to the relative 
performance of Egyptian mps. While there is no assurance that these pmise figtms are 
corract, it is rcadily apparent that milk production in Egypt is far below world average 
standads in terms of production per animal. 

The NARP Policy Component had a major segment dealing.with the development of a good 
data base for livestock and poultry. However, this work was u n f o m l y  terminated before 
the work could be done, leaving a significant unmet need for such informalion. 

A recent report by Dr. Moussa Abd El-Azim('' dealing with an analysis of food balances for 
various agricultural commodities include some intemxthg i n f o d o n  on the adequacy of 
animal products. The report indicates the following: 

- Published FA0 materials on nutrition levels among 21 countries over the period h m  
1986-88 revealed that Egypt rankad first with respect to per capita of calories h m  
food of plant origin but was ranked 19th of the 21  count^%^ in per capita of calories 
h m  animal sources. 

The gap in dairy production i n d  h m  925,000 mt in 1982 to 2641 in 1987, and 
deneased to 710,000 mt in 1991. Self-sufficiency levels in those three years was 68 
percent, 45 percent, and 76 percent respectively. 

Red meat self-sufficiency changed from 78 percent in 1982.74 percent in 1987 and 
79 percent in 1991. 

Poultry self-sufficiency in these three years ranged fmm 90 percent in 1982 to 88 
percent in 1987 and 93 percent in 1991. 

This report suggests that "the target of raising the standard of living in Egypt should d t  in 
an inaxme in per capita consumption of animal protein." The report also suggests that 'St 
appears extremely important to find effective solutions to the (animal protein) gap as donors 
of food aid will cease these grants in six years." 

Although the data may be imprecise, there is considerable evidence to suggest that Egypt 
should expand its output of animal-based products to improve the dietary standards of the 
Egyptian peopl~pec ia l ly  those at lower economic levels. 
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A xecatly completed study of animal @etl prcxiuction in Egypt conducted by Winrock 
Inteinational with USAID support provides some significant i n f W o n  concerning the food 
animal sector in Egypt (figure 4-7). 

Figure 4-7. Nominal value of crop and animal protein production, .. . . 

1980-l990, for 21 major crops and all animal products 

Sowce: Crops: USAIDIAGWACE: Uvestock: %rock Int. 
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5.0. General Assessment of NARP Contributions 

5.1. Factors responsible for recent advances in Egyptian agriculture 

There have been very significant advances made in Egyptian agriculture during the period of 
NARP's existence since 1985. However, it cannot be said that NARP, by any means, was 
totally responsible for such improvements. The nature of agricultural research is such that it 
takes several years from the time research to improve productivity of a crop is conducted 
until such improvements are reflected in higher production by farmers. Consequently, the 
most significant impact and benefits of NARP will be felt for the next decade and beyond in 
tern of an improved Egyptian agriculture. 

We believe the significant improvement in Egyptian agriculture since 1985 can be attributed 
to three major factors (not in any priority order): 

1. The major policy reforms which have been implemented during the past 12 years 
under the dedicated and enlightened leadership of Deputy Prime Minister Youssef 
Wally. Many of these reforms have removed significant disincentives that were 
holding back agricultural development, providing a policy atmosphere that is much 
more supportive of such development. 

2. The improvement in agricultural research programs made possible, in part, by the 
USAID-supported projects in the late 1970s to mid-1980s. These projects helped to 
provide the technology and demonstrated capacity to significantly increase agricul- 
tural output. Moreover, these earlier efforts included policy work which helped to 
provide the basis for the policy reform discussed above. 

3. Contribution by NARP, building on the foundation established by the d e r  
USAID-supported research projects. NARP has not only built on that foundation 
but has also supported other areas, not covered by the earlier projects. Results of 
these efforts will likely be felt primarily in later years. 

We would note that the significant improvement in the agricultural sector would likely not 
have been realized in the absence of either the policy reforms or the improved research 
programs over the last 15 years. Each was, in some respects, dependent on the other if the 
full impact was to be realized. 

We would also emphasize the fact that while there has been significant policy reform, NARP 
has contributed little to this since this component was terminated before there was time for it 
to have a significant influence. We believe, however, that some of the earlier USAID- 
supported policy work has had a positive impact. 

NARP has also supported extension or technology transfer activities which are vital for 
getting the technologies generated through research applied by the farmer. These programs are 
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beginning to contribute to more rapid adoption of technology and further strengthening of the 
agricultural sector. 

The improvements in the seed industry in recent years-also a major objective of NARP--are 
beginning to contribute to the improvement of the agricultural sector. 

The New Initiatives Component has provided an excellent vehicle to address emerging 
problems or opportunities which could not be anticipated when the Project was originally 
designed. The benefits of most of these efforts will be realized after NARP has been 
completed. 

In light of these observations concerning the factors that the assessment team believes to be 
primarily responsible for the significant advances in the agricultural sector, especially since 
1985, let us examine more specifically the nature of the improvements. 

5.2. Increased agricultural output and value of agricultural products 

Changes in the production of 21 major crops since 1980 are shown in figure 5-1. These data 
indicate a very modest increase in the crop production index h m  1980-83 of 1 percent 
annually4ut a substantially higher rate from 1983 to 1990. Indeed, this shows an increase in 
production of the 21 crops of 36 percent during this period, reflecting a 4.5 percent annusl 
growth rate. These data indicate that improvements in crop production have not been limited 
to cereals only but significant improvement have also been made in a broad spectnun of other 
aops as weU Such advances with the 21 crops are even more dramatic when changes in the 
current or nominal value of these crops during this period m examined. Figure 5-2 indicate 
growth rate in nominal values of these crops of some 19 percent annually since 1980-with 
the rate of growth much higher since 1984-and still higher since 1988. 

Such improvement in-value reflect not only greater production but also sig&ficant 
improvements in prices of the commodities resulting from the major policy changes of the 
1980s and early 1990s. 

These rapid gains in current value since 1980 (figure 5-2) reflect inflationary price increases. 
However, figure 5-3 also indicates very significant improvements as well in real value of this 
production. In fact, in the period from 1980 to 1990 the real crop production value increased 
89 percent with an annual growth rate of 6.6 percent. Such improvement in the real value of 
crop productivity should be reflected in significant advances in income to the farmer. 

It is of interest to note how the current values of both crops and livestock have changed over 
a longer time span (1960-90) (figure 5-4). Relatively little change occurred in the decade of 
the 1960s. A small rate of increase occurred in the 1970s. A much more rapid rate of growth 
occurred from 1980-85-with significantly faster growth taking place from 1985-90. 
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Figure 5-1. Crop production index (metric tons of output from 21 m JOT crops, 
1980-90. 
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Fiyrr 52. Nom'd crop production value index for 21 maor crops, 198040. 

Source: USAlOlAGWACE 
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Figure 5-3. Real crop production value index for 21 major crops deflated by GDP 
deflator, 1980-90, 
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Figure 5-4. (3currot value of agricultural prod do^. Cud- of crop . n d h x t o &  
production comb'med). 
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There are likely several reasons for this differential rate of growth with crops and livestock 
Undoubtedly one circumstance that contributed to this was the fact that with the low 
government~~ntrolled prices for many crops along with the absence of such controls on 
livestock, fannen began4ven in the 1 9 7 W o  give more emphasis to the production of 
berseem clover and fodder crops for livestock in place of rigidly controlled field crops. 
Moreover, the Government of Egypt was, at the same time, subsidizing the cost of feed to 
encourage more animal production. It was also in this period that extensive technology was 
brought in from the United States, which helped to facilitate a major expansion in the poultry 
industry. All of this tended to favor more rapid p w t h  in animal-based industries. 

The assessment team would again emphasize that these advances cannot be attributed to 
NARP alone. The fact that NARP has built on and continued some of the earlier USAD- 
supported efforts, we believe, is a significant factor in maintaining, and even accelerating, the 
rate of improvement in the agricultural sector which began immediately before NARP was 
initiated. Moreover, major policy changes .in the last decade have made a significant 
contribution to these improvements. But we should emphasize that USAD has also had a 
significant role in encouraging such policy change. 

But the greatest impact of NARP, we believe, is yet to come. The National Agricultural 
Library is yet to be equipped and stocked. Much laboratory equipment, vehicles, and other 
commodities are ordered and are yet to arrive. Buildings and laboratories are still being 
renovated and improvements continue to be made in upgrading the land and other 
hfhstmctwe at the d centers. 

important improvements are being made through the technology transfer program in 
upgrading facilities for extension workers. Management information systems are being 
installed through the technology transfer component at some nine locations for use by 
extension. 

Four regional research and extension councils have just been formed for the major regions of 
Egypt. When fully activated they should serve a useful function in helping to coordinate more 
effectivelythe total research effort of the country and focus attention on continuing needs for 
research and extension as new problems emerge. 

The extensive training program, which is still continuing, should continue to pay dividends 
for many years to come. Significant improvements have been made in the seed industry which 
should contribute to further improvements in the agricultural sector. 

53. NARP's contribution to improving the capacity of Egypt's agricultural re- 
search system 

Measuring capability or capacity for effective research is very difficult and, at least, 
somewhat subjective. However, we have identified several indicators which we suggest are 
important in assessing the development and effectiveness of a national agricultural research 
system. We have also presented in the following sections our views of how NARP is 
contributing to such improved capacity in Egypt. 
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53.1. Ability to deal with change 

To the unpracticed eye, Egyptian agriculture may appear traditional, but significant change, 
including modernization, is going on. New practices, new cropping patterns, especially now 
that government controls have been lifted; new crops are being adapted and are flowing in, 
from the private sector, from neighboring countries, from international centers and 
collaborating institutions. Egypt greatly needs a continuing flow of new ideas, better germ 
plasm and improved technology along with an exchange of views. We believe NARP has 
helped Egypt prepare better for continuing change, but vigilance is required to keep sharp the 
capacity to meet and deal with change. 

53.2. Ability to introduce new enterprises, new technologies, and to present new 
opportunities 

Here NARP is performing well. Research on new crops such as sugar beet as a replacement 
for sugar cane is an example. The challenge of productivity on the old lands and improving 
productivity on the new lands will take ingenuity and close linkages that have developed with 
the IARCs and other restarch organizations. Only time will tell whether the momentum built 
up under.EMCIP, the Rice Project, and other USAID efforts along with NARP will last and 
multiply. We can only hope it can, for Egypt must rely on constant flow of new ideas and 
technologies. The new initiatives component of NARP has provided an excellent vehicle for 
exploring new opportunities in the agricultural sector. One indication of the Egyptian agricul- 
tural system's capacity is the development of improved germ plasm. Annex 53.3.1 includes an 
impressive list of improved crop varieties and hybrids by ARC during the period of NARP's 
existence. But some of the breeding work led to these varieties and hybrids began before 
NARP. 

533. Ability to deal with emergencies 

He= NARP and its collaborators score well, we believe. The New Initiatives effoa has 
allowed Egypt to deal with the screwwonn when it reached Libya and to deal with the tomato 
whitefly problem when it emerged in the Fayoum. We were impressed that technologies 
worked out for the Fayoum for growing tomato seedlings were beiig used in Ismailia in new 
lands we visited near Suez Canal. 

53.4. Ability to identify important problems and constraints 

An old axiom in agricultural research states, "There are many researchable topics in agricul- 
ture. Some are important." Problem recognition can be difficult for some scientists, who have 
been known to become interested in a method or technique or a machine and therefore tend to 
look for some way to use these. That is usually not an effective way to identify problems. 
Another axiom states, "In agricultural research, pick the low apples first" This means don't 
pick the hardest problems fust; if there is something going on in which research can make an 
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early impact, tackle those first. Problems in agriculture may be continuing ones, such as the 
coostant search for host plant resistance to k l p  solve pressing production problems, or they 
may be just emerging, or they may be management problems related to the production 
environment for crops or animals. It is the business of agricultural research to identify 
problems and move on to their solutio~+ sometimes in disciplines, sometimes in 
multidisciplinary teams. In our brief visit, we have been impressed that the ARC and its units 
scan to be iden-g important problems. Moreover, NARP has significantly contributed to 
this by supporting new research initiatives. 

535 .  Ability to solve important problems 

Once identified, problems must be addressed. This is the bread and b u m  of an agricultural 
research institution. We have been impmsed with the array of research and flow of research 
~esults from the programs supported by NARP. 

53.6. Able, motivated, weII4ucated pool of scientists 

Here Egypt doesn't have to take a backseat to anyone. The pool of scientific talent is 
~rt-le in its educational attainment, intellect, and potential. What is not so satisfying is 
that the pool of talent is not used as well as it could be for the benefit of the country. The 
~rtward system is part of this; so is the organization and management of nseach. NARP 
knows of this, and has done much through collaborative l?esearch grants and research grants to 

. lrcoognivrt and suppod scientific talent in the ARC the universities and other ESXUC~ 

institutions. Egypt could have the finest agricultural research establishment mywhere if it 
could use its pool of talent to its full capacity. 

53.7. An institutional management capability to make the best use of available 
resources and to provide an environment in which scientists can make best use 
of their talents. 

The assessment team was not able fully to evaluate progress in this area However, this has 
been a major objective of NAFW-~D enhance management capabilities of mearch . . admm&ators or managers. Given the efforts expended in this area through NARP, this is an 
area which should, in time, show marked improvement. This is an area, however, which 
greatly needs continued attention. This is an area which, historically, has been weak. 

53.8. Facilities, equipment and support sufficient that reliable research can be done 
and problems solved 

This is an area that has been significantly .improved through NARP and preceding USAID- 
supported projects. The Genetic &@neering Institute laboratories and facilities, made possible 
through the New initiatives Component funding, are world class, with excellent personnel and 
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apparent high performance. So were the Rice and Major C e h  facilities at the Sakha Rice 
Research Center. These were in sharp contrast to the conditions of laboratories and equipment 
ten years ago as reflected in the report of -the 1984 USAID-sponsored Mission to study re- 
search and extension in Egypt''' Many laboratories and other facilities are being renovated 
and provided with modem instruments and other equipment through NARP. However, many 
of these improvements are yet to be completed. There still remains many old facilities which 
arc in dire need of improvements similar to those made possible through NARP. However, 
improvements which have been made should greatly enhance the capacity of ARC to do good 
work. The ability to maintain this capacity will depend upon the continuing support of the 
Government of Egypt after the termination of NARP. 

53.9. An institutional culture that places heavy emphasis on serving the farm and 
farmer 

It is evident that research efforts in Egypt are and have been strongly oriented to serving 
farmer needs, with emphasis on improving the efficiency and effectiveness of farming opera- 
tions and the income of farm families. NARP is focusing on ways of further improving this 
responsiveness to farmer needs by establishing the four regional research and extension coun- 
cils, with fimmr qmscntation, and a mission of enhancing such responsiveness. The tech- 
nology transfer program of NARP is also focusing on improving an extension program with 
similar objectives-building programs from "bottom-up" to reflect farmer needs rather than a 
"topdown" approach, which imposes the objectives and desks  of govcmmcnt bureaucrats on 
farmers and theiu ojmatiom. NARP & contributing to much progress in this area. 

53.10. A system that gains the confidence of the agricultural community 

It is difficult to evaluate in such a limited time whether the agricultural community has 
confidence in this sytstem. In the past, however, the Ministry of Agriculhue and its various 
components have had a major role in regulating what farmers do-mandating the production 
of certain crops, setting low prices for the crops they grow, etc. Such a system is not 
conducive to winning the high confidence of the agricultural community. With major policy 
reforms, however, this is al l  changing as farmers gain much freedom to make decisions about 
their farming operations and receive greater assurance that they will enjoy fair prices for their 
products. Again NARP and earlier USAID-sponsored efforts have contributed to this. 
Momver, the technology transfer program is aimed at supplying the information to farrners 
that can help them in making decisions concerning their fanning operations. During fann 
visits, farmers were very outspoken in their apparent appreciation for how research and 
extension programs were helping them. 

53.11. International recognition and effective collaboration 

We believe NARP has been particularly effective in meeting the objectives of international 
recognition and effective collaboration. A major focus of NARP has been to facilitate and 
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foster collaboration. This objective has been pursued through active collaboration between the 
Agriculture Research Center and (1) other Egyptian institutions engaged in agricultural 
nzwuch, (2) international agriculture research centers, and (3) U.S. universities and USDA. 
This has greatly benefited Egyptian as well as U.S. institutions and international agriculture 
research centers. 

Certainly Egypt is beginning to m i v e  the international mcognition it so richly deserves-as 
one of the most productive agricultural countries in the world and with a research program 
that has contributed greatly to that productivity. Evidence of that recognition was observed 
during the assessment team's stay in Egypt when a high-ranking delegation from one of the 
other Afiican countries visited Cairo and asked the Government of Egypt to assist in their 
agricultural development efforts. The assessment team believes that Egypt, with its 
demonstrated capabilities in agricultural mearch, could render p t  service to other 
developing nations through such assistance. 

5.4. Slunmaq of Egypt's enhanced capacity in agricultural research 

There is strong and unmistakable evidence that NARP is greatly enhancing Egypt's capacity 
to do excellent agricultural research. All of the capacity-building indicators discussed herein 
point strongly to such enhancement. 

5.5. Some further documentation of NARP's success 

Some of the improvements in Egyptian agriculture to which NARP has contributed wete 
documented by the CIDMARP staff in 1990 and are listed he=. It should be noted that such 
a list could be greatly expanded today. Following are some of the successes documented in 
1990 (listed by the headings on the written material): 

Incnxsed dairy products resulting from liver fluke control. 

Mastitis control boosts milk production. 

Machinery research and development assists private sector manufactuxing. 

Organizational and biological success in tomato production. 

Sugar beets decrease need for (sugar) imports. 

No-till cotton boosts yields and saves time. 

NARP provides 265,000 research training days (many more since). 

Collaborative research targets high-priority goals. 
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the audit problem in 1989. A senior USAID1Chh-o official says: 'This was a disaster. It forced 
USAID into issuing and approving of documentation within one of the most inefficient and 
control-oriented bureaucratic system I have ever seen. ... As a result of the delays growing 
out of this system, collaborative agreements were not funded on schedule, USAID was put on 
the defensive, and justification for no-cost extensions of activities were made simply because 
USAID was slow in processing documentation. . .. In summary, USAID shared in delays 
especially in the processing of documentation, once agreement with the Government of Egypt 
was reached. Most of these delays can be charged to burdensome systems-the balance can 
be attributed to the negative name recognition and companding lack of support for action 
associated with NARP." 

It is quite evident, however, that from the beginning of the Project there have been major 
delays in program implementation as indicated by disbursement records. This is reflected in 
table 5-1, which indicates that less than onefourth of the obligated funds had been spent by 
April 1992, after some three-fourths of the projected time for the completion of the project 
has passed. 

Table 5-1. Record of financial disbursements under NARP 

Cumulative amount of project jim& disbursed 

As of ,. Cumulative amounts 
(date) (in thousands of $US) 
10 November 1986 $3 
10 September 1990 $35,399 
12 July 1991 $50.1 50 
15 April 1992 $70,000 (est) 

At any rate, the assessment team feels that the problems and delays were apparently 
contributed to by both sides, and the burden of responsibility for these problems and delays 
does not reside with one party alone-both must share some of this burden. Indeed, one 
somewhat disintemsted party who has had an opportunity to study the program suggests that 
the responsibility for such delays might well be shared equally. 

We should add that the major items serving as the primary basis for the negative Inspector 
General's report in 1989 have apparently been addressed in a positive fashion. In response to 
management difficulties that apparently occurred in the early years of the Project, a new 
leader of NARP was appointed in 1990. 

The other principal issue raised by the inspector g e n e r a l 4 e  failure of the Government of 
Egypt to provide its share of NARP funding-has also apparently been resolved. In fact, on 
March 17, 1993, the NARP director general reported to USAID that the total length-of-project 
contribution to NARP would exceed £E 240 million- amount in excess of what the 
agreement called for. 
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We do not wish to dwell on this point because problems of this nature frequently occur with 
USAID-supported efforts in many developing countries. Given the magnitude of the Project, it 
would likely have been unusual if there had not been administrative difficulties and delays in 
implementation. Poor management should certainly not be condoned. However, it would 
appear that when serious questions were raised, the minister of agriculture mponded by 
chanpinp the leadership of the project, The new director general initiated major changes, 
including the establishment of an executive management program, with an impressive 
management i n f o d o n  systems unit in his office. 

Pedqs some of the earlier management difficulties grew out of the fact that the NARP 
administering d t  was not established until some two years after the initiation of the project. 
Thc Executive Office, which reports M y  to the NARP dkdor  general, has established a 
significant rnamgernent information system, &rained staff, and implemented an inventory 
system for all NARP units. Improved communication and reports from this system have 
helped NARP management and apparently improved relationships with USAID. 

Sina the change in leadership of NARP in 1990 there have apparently been no major 
management problems. There have continued to be implementation delays and other . . admmstdve difliculties that a ~ e  undoubtedly irritating and frustrating. We believe such 
minor difficulties should not be the source of undue concern or criticism. Indeed such 
difficulty must be weighed against the overall accomplishments of the project. However, the 
effect of delays has been that the full implementation of the Project has not been on the 
schedule originally planned, and many of the improvements have yet to be complettd-within 
a few months of planned terminaton of the pmject, 

5.6.2. Leadership of NARP 

In 1990, Minister Wally appointed one of his top associates, Professor Dr. A&l El-Beltagy, 
as leader of the project. 

While it is not within our specific scope of work to evaluate the administration of NARP, in 
view of all of the earlier concerns, we take the liberty of making these observations. 

We cannot evaluate the severity of any management problems that predate the assumption of 
the leadership role of NARP by the current director general. However, from all indications, 
many of the difficulties being experienced at the time were addressed in a timely manner. 

Frankly, we have been impressed with Dr.' Beltagy's leadership of NARP. He is obviously a 
good scientist, well versed on current developments in science related to agriculture, very 
intelligent and perceptive, and strongly committed to trying to accelerate the rate of progress 
in the area for which he has ~csponsibility. Time limitations have not permitted us to evaluate 
his management skills. However, the overall achievements of the program along with the 
apparent absence of major problems, speaks well for his leadership. 
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Currently, NARP is undergoing an audit by USAID, but at the time of this report, the results 
had not been made public. 

5.63. Scope and content of NARP program 

We have also been i m p d  with the scope and content of the NARP program. Its various 
components, and subcomponents, we believe, were effectively and meaningfully formulated to 
addms some of the major constraints and need of the agricultural research systems in Egypt. 
In fad, the project addressed many of the recommendations made in earlier USAID-suppoaed 
missions to Egypt in the early 1980~."~' 

The progmss being made in improving the country's extension effort through the technology 
transfer component of NARP is especially noteworthy. Although much still needs to be done 
to develop a truly effective extension program, the technology transfer component reflects, by 
all odds, a most impressive move toward a more effective extension program for the country. 

We are also impressed with the Collaborative Research Program and the Research Grants 
Program These efforts are involving some of the best research talent in Egypt outside of the 
Agriculture Research Center in supporting the national effort as well as developing very 
meaningful involvement with prominent worldclass scientists in the United States and the 
international agricultm research centers. 

The NARP training program would appear to have been very successful in terms of providing 
an excellent array of both inauntry and out-ofcountry human resource development effort 
to some diverse needs in Egyptian agriculture. 

5.7. Reducing the "fd gap" in Egypt 

In the report of the U.S. Presidential Mission on Agricultural Development in 1982,@ major 
attention was devoted to the "food gap" in Egypt. The gap had been rapidly increasing since 
1960 when Egypt was essentially self sufficient in food (figure 5-5). Food production 
haeased at a steady, but slow, pace h m  1960 to 1980. However, utilization of the 10 
primary food products wheat (and flour), maize, groundnuts, lentils, sugar, cooking oil, red 
meat, white meat, dairy products, and fish was increasing at a much faster rate, than 
production, especially h m  1974 to 1980. If nothing were done to modify these two trend 
lines, by the year 2000 the food gap would have grown h m  approximately one million tons 
in 1960, to nine million tons in 1980 and 26 million tons in 2000. 

Changes in production and utilization from 1980 to 1992 are reflected in figure 5-6, along 
with extrapolations of the two lines to the year 2000. These data clearly show a sharp 
increase in production, primarily since 1985, with a distinct slowing down in the rate of gain 
in utilization. These two changes in the slopes of the two curves since 198Gwhen projected 
to the year 2OOO-show a food gap in 2000 of about 4.5 million tons. This gap is about 17 
percent of the projected gap that would have occurred in 2000, based on the extrapolations of 
the trends in 1980. This is further illustrated in figure 5-7. 
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Figure 5-5. Domastic food production and utilization (l.960-90 with extrapolatim 
to 2000). 
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Figure 5-6. Domestic food production and utilization (1960-90 with extrapolations 
to 2000). 
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Figure 57. Domestic food produdion and utilization (l960-90 with extrapolations 
ta rn). 
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Most of this narrowing of the gap resulted from the sharp upturn in production since 1985. 
However, it is obvious that the rate of utilization is beginning to slow down, as well. 

Some comment about the rapid rise in utilization is appropriate. This was discussed in detail 
in the Presidential Mission repohm At that time, rapid increasing in wheat utilization were 
occurxing because of heavily subsidized bread prices that were resulting in greater per capita 
use and much waste as bread was fed to chickens and livestock. More waste occurred as a 
result of the low, government controlled prices for wheat, which made it more profitable to 
mix wheat grain with the straw because prices were higher for straw than for grain. 
Momver, the government was subsidizing the cost of feed grains to encourage the further 
development of the poulby and livestock industries. This also stimulated rapid increases in 
utilization. Furthermore, there is evidence that per capita utilization of products such as sugar 
also greatly increased during this period to satisfy consumer demands. The slowing down in 
rate of gain in utilization, shown in figure 5-6, reflects a decline in population growth as well 
as a slowing down in rates of gain in cereal utilization. The latter has resulted in changes in 
policies with regard to wheatbread and a slowing down in rate of growth in the poultry and 
livestock industries. Moreover, it would appear that per capita demand for some commodities 
such as sugar may be reaching a saturation point and are, therefore, not continuing to expand. 

Further evidence of these changes is found in figure 5-8, indicating self-sufficiency levels in 
maize and wheat from 1-92. Wheat self-sufficiency dropped from around 70 percent in 
1960 to about 2 1 percent in 1985 but turned sharply upward to 44 percent by 1992. Maize 
self-sufficiency dropped from mund 94 percent in 1960 to a low point of about 72 petcent in 
1985 but was up to almost 80 percent in 1992. 

These changes were also reflected in wheat imports that mched the maximum level of 
around 7.4 million tons in 1987 and dropped to around 5.3 million tons by 1993 (figure 5-9). 
Figure 10 vividly indicates the relationship between higher wheat production and reduced 
wheat imports in recent years. 

It is i n t e d n g  to note in figure 5-1 1 that both total and per capita consumption of wheat 
we= continuing to increase until 1990--although the rate of increase for total consumption 
declined some from 1980 on. We understand that Egypt may have the highest per capita 
consumption of wheat in the world. 

Figure 5-12 shows a somewhat diierent picture with sugar. The consumption of sugar 
increased dramatically from 1960 to 1985, especially from 1974 to 1985. However, total and 
per capita sugar consumption dropped significantly fiom 1985 to 1990. 

These and other data indicate that the rate of gain in overall food consumption has been 
declining since the rnideighties. This along with the sharp upturn in the production curve 
since that time accounts for the si@cant narrowing of the food gap as shown in figure 5-6. 

Data in figure 5-13 indicates that little progress has been made since 1980 in improving the 
self-sufficiency level of vegetable oil, fish, and red meat. This would suggest that there is 
significant need to produce more of these products for domestic consumption. 
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mWeM S$f-sufkkq in wheat and maize (Egypt= 1960-92). 
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Figure 5-9. Quantity of wheat imports (I%@-93). 
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Figure 5-10. Wheat production and imports (l!MO-93). 
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R3gur-e 5-11. Wheat: Total and per capita utiliitim (H6040). 
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Fire 5-12. Sugar: Total and per capita utilization (1960-90). 
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Pigore 5-13. Self-- in oil, red meat, poultry, and fish (Egypt: 1981-91). 
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Figure 5-14 indicates how the importation of vegetable oils has i n d  from none in the 
early 1960s to over 700,000 metric tons in the early nineties. This would suggest an obvious 
opportunity and need to i n c m  domestic produdion in this area. 

5.8. Self-reliant or economically self-suffkient 

Perhaps Egypt should never be expected to close the food gap fully---or to become totally 
self-sufficient, However, it would be desirable for Egypt to become self-reliant or 
ecommiuzlly self-sufiunt in food production. This would'entail exporting sufficient products 
from agriculture to cover the costs of importing the agricultural commodities that are not 
produced domestically. 

59. Opportunities for exporting high-value horticdtural crops 

There would appear to be excellent opportunities for such exports--especially of higher 
valued horticultural products. Several factors make this feasible: the nearness to large markets 
in Europe and the Gulf States; the ability to supply these markets during winter months when 
needs in Europe, especially, arc greatest; unusually favorable weather conditions including an 
almost totally frost-free c b ,  the ability to control water supplies; the absence of major, 
damaging storms, etc. In fact, Egypt has been likened to a large greenhouse in which 
environmental conditions can, in large measure, be controlled. 

Egypt has, thus far, developed a very modest export market for horticultural crops. However, 
therc is no stability in these markets. Figue 5-15 indicates the level of potato exports since 
1961. Figue 5-16 shows the same for dry onions. Both indicate no consistent, stable level of 
exports from one year to the next. The same "up and down" pattern prevails for all other 
horticultural crops such as tomatoes, oranges, green beans, etc. If Egyptian farmers a~ 
producing enough to supply the high levels of demand in some years, they are undoubtedly 
producing too much other years when exports are significantly lower. We saw evidence of 
this in Ismailia in talking with several growers who said they had great difficulty some years 
in selling theii strawberries and other crops. 

Figures 5-17 and 5-18 suggest there are large export markets available but that Egypt is not 
effectively capturing those markets. For example, Turkey's exports of onions and tomatoes 
have been several times larger than Egypt's in recent y M e s p i t e  the fact that Egypt 
should enjoy significant advantages over Turkey in terms of both nearness to large markets 
and growing conditions. 

Obviously to be truly competitive in export markets, any country must consistently have 
available a highquality product. This requires the development of a system of good grades 
and standards, handling procedures that do not damage the product needlessly, refiigedon 
facilities for storage and transportation, etc. To date, Egypt has done little in this area. There 
is urgent need for this to be done to take advantage of what would appear to be excellent 
opportunities. 
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Figure 5-14. QuantiQ of vegetable oil imports -1-93). 
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F'igm'e 5-16. Value of dry onion exportr (1961-91). 
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Value of dry d m  Egypt and M e y  (196141). 
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Rgme 518. Quantity of tomato exports from Egypt and Turkey (1m41). 
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We think it is extremely fortunate that Dr. Kelly Harrison and a USAID-supported team of 
specialists in various horticultural fields are now exploring the opportunities for export 
markets with several fruits and vegetables. Their study should provide valuable infomation to 
help guide further development efforts in this area. 

5.10. The need for better domestic markets for cereals and other commodities 

With the move toward privatization of agricultural operations, there is a great need to develop 
effective storage and marketing procedures for commodities to meet domestic market needs. 
This is especially needed for cereals. We were told by some of the cereal research leaders 
that farmers come to them and say-"we use your recommendations and make a big crop, 
and then we cannot sell it for enough to make a profit." The researchers point out that at 
harvest time, farmers flood the market with their product because they have no storage 
facilities and they need income as soon as possible. With farmers all over the country doing 
this about the same time, prices drop precipitously. However, prices quickly come back up 
once the glut has been dispersed of. 

This is no diffetent than what has occumd in the United States and elsewhere. The problem 
may be dealt with by either the commodity producers forming commodity organizations or 
cooperatives, developing adequate storage facilities, and providing loans to the producer, if 
necessary, until favorable market conditions p ~ v a i l .  Another approach would be for the 
government to establish a program to store the commodity, lend the producer a part of the 
potential value of the crop and pay him the balance when the product is sold under more 
favorable conditions. Giveo the significant steps to privatize the agricultural sector we believe 
the first alternative is preferable in Egypt. 

We strongly recommend that steps be taken to improve and further develop both 
domestic and export markets for agricultural commodities to better take advantage of 
excellent production capacities. 
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6.0. Recommendations for Future USAID Support for Egyptian Agricultural Research 
Related Activities 

The assessment team generally concurs that much of USAID'S fu- support should be more 
sharply focused41though the broad-based. suppod through NARP has been appropriate for 
existing circumstances. Indeed some continued broad-based support may be warranted to 
complete some aspects of the NARP improvement program. 

6.1. Need to support basic Government of Egypt/Ministry of Agriculture goals 

We are fully in accord with the cunwt four Government of Egypthhistry of Agricul- 
major strategic goals for the agricultural sector, namely to optimize crop ~~~I.UIIS per unit of 
land and water; enhance sustainabiity of resource pattern and protection of the environment; 
bridge the food gap and achieve self-reliance in agriculture; and expand foreign exchange 
e m h g s  from agricultural exports!" 

To achieve such goals the World Bank Strategies for the 1990sa report suggests: 
the need for measures to ensure efficiency and environmental sustainability in 
management of soil and water, 
the need for emphasis on free market considerations; 

the need to implement an agricultural sector strategy within the context of overall 
rural development, including better involvement of rural women and diversification 
of rural activities; 
recognition of social and political issues and need for social safety nets, which may 
result drom implementation of a comprehensive reform program; 
initiating a program of institutional reforms to strengthen the array of institutions 
serving agriculture and make these more responsive to needs. 

Futm USAID support in agriculture should be consistent with the four major strategic goals 
of the Ministry of Agriculture and supportive of the objectives suggested by the World Bank 
team. 

6.2. Specific areas needing con.$huing USAID support 

During the assessment team's visit to Egypt, we were asked a very pertinent question by a 
USAID staff member: "If Egypt is making all these advances in agricultural production, why 
is there need to continue support for further research-related activities in agriculture. Isn't this 
task now done so that we can move on to address other needs?" The simple answer to that 
question is that research to improve efficiency and productivity in agriculture is never 
done-at least as long as there are human mouths to feed, there is continuing need for such 
research 

In fact, a significant amount of such research would be needed merely to accommodate the 
food needs of a stable level of human population. But, global population is not stable. In fact, 
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o v a  90 million additional people axe added to the. world population a n n u a l l y e d  Egypt's 
rate of population growth is signi£icantly above world average. 

International agriculture reseatch centers such as CIMMYT and IRRI estimate that one-half to 
bee-fourths of their budgets for varietal improvements are devoted to "mahtenancen 
n - u s t  to maintain wristing levels of production. New strains of diseases and insact 
pests are constantly evolving, and other problems develop that require continuing mxanA 
effort, merely to keep yields from falling. 

Such constantly growing need, resulting from population growth, demands increasing levels of 
x e s c a r c ~ i y  in situations like those found in Egypt whem yield levels are akady 
high. When a country reaches a very high level on the crop yield curve-as Egypt h a s - a c h  
additional innement of production may become mom difficult to achieve. 

But Egypt, because of its very limited arable land and water resources, is probably mom de- 
pendent on research to expand food production than any other country in the world. More- 
ova, the primary beneficiary of such nxearch is the consumer who is not only served by 
having not only an adequate supply of food, but also higher quality and less expemive food 
as well. Therefore, the need for a high quality, productive agricultural m h  program is 
vital to a sound economy and a stable political future. 

Cutainy, much has been achieved through past support of agricultural resear& but much 
mom effort is needed, 

6.3. a A task halfdone 

USAID projects have contributed significantly to improving the productivity of Egyptian agri- 
culture for some 15 years through their support of mearch, policy mform and other 
programs. NARP, we believe, has been a vital part of that effort for the past 8-9 ytars. How- 
ever, because of significant delays in the implementation of the Project, along with major 
reductions in the amount of USAID financial commitments, them is still much to be done. 

Although USAID is oonsideaing a successor project to NARP, it is obvious that it would be 
impossible to have such a successor prow in place by the time of the planned tamination of 
NARP. However, if a major part of the Project is terminated September 30, 1994, as now 
planned, much of the NARP structure could, and possibly will, be dismantled, and key per- 
sonnel in NARP will move on to other things. We believe it would not be in either Egypt's or 
USAID's best interest for this to happen. There would be a tremendous loss of time, re- 
sources, and effectiveness of future effort if this were to happen. 

The assessment team strongly recomnds that the NARP project be continued essentially 
intact until a USAID-successor project has been designated and can be ready for 
implementation, and that much of the support committed to NARP by USAID in 1988 but 
&committed in 1992 now be restored Some of these resources should, undoubtedly, be used 

. for those purposed for which the funds were originally' intended. However, we believe them 
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should be some flexibility in the use of such funds at this time to address high-priority needs 
that have developed since these additional funds were originally committed. Frankly our as- 
sessment team has had difficulty understanding why US AID'S commitments were drastically 
cut in the first place, given NARP's obvious success. 

We also recommend that USAID and the GOE begii immediately, to plan a successor 
project to NARP so it can be ready to be implemented as soon as NARP is finished. The 
task to which NARP was committed in 1985 is by no means over. Indeed it may be no more 
than half done. 

In the following sections, we make a number of observations and recommendations 
concerning future efforts of NARP (assuming the Project is continued) along with the nature 
of the efforts to be covered by NARP's successor project. 

6.4. Egypt and the global agricultural research system 

Ten years ago Professor Vernon Ruttan of the University of Minnesota called attention to the 
fad that we were moving toward a global agricultural research system. In his opening 
remarks was the following statement:" ...[in the future] expansion of agricultural output will 
have to be obtained almost entirely from more intensive cultivation in the areas already beiig 
used for agricultural production. Increases in food and fiber production will depend in large 
measure on continuous advances in agricultural technology. It is imperative that over the next 
s e v d  decades we complete the establishment of agricultural research capacity for each 
commodity of economic importance in each agroclimatic region of the ~ o r l d . ' ~  Those were 
true and powerful words then, and they still are today. 

Before World War II, there was little cooperation between countries in agricultural r e s e a ~ ~ h  
or technology generation; therefore, most countries had to go it alone in developing necessary 
technologies. That is no longer true. Today, we have in place some major elements of what 
can be described as a global agricultural resxmh system, within which any country can link 
its research efforts, to help solve important problems.") 

The global system is made up of three major players: national agricultural research systems of 
developing countries like Egypt, international agricultural research centers, and advanced 
research institutions in more developed countries. These players interact in a variety of ways, 
including b i d  and multilateral agreements, contracts, and research networks. The system 
is founded on scientific and research needs. No one has passed legislation calling for its 
formulation, no one has appropriated funds to enswe its establishment. With its growth and 
development, it has become the world's largest collaborative scientific enterprise. Almost 
every country is involved in some way and has invested some of its own resources, mostly at 
home, to participate. Many developing countries worry that science and technology advances 
will continue to pass them by. The global agricultural research system provides a means for 
developing countries to participate in solution of important problems. Egypt, through NARP, 
is beginning to be a significant participant in this global system. 
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The global system, being informal, depends largely upon goodwill and the meshing of per- 
ceived needs of numerous research organizations. Self interest is a strong motivator, and in 
the work of the global systems there is something of value for almost any country. 

Egypt has had linkages with parts of the global system for some time. These linkages need to 
be expanded and strengthened in the future, especially through collabrative research. 

Past linkages have been with CIMMYT in both maize and wheat improvement, IRRI in rice 
improvement, ICRISAT and INTSORMIL (the Sorghum-Millet CRSP), ICARDA through the 
Nile Valley Project in faba bean, and now the Nile Valley Regional Program for wheat, 
barley, and cool-season food legumes; the International Plant Genetic Resources Institute 
(formerly IBPGR), and with many American universities and institutions, including USDA. 
Of course, ICARDA, as the regional research center of the CGIAR in the West Asia and 
Noah f i c a  regions, has long had ties to Egypt and today maintains an office in Cairo near 
the Agriculture Research Center h m  which the Nile Valley Regional Program is 
administered and where staff h m  IRRI and IPGRI maintain their  office^.^ 

Linkages with the international agriculture research centers have allowed Egypt to have ready 
access to global germ plasm collections of important crops. The benefits to the country are in- 
aeastd productivity and greater stability of production. New ideas, concepts, materials, 
training, and other benefits accrue h m  the peer relationships developed between Egypt and 
its IARC partners. 

Linkages with U.S. universities and institutions and with institutions in other countries are ef- 
f d v e  and are csscntial. The Central Laboratory for Aquaculture collaborates with the Pond 
Dynamics/Aqulture CRSP, and we were told the Bean and Cowpea CRSP also col- 
laborates in research with Egypt. 

In the futue, Egypt must find ways and means to continue working relationship and linkages 
with elements of the global agricultural research system. Cut off from the larger scientific 
community, with little chance to share ideas, problems, or solutions, and lacking o p p o d t i e s  
to collaborate in research on major problems, scientists will not be fully effective, nor will 
they be satisfied. The global system allows any scientist, any institution, any country the 
chance to participate actively in the search for solutions to common pressing problems and to 
share the benefits of them. 

NARP and its successor project can be very helpful in enabling Egypt to expand linkages 
with the global agricultural research system. 

6.5. Areas of emphasis for future USAID-supported efforts 

We mmmend  that the following areas be emphasized in futuxe USAID-supported efforts. 
(These are not in any priority order.) 
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6.5.1. Expand research collaboration both internationally and domestically 

The need for international collaboration with IARCs and institutions in the United States 
should be a major goal of the Egyptian agricultural research community as indicated in 6.4. 
This has been one of the important features of NARP that should be continued and expanded. 
Research grants to universities in Egypt through NARP have not only encouraged collabora- 
tion, but have also helped these other institutions to focus their effort on major national prob- 
lems and needs. Such efforts, therefore, have contributed to a much more coordinated ap- 
proach to addressing important problems of the nation. Such grants need to be continued and, 
if possible, expanded. 

6.53. Research on new lands 

There is great need for more research on New Lands. The Government of Egypt is spending 
large sums of money in land reclamation efforts. Thexe is need to make these new lands as 
productive as possible in order that greater returns might be realized from the large invest- 
ments made in reclaiming these areas. There is very limited technology available for use in 
expanding agriculture onto these desert areas. Much of the technology developed for the 
Valley and Delta is not suitable for the New Lands. The New Lands Study made possible 
through NARP identifies many research needs for the New Lands (Annex 53.7.1). 

6.53. Need to focus research activities on maintaining a sustainable agriculture 

Essentially all agricultural research should be planned, conducted and evaluated with a 
susmimble perspective, and future USAID support should encourage such an objective. 

The Technical Advisory Committee of the CGIAR provides an excellent definition of 
sustainability as "the successful management of'xesources for agriculture to satisfy changing 
human nee& while maintaining or enhancing the natural resource base and avoiding 
environmental degradation." To satisfy "changing human needs" for agricultural products 
means that to be sustainable in Egypt, agriculture must satisfy expanding human needs. 

In some circles, however, (especially in the United States) some groups attempt to equate 
sustainable agriculture with "low-input" agriculture, organic fanning and other "alternative" 
forms of agriculture (altemative to "conventional" agriculture), which generally ignore the 
general need for increasing output. We do not agree with such characterizations. 

Sustainability must, of course, be concerned with environmental or natural resource degrada- 
tion issues. However, sustainability cannot be equated with low inputs. Actually, high inputs 
may be needed under many circumstances to "meet changing (growing) needs of people" for 
food and other agricultural products. If inputs are causing damage to the environment, re- 
search must help find ways of reducing or eliminating such damage while resolving the 
problems that such inputs were intended to address. 
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65.4. Breeding to reduce the need for pesticides 

In keeping with the goals for sustainability (above), plant breeders should make every effort 
to bread crops with xesistance/tolerance to plant pests. The development of such crops not 
only reduces the potential damage to human health and the environment from pesticides but 
can also reduce farmer costs. For the same.reasons the development of biological control 
measures for pests should be encouraged. The further use of integrated .pest management ap- 
proaches should also be fully explored through research 

65.5. Development of cultivars more tolerant to environmental stresses 

This should include tolerance to high salt content of soils and water, cooler temperatures, 
inadequate water, etc. Such research will be increasingly important as there is need to use 
irrigation water mixed with drainage water having higher salt content. There is need to 
explore ways to conserve water as supplies become more limited. Conceivably, cultivars can 
be developed that will give desired production with lower water requirements. The 
development of horticultural plants more tolerant to lower winter temperature in the northern 
part of the country, would also be useful. 

6.5.6. Research aimed at producing more per unit of land and water 

Work toward increasing thc productivity of all crops per unit of both land and water will be 
vital in the future. Much research is already oriented toward producing more products per unit 
of land. This must be mntinued and even intensified. Given the likelihood of more limited 
water supplies in the future, incteasing the productivity per unit of water must also be 
stressed. In a 1993 paper presented to an FA0 meeting in Rome, Professor Dr. Adel El- 
Beltagy, dkctor general of NARP, discussed strategies to use water for agriculture mo= 
efficiently and better maintain its quality!') The need for such efforts is clearly evident among 
Government of Egypt leaders. 

It should be recognized that research to increase productivity per unit of land will give paral- 
lel improvements in productivity per unit of water, as well. 6-1 shows the return from 
21 crops per cubic meter of water in the period 1980-90. This curve obviously parallels the 
yield curves shown in 84.0 of this report. This should not be surprising in view of the fact 
that it may take little more total water to produce high yields than low yields. Thus, high- 
producing crops are very efficient users of water. 

6.57. Public policy and data analysis 

Dr. Ahmed Goueli, Governor of Ismailia, has done a superb job in characterizing the periods 
of change in Egypt's agricultural poli~ies!'~) The period Dr. Goueli refers to as Economic Re- 
form (198692) has provided a favorable base from which to encourage privatization of agri- 
cultwe. Policies are being put in place and institutional changes are being made that will 
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RW'e 6-10 Returns from 21 mps per cubic meter of water (1980-90, water from 
the Aswan High Dam). 

Source: USAlOlAGWACE 
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encourage private ownership of not only the means of production, but also the processing and 
marketing of intermediate and end products. The agricultural sector appears positioned to sig- 
nificantly in- development of the private sector. 

It should be recognized, however, that with the privatization of the agricultural sector will be 
the need to continue policy work and economic analyses to deal with conditions that will 
likely result from such privatization. Such policy work is dependent of good statistical infor- 
mation. These two complementary functions, which were to be covered in the policy com- 
ponent of NARP, still need to be significantly strengthened in future USAID-supported work. 

6.5.8. Market research and development 

Our assessment team believes there is a great need for both research and development effort 
to improve and expand both domestic and international market capabilities-as discussed in 
55.9. While research is needed to plan and carry out such marketing efforts, there is need to 
go far beyond research to help develop appropriate infrastruchue to support such enhanced 
marketing capabilities. This could include assistance in developing grades and standards re- 
lated to quality, the development and installation of facilities to handle delicate horticultural 
crops, the installation of cold storage facilities for storage and shipping for expoxt, the devel- 
opment of storage facilities, especially for cereals, possible formation of commodity associa- 
tions or cooperatives to help develop and coordinate such activities, etc. 

Currently, inadequate marketing systems severely limit the benefits that faxmers should be 
realizing from improved production. The two efforts, production and marketing, should go 
hand in hand. 

625.9. Improved infrastructure 

The improved infrastruchm in the Agriculture Research Center made possible through NARP 
has had a major positive impact on the effectiveness and future capacity of NAFW to cany on 
effective research related activities. There is much more to be done however. Many vital 
buildings (research and extension) and laboratories are still in dire need of renovation and 
modem scientific equipment. There is also need for more improvement in land used for re- 
search throughout the Agriculture Research Center system. Significant sums could be al- 
located to this. 

6.5.10. . Build on the experience of the technology transfer component and continue 
the improvement of extension 

One member of the assessment team (Dr. York) was involved in several other USAID-spon- 
s o d  missions the in early 1980s which, in part, led to the creation of NARP. From irnprs- 
sions then and now, he suggests that there has been great progress in improving the agricul- 
tural restarch effoxt, but considerably less progress with extension. Dr. York suggests that the 
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most significant improvement in extension since the early 1980s has been through the tech- 
nology transfer component of NARP. The entire assessment team, most of whom has had ex- 
tensive experience in extension-not only in the United States but all over the world has been 
very impressed with what this component has achieved. Such efforts obviously need to be 
continued and expanded until there is a strong extension program nationwide. 

One complicating factor is that there is now a bifurcation of extension within the Ministry of 
Agriculture+with a deputy director of the Agriculture Research Center for extension plus an 
un-tary for extension in the Ministry of Agriculture. There are also extension programs 
and specialists undex the commodity undersecretaries in the Ministry of Agriculture-as well 
as specialists and programs under the deputy d i i t o r  in the Agriculture Research Center. A 
legitimate question is "who is administratively in the charge of the national extension 
program?" 

The assessment team suggests there is a need for a brief follow-up to this Mission to have 
someone h m  the United States examine the issue of the administrative organization of exten- 
sion within the Ministry of Agriculture-Agriculture Research Center-indeed on down to the 
governorate, district, and village levels. Such an examination would also have the objective of 
developing recommendations concerning how the technology transfer component of NARP 
could be effectively expanded and incorporated into the total extension effort nationally. 

In that regard, one thing is now evident--that there is the need to make the same sort of im- 
provements in extension in both New Land areas and in middle and upper Egypt (from Assiut 
south) as NARP has made possible in a number of governorates, primarily in the Delta. 

As an indication of such need, some 10 percent of the people live in the a m  south of Assiut, 
but only 1 percent of the Agriculture Research Center staff and 1 percent of the agricultural 
faculties and staff live there. 

65.11. Cotton ginning capabilities for breeding work 

Original NARP plans called for new ginning facilities to serve the needs of the cotton 
breeding programs at the two &ean:h centers doing such work. Anticipating such new 
facilities, the old facilities were torn down at Sids and the other center at Sakha is still 
attempting to operate with equipment that dates back to the close of the 19th century. 

There were apparently a lot of difficulties associated with this effort, including the fact that 
the estimated costs of the new facilities were greatly expanded. At any rate, USAID 
eventually canceled the effort. However, the need for such facilities is still readily apparent. 

The assessment team, therefore, recommends that the issue be reexamined-looking, 
especially, at the issue of what the cost of such facilities to serve the needs of the research 
program would be, and determine the f-ibility of still constructing these facilities. (Appar- 
ently, the original plans called for features that went considerably beyond what was needed to 
meet research needs.) There is an obvious need here to serve the breeding program. Fuaher 
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consideration of this need and how it can be me€ is warranted and recommended. 

6.5.12. Need for greater emphasis on research dealing with food animals 

Various indicators suggest that progress in improving the production and quality of food 
animals is not nearly so impressive as with crops. Although time limitation did not allow us 
to examine specific m h  in this awa, the apparent performance of the animal sector would 
suggest there is si@cant potential for improvement through a more concerted research 
effort. This need should be addressed through fuhm research support. 

6.5.13. Need for greater concentration on improvement of vegetable oil production 

Egypt should have the abiiity to make significant progress in the production of vegetable oil. 
The importation of such oil has been rapidly expanding since the early 1960s (figure 5-14) 
despite the fact that Egypt should be able to produce such oil crops competitively with other 
area. We believe that support to strengthen in this area would be highly warranted. 

6.5.14. Continued support in genetic engineering and other areas of modern 
biotechnology research 

The assessment team was very impressed with the new Agriculture Genetic Engineering Insti- 
tute in ARC, which was made possible through New Initiatives funding. We concur with the 
general orientation of the program, which is not to do basic work in genetic engineering but 
mhx to take advances made elsewhere and apply them to Egyptian problems and needs. The 
laboratories and the research leaders, including the Institute Director, appear to be "world 
class." Indeed this program should allow Egypt to be on the cutting edge of research in this 
area. 

Moreover, many of the research grants to universities dixecttd to supporting the practical 
application of other modem technologies in biotechnology. 

Egypt is in an early stage of building capacity for work in this area. There is need to support 
such work until greater strength can be developed. 

6.5.15. The "expert systems" program to be used by both extension and the private 
sector in technology transfer 

A very impressive and innovative approach to effective transfer of technology is being devel- 
oped through the "Expert System" program funded under the Research Component through 
the Collaborative Research Grants hgram. This program with computers can be used by 
nonspecialized extension workers and private sector companies at the local level in helping to 
diagnose farmer problems and provide appropriate mommendations for dealing with them. 
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It takes considerable effort to develop one of these programs for each crop and food animal. 
Thus far only two or three have been developed. Many more are needed. A well developed 
program in this area could be' of gnxt assistance in enhancing the capabilities of extension 
workers and personnel in the private sector working with fanners. 

A continuation and expansion of this effort is recommended. In a new project, this function 
might, logically, be placed under technology transferlextension. 

6.5.16. Human resource development 

The NARP training program appears to have been very successful, and it would appear that 
support of this represents resources well spent. Having well-trained personnel is vital to 
further capacity building in the national research system. We believe, therefore, that the .task 
in this area is not complete. 

Consideration might be given, however, to the nature of future support for training. For ex- 
ampk, Egypt products large numbers of PhD. graduates. Some consideration should be given 
to the question of whether there might be more effective use of some of the training mums 
to send three or four PhD. degree holders for one year of postdoctoral work rather than one 
master's-level student for a PELD. program. 

One m a  that continues to need attention is management braining. Such efforts are vital to the 
futuxe effoctivcness of Egypt's research program. We believe, therefore, that future efforts 
should continue to emphasize such training. 

6.5.17. On-farm water management 

The need to improve the efficiency and effectiveness of water for agriculture demands that 
there be mefully structured and well coordhted program of on-farm water management re- 
seatch Both the ARC and the Water Research Institute (WRC) in the Ministry of Public 
Wodcs and Water Resources are currently doing such work. There may well be need for more 
assistance for such research; however, before that is done, it would appear highly desirable 
for the on-farm water management work in the WRC be moved to the ARC to function 
along with researchers responsible for other phases of on-farm research. Unless there 
are strong reasons to the contrary, we recommend that this be done. 

6.5.18. Research to address long-term strategic issues 

It is not too early for Egypt to begin to address long term strategic issues that are somewhat 
unique to this country-such as Egypt's limited arable land base and the growing recognition 
that water could be just as important limiting factor in agricultural production as land. 
For example, sugar and rice are extensive water consumers. Should these two crops be re- 
placed with crops less demanding for water? Partial answers are already being provided to 
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this question. Sugar beets may be able to replace sugar cane. Most of the rice is being grown 
down stream toward the Sea in areas where the salt content is h i g h e r 4  condition that rice 
may be able to tolerate better than many other crops. The need to replace rice, however, is 
still not clear. 

Another issue is a question relating to wheat and maize. Wheat, a winter crop, apparently 
takes about half as much water as maize, a summer crop yet the two crops produce about the 
same amount of product. If water became a major limiting factor in the future, less emphasis 
migbt need to be placed on land intensification, involving high water demanded crops, with 
more emphasis on crops that could produce more per unit of required water. 

These are the types of long-term strategic issues that should begin to be studied now, drawing 
upon the knowledge and expertise from the U. S. and elsewhere. 

6.5.19. Summary of needs for continuing support for research 

The foregoing section suggests many areas that need further attention and would merit further 
financial support from USAID. It is not an all-inclusive list, however. Further study could 
undoubtedly identify other priority areas for such support. 

The assessment team f d y  believes that while great progress has been made over the past 15 
years or so through USAID assistance, there is continuing need to develop strong and sustain- 
able capacity to provide fuaher support for agricultural mearch and related efforts. This is 
especially true until there can be developed means for assuring adequate financial support 
from local soumx-Govtrnment of Egypt and othexwise. 

6.6. Future funding for research-related activities 

Our scope of work did not call for this but we would like to suggest some ideas for an 
enhanced level funding to support research-related activities. 

At some point USAID support will likely be greatly reduced or cease. Hopefully that will 
not occur until a much strengthened research capacity is developed and until there is 
better assurance that there is adequate support to maintain the capacity of such en- 
hanced programs. 

The national research effort in agriculture will likely be primarily dependent on future 
Government of Egypt funding. We firmly believe that agricultural research and related 
efforts should receive higher GOE priority in such funding. However, given past ex- 
perience, there is little assurance that this will be adequate to maintain a vigorous re- 
search program, Therefore, we suggest two possible approaches through which funds 
could be generated to complement Government of Egypt funding, 
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6.6.1. Check-off program with agricultural inputs and farm commodities 

We recommend that consideration be given to the development of programs to generate re- 
search funds through farmer assessments/contributions. For example, a possible approach 
could be one in which each ton of fertilizer or feed purchased and/or each ton of product a 
fanner sells is assessed a very small percentage of the value, with the funds so generated 
being put into a special fund--to be used only for supporting research-related uctivities. The 
amount of the assessment would likely be no m r  than one-tenth of one percent (0.1 per- 
cent) per ton-although d i i m n t  rates could be established for different items: 

This technique has been used extensively in the United States. For example, some 40 years 
ago in North Carolina, North Carolina State University, the organization primarily responsible 
for agricultural research in that state, instituted what was called the "Nickels-for-Know How" 
program in which farmers agreed to be assessed a nickel (five cents) per ton for all feed and 
fertilizer purchased-with the funds raised going into the University Foundation for agri- 
cultural rewitch. There have been similar efforts in many states involving small assessments 
on farm products sold. 

A "Piasten-for-Pounds" program or something similar in Egypt could be effectivewith 
farmers realizing that they are investing very modestly in programs that will pay them great 
dividends in terms of enhanced incomes, resulting from research 

6.6.2. A possible use of current US. funding for future support 

In addition to direct funding for current programs, we recommend that while the United 
States is committing large amounts of money to Egypt, consideration be given to using some 
of these funds to establish an endowment, the proceeds from which could be used to provide 
continuing support for research-related activities. 

Funds could be either in the form of U.S. dollars from Economic Support funding com- 
mitments or from local c m n c y  generated through PL480, PL416 or other U.S. programs. 
Funds from these sources could be put into a "special", nongovernmental foundation annually 
for several years through which an endowment could build up sufficiently to help assure that 
the progress made h u g h  current U.S. assistance could be sustained. The Foundation into 
which such funds would be placed could be governed by a joint Egyptian-U.S. board, if 
desirable. 

A somewhat similar approach has been taken place in several other countries, using U.S. 
generated resources. In Costa Rica, for example, many millions of dollars worth of local cur- 
rency generated through Economic Support funding, plus some direct dollar funding, was 
used for two programs: (1) to build Earth University in that country, and (2) to establish an 
endowment fund to provide a perpetual source of funds for CATJE, a regional institution 
located in Costa Rica. A member of the evaluation team serves on the board of the founda- 
tion, which governs the foundation. We believe a similar approach in Egypt should be feas- 
ible and effective. 
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6.63. The use of US. funds committed to Egypt 

The U.S. gov-t provides at some $815 million annually to GOE in Economic Support 
funding as the mult of a program tfiat grew out of the Camp David Accord in the late 1970s. 
Infactitwasprimarilythesefundsthatw~usedtosupporttheresearchprogramsdisc~ 
in this p r t .  The continuing question is "how can these funds be used most effectively?" 

A vay strong case can be developed for putting significant amounts of these funds into the 
agricultural sector. Agricultun continuts to be one of the t h e  most important segments of 
the economy. Some one-half of the Egyptian pcople are engagad in farming or agricultarally 
related busiimdustry. Moreover, the agriculm sectos: has alnady enacted more reforms 
and has moved further toward printhatiion than any OW sector and is thcrefo~~ btbter posi- 
tioned to use U.S. assistance more productively than any other sector. 

We believe that high priority should be givcn by the United States to supp* the agri- 
cultural scctor. We further believe that, at this juncture, support for functions and needs we 
have addressed hemin should d v e  highest priority in term of future U.S. suppoa 
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2. Agricultural research and extension in Egypt' 

A significant level of research into food and agricultural production is being conducted 
throughout the country and financed from many resources. Much of this work appears to be 
part of a carefully planned and well-coordinated effort reflecting national goals and needs. In 
order to achieve high production yields from every unit of land and high production returns 
from every unit of water (m3), eighteen research programs were executed by the Agricultural 
Research Center (ARC) in its five-year plan (1993-1997). 

Of the 18 programs, 10 are commodity oriented and 8 are discipline oriented. The 18 pro- 
grams are dedicated to fiber crops (flax, kenaf, and sisal); cereal crops; oil crops; food-bean 
crops; forage crops; onion; sugar crops; horticultural crops; vegetables (including medicinal 
plants); ornamental and forest trees; animal production and animal health; soil and water; 
agricultural mechanization; pest management; food technology; agricultural economics; statis- 
tical designs and analysis; extension and rural development; genetic engineering; and 
aquaculture. 

Similarly, a variety of extension efforts are aimed at getting farmers to use improved tech- 
nology, but many of these efforts appear to be uncoordinated and independent of the formal 
government extension service. Through the technology transfer of National Agricultural 
Research Project (NARP), however, the administrative responsibility for extension programs 
within the governorates has been further strengthened. 

Not all agricultural research and extension activities are centered in the Ministry of 
Agriculture (or bodies relating to the ministry). Although Ministry of Agriculture-related 
activities constitute a substantial part of the total agricultural research and extension effort, 
other organizations and institutions, both within and outside the Government of Egypt (GOE) 
are also involved and are considered a vital part of the national research and extension effort 
in agriculture. 

This collaboration has been brought about through research as well as technology transfer 
grants. These efforts are still in their infancy, and there is much to be done. For these 
attempts to be fruitful, consideration of the 18 national research programs of the ARC (five- 
year plan, 1992-1997), the Regional Research Extension Stations, the Regional Research 
Extension Centers, and the Regional Research Extension Councils are good steps taken by 
NARP toward this end. These structures need to be institutionalized and strengthened 
effectively to extend the linkages between research, extension entities, and farmers. 

' Annex material was prepared by members of the Egyptian counterpart team of the 
NARP expatriate assessment team. 
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The recently reorganized Agricultural Research Center, which is under the administrative 
responsibility of the minister of agriculture, has the primary responsibility for agricultural 
research, extension, training, animal health, fisheries, and land reclamation within the Govern- 
ment of Egypt. Other ministries, such as the Ministry of Public Works and Water Resources, 
because of their concerns with agriculture, have important research responsibilities as well. 

Furthermore, other Egyptian institutions, such as the National Research Center, the Academy 
of Scientific Research and Technology, and universities, are also involved in research and, to 
a certain extent, extension. In addition, organizations such as the international agricultural 
research centers (CIMMYT, ICARDA, IRRI) are conducting research in the country either 
independently or in cooperation with government agencies. Following is a description of some 
of these organizations and activities. 

2.1 Agricultural Research Center (ARC) 

General organization 

The ARC was initially established as a semi-autonomous organization with the minister of 
agriculture as chairman of the board. Although technically outside the Ministry of Agriculture, 
the ARC is generally considered to be a part of the Ministry of Agriculture since it was 
administratively responsible to the minister of agriculture. 

The ARC has undergone extensive reorganization resulting directly from Presidential Decree 
No. 19 (January 19, 1983). This Decree established the ARC as a research and extension 
institution and gave it broad, general authority for agricultural research and extension 
activities in the country. An earlier Presidential Decree (Number 483 of 1982) gave the ARC 
responsibility for the production farms, formerly referred to as "state farms" under the 
General Authority for Agricultural Production. However, since 1989 the production farms 
have been under the authority of the Production and Development sector of the Ministry of 
Agriculture. 

The current Board of Directors of ARC consists of the minister of agriculture (chairman), the 
director of ARC, who is responsible for the day-to-day operations, two deputy directors (for 
research and extension), the directors of the research institutes, a representative of the 
Academy of Scientific Research and Technology, a representative of Ministry of Public 
Works and Water Resources, and five consultants versed in agriculture selected by the 
minister of agriculture. 

At present there are 16 research institutes located in Cairo under a deputy director for 
research. There are 38 cornrnodity-oriented research stations located throughout Egypt. Six- 
teen of these stations are designated agricultural research stations, each of which includes 
staff from one or more sections of the field crops, cotton, sugar crops institutes, and others. 
There are 10 horticultural and 12 animal research stations. Staff from the discipline-oriented 
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ARC institutes and from institutes with commodity orientations are located at the research 
stations. 

Academy of Scientific Research and Technology 

The Academy of Scientific Research and Technology (ASRT) cites the following activities in 
its efforts to strengthen programs relating to science and technology throughout the country: 

support research directed toward solving problems of national interest; 
encourage application of modem technology; 
formulate policies that strengthen linkages between science and technology 
organizations; 
define priorities for research in scientific and technological aspects of major 
development areas; 
encourage basic research and support research schools; 
participate with universities in manpower development for training of 
researchers in specific areas; 
organize state awards in branches of science; 
support scientific societies; 
develop international relations in science and technology. 

A broad-based, Council gives overall guidance to ASRT activities. The Council is made up of 
the president of ASRT, university rectors, representatives from 15 ministries, the directors of 
the three largest research institutes, one representative of the Union of Scientific Societies, 
two vice presidents of ASRT, and 10 "at large" members selected by the president of ASRT. 

There are nine somewhat autonomous research organizations included under the ASRT 
"umbrella." These are Theodor Bilharz Research Institute, Central Metallurgic Research and 
Development Institute, Institute of Oceanography and Fisheries, Institute of Astronomy and 
Geophysics, Egyptian Petroleum Research Institute, Technology Transfer Organization, 
Ophthalmology Research Institute, Electronics Research Institute, National Institute of 
Standards, and Remote Sensing Center. 

Many of the ASRT's activities and programs are formulated and carried out by 11 specialized 
councils: 

Food and Agriculture Transport and Communication 
Industry Construction and Housing 
Petroleum Energy and Mining Res. New Settlements 
Health and Medicine Management and Economics 
Environment Social Science and Demography 
Basic Sciences 
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The Council on Food and Agriculture is a prestigious group including several former 
ministers of agriculture, the director of the Agricultural Research Center, and others 
representing a broad range of agricultural activities. 

ASRT developed a five-year plan to guide its activities and serve as a basis for securing 
financial support. Each specialized council, such as the one on food and agriculture, has 
developed goals and objectives for the five-year plan and is inviting proposals from 
organizations such as universities, government ministries, and in-house research institutes to 
address specific areas of research intended to meet these goals. 

The Food and Agricultural Council has developed the following statement regarding its 
proposed activities and priorities for the ASRT Five-Year Plan. 3 

The Research Plan includes programs and studies in these fields: 

Plant Production 
Plant Protection 
Agricultural Natural Resources 
Fish and Animal Production 
Food and Feed Industries 
Agricultural Economics and Society Development 

The five-year research plan aims at the following: 

To maximize the use of land and water resources and climatic conditions. 
To increase important field and fruit production. 
Implementing the scientific approach in agricultural production. 
Expanding mechanization. 
Intensifying the vertical increase in production, and expanding the use of 
hybrid, high-yield, and fast-growing seeds. 
National efforts to concentrate on applying specific results in the domain of 
producing strategic agricultural products. 
Designing the means to counteract plant diseases, keeping in mind the 
integration between plant production and plant protection. 
To study water requirements for different crops in the New Valley areas and 
the other reclaimed areas and to compare different inigation systems. 
To benefit from results of terminated projects. 
To put more interest in the application of the results at all levels, including 
those of the farmer. 
To raise the rate of local animal production and to pay more attention to fish 
farms and nonconventional sources of food (to participate in solving the 
national food shortage). 
To raise the level of nutrition and to make sure that the produced food (both 
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local and imported) reaches the consumer in good condition with high nutritive 
value. 
To improve the rural food industrialization to prevent emigration to cities and 
to help increase the farmers' income 'through introduction of some farm 
industries and environmental industries to the village. 
To improve the quality of Egyptian bread by raising its storage and dietary 
qualities. 
To check the best period of storage of frozen protein foods imported for human 
use. 
To integrate rural development. 
Agricultural labor. 

The ASRT has supported research and extension aimed at improving the production of rice 
and maize. In some cases the recommendations are different from those being advanced by 
the Ministry of Agriculture. The Food and Agriculture Council's five-year plan embraced a 
very broad scope of work and obviously included areas of work covered by the ARC and the 
research programs of the Ministry of Public Works and Water Resources. Yet the ASRT 
officials insist there is no overlapping and duplication because high officials of the other 
ministries, universities, etc. take an active part in planning ASRT programs and have endorsed 
whatever the ASRT undertakes to do. 

The Council on Food and Agriculture has no "in-house" research capability and must achieve 
its objectives through financial support provided to other organizations. 

2.1.1 Reseanrh instihrtes and central laboratories 

Some of the research institutes at Cairo have been in existence for many years. For example, 
the Cotton Research Institute was created in 1900. As Cairo has grown, increasing amounts of 
land once available for institute use have been taken, leaving only about 70 feddans for 
research purposes at Giza. Land available will continue to diminish, making the outlying 
research stations increasingly important. Even so, the research institutes at Cairo will continue 
to be important to the research effort because of their extensive facilities, large staffs, and 
proximity to major universities and other important government agencies. 

Agricultural research is represented in the Ministry of Agriculture and Land Reclamation by 
the Agricultural Research Center (ARC) and the Desert Research Center. In 1971 Presidential 
Decree No. 2425 was issued to establish the general authority for the ARC. In 1983 
Presidential Decree No. 19 was issued, moving the extension functions to ARC from within 
the Ministry of Agriculture and specifying three major divisions: research, extension, and 
production farms. ARC has the following research and central laboratories: 
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Soil and Water 
Cotton 
Field Crops 
Horticulture 
Plant Protection 
Plant Pathology 
Animal Production 
Animal Health 
Agricultural Economics 
Agricultural Engineering 
Sugar Crops 

Animal Reproduction 
Veterinary Serum and Vaccine 
Extension and Rural Development 
Genetic Engineering 
Food Technology 
Central Agricultural Pesticides Laboratory 
Central Laboratory for Aquaculture 
Central Laboratory for Statistical Design 
and Analysis 
Central Laboratory for Food and Feed 
Central Laboratory for Expert Systems 

Cotton Research Institute (CRI) 

The CRI is a large, wellestablished institute (125 Ph.D., 19 M.S., 15 B.S.). It is housed in 
buildings with ample space, but they are old and difficult to maintain. The research has been 
and continues to be heavily oriented to breeding, which has been highly successful. Most 
cotton varieties grown in Egypt have been developed by the CRI. Some of the breeders are 
located at Cairo (Giza), but others are located at the research stations; all field testing is done 
at the latter. 

The technology section conducts extensive tests on hybrids and new lines as part of the 
evaluation program. Tests include such things as fiber color, strength, and elongation, and 
various yarn characteristics. There is also a building with several small gins, most of which 
are old. 

The equipment for spinning processes and fiber and yarn testing has been partially 
modernized. These laboratories are nevertheless in need of updating, considering the age of 
the equipment and the superior equipment available on the market. Two greenhouses, three 
screen houses, and a limited amount of land are available. 

There are also sections dealing with fiber chemical modification and plant physiology. These 
laboratories are very deficient in equipment and are in need of refurbishing. 

The CRI is not supported by any large donor project at present. 

Field Crop Research Institute (FCRI) 

The FCRI staff (260 Ph.D., 86 M.S., 38 B.S.) conducts research on a wide range of highly 
important crops. There are eight crops-related sections: maize and sorghum, wheat and barley, 
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legumes, rice, oil crops, fiber crops, forage crops, and onions. Onions, which are usually 
considered a horticultural crop, are included in this institute because they are often grown 
with cotton. 

There are also sections of seed technology and plant physiology. Seed technology is involved 
with milling and testing of the various hybrids, breeding lines, and varieties for their milling 
and processing characteristics. Research is heavily oriented to breeding, as indicated by the 
fact that there are 12 maize breeders, in addition to breeders of other field crops. There are, 
however, other important lines of research. 

The FCRI received large amounts of assistance in the development of research facilities 
through two United States Agency for International Development (USAID)-supported projects. 
These were the Egyptian Major Cereals Improvement Project (EMCIP) and the Rice Project. 
The FCRI is embarked on a project funded by EEC called the Nile Valley Project. A 
preliminary study of the project's feasibility was completed in December 1993. The study 
covers ways and possibilities for improving wheat, barley, and legumes. It is anticipated that 
in the near future an agreement will be signed between the Ministry of Agriculture and EEC 
to initiate the work. It should be emphasized that this project will deal with areas not covered 
by NARP. There is also collaborative research funded by NARP for wheat and maize in 
collaborative work with CIMMYT and ICARDA. NARP is supporting a joint project between 
FCRI and IRRI on rice. 

EMCIP has developed excellent facilities at the FCRI at Giza and at research stations at 
Sakha (North Delta), Gammeza. (Middle Delta), Sids (Middle Egypt), and Shandaweel (Upper 
Egypt). A complex of buildings was constructed at each location. Only facilities for Giza are 
discussed here. EMCIP was a multidisciplinary team project with members not only from the 
FCRI but also from discipline-oriented institutes and universities as well. It also had a strong 
extension component. 

The EMCIP construction included the main building with entomology, pathology, and soils 
laboratories as well as others for breeding and agronomic work. There are laboratories for 
chemistry, cytology, physiology, and biochemistry and cell biology. Several laboratories have 
been refurbished with an excellent array of new instruments. Virtually all instruments for 
laboratories at all locations have been purchased and installed. The laboratories are furnished 
with excellent instruments and materials and have all needed utilities, such as cold and hot 
water, electricity, compressed air, and gas. In addition, there are an auditorium, publication 
mom, darkrooms, conference room, a library, mail room, cafeteria, and library. The library 
developed by EMCIP for the project purchased back issues of a number of journals for the 
ARC central library. There are other buildings for field equipment, storage, maintenance, and 
seed handling. 

EMCIP has a number of vehicles and has installed a radio-telephone system to connect Giza 
and the four research stations at which other EMCIP team members were located. 

Tropical Research and Development, Inc. 
A-1 3 



Egyptian staff members of the team received salary incentives from project funds. The team 
performed well, and without question, the project developed superb facilities for maize and 
sorghum, wheat and barley, forage, legumes, and seed technology. 

A new administration building was constructed at Giza with GOE funds for the rice section. 
All research staff are located, however, at the Sakha station where a complex of buildings, 
laboratories, vehicles, field equipment, and machinery repair facilities comparable to those 
constructed by EMCIP were developed for the rice section by the RP. All of the staff 
members in the rice section were members of a multidisciplinary team formed by the RP. 
This team had a fine extension component housed in the new buildings at Sakha. 

Other sections, such as onion, oilseeds, fiber crops, and plant physiology, do not have 
adequate laboratories, and building space is generally substandard. This is not to say all other 
facilities in the FCRI are nonfunctional. The existing laboratory for milling and related work 
is functioning even though equipment and instrumentation are old and outdated. 

On the other hand, laboratories for the plant physiology and oil crops sections are very 
inadequate, making it difficult to conduct meaningful research in them. Those for fiber crops 
and onion, while better, are still inadequate. 

Sugar Research Institute (SRZ) 

SRI was formed from the sugar section of the FCRI in 1981. About 55 of the professional 
staff (33 Ph.D., 16 M.S., 7 B.S.) are located at Giza and the remainder on research stations. 

Breeding and testing of exotic varieties of sugarcane is the largest part of the research 
program. The main activities of SRI are to breed and select new varieties of sugarcane, 
introduce sweet sorghum, expand sugar beet production, develop agronomic practices, and 
improve technology transfer and extension services. All breeding, with the exception of a 
small amount being conducted in greenhouses at Giza, is done at the Sabahia (Alexandria) 
Station, because this is the only location in Egypt where sugarcane flowers naturally. All 
agronomic work on sugarcane is conducted at stations in Upper Egypt (Kom Ombo and 
Mataana). There is also interesting work on sugar beets at Nuberia. 

The SRI constructed a new four-floor building at Giza on a total area of 2800 mZ. Lab and 
office areas occupied 1600 and 800 m2, respectively. The laboratories are now well equipped. 
A pilot mill for sample processing and an automatically controlled greenhouse (80 mZ) were 
established. SRI established a sugarcane research station at Shandaweel and introduced 
sugarcane cultivation and sugar industry to Sohag governorate. SRI has access to four 
experiment stations representing geographical zones. 
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Horticulhtral Research Institute (HRI) 

HRI has one of the largest staffs in ARC with over 3,000 people (216 Ph.D., 94 M.S., 38 
B.S.). Additionally it has responsibilities for a number of things that are peripheral to 
research, such as a large seed production unit and the maintenance of botanical gardens at 
Aswan and Orman. 

Most of the staff is located in the institute at Cairo. This is partly because Kanate, one of the 
largest horticultural research stations, is very near Cairo and is to a large extent a farm for 
HRI staff at Giza. 

The HRI encompasses a large array of crops with widely varying cultural and climatic 
requirements. Thus there are sections of minor fruits, citrus, grape, pomology, olives, tropical 
fruits, and data palm; plus work on mineral nutrition, fruit handling, packaging, and storage; 
the maintenance of botanical garden ornamentals, and forestry. 

HRI also includes a wide array of vegetable crop breeding including tomato and other 
self-pollinated crops, cucurbit and other cross-pollinated crops, potatoes and other vegetatively 
propagated crops, vegetable handling, vegetable production under controlled conditions, plus 
medicinal and aromatic crops. There is also a vegetable seed production unit. 

The HRI is housed in 10 buildings at Giza and Dokki in Cairo. Most of the buildings at Giza 
are substandard but usable with refurbishing. 

The HRI contains its own maintenance shops; while functional, these are in a state of 
disrepair. Cold storage rooms have deteriorated to a point where they would need complete 
rebuilding to function. 

The HRI has an auditorium it once used for extension when it had an extension component. 

There is a canning plant, but it is used only for production and not research. It is not well 
maintained. Buildings at Dokki, which house vegetable and medicinal crops research, are 
newer and in better condition than those at Giza; they are nevertheless in need of renovation. 
There is a battery of walk-in growth chambers, but they have not functioned for years. The 
horticulture subproject of the University of California (Davis) Agricultural Development 
Systems (ADS) project was managed somewhat differently than EMCIP. ADS rented a large 
building from the University in Cairo that had been constructed by FA0 some years ago as a 
postharvest handling laboratory. 

This building, known as the Central Laboratory, was refurbished and laboratories fitted with a 
wide range of modem scientific equipment. There are well-equipped tissue culture, 
postharvest handling, biochemical, and analytical laboratories in the Central Laboratory that 
are available for use by team members. There is also a battery of cold storage units. A 
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relatively small amount of new instnunentation was added to existing laboratories of the HRI, 
but emphasis was placed on equipping the Central Laboratory. An excellent library of 
horticultural publications was developed. Several greenhouses were constructed that were 
assigned on a need basis rather than to specific groups. A certain amount of farm equipment 
and a number of vehicles for transport were also purchased. 

Like EMCIP, the ADS project developed multidisciplinary teams; however, ADS emphasized 
smaller teams called "activities." These were composed of U.S. and Egyptian co-leaders and 
Egyptian team members. There were, as examples, citrus, olive, mango, date, deciduous fruit, 
tomato, cucurbit, garlic, and medicinal and aromatic crop activities. The U.S. co-leaders 
visited Egypt only periodically during the year. Egyptian and U.S. counterparts often 
conducted research jointly and co-authored papers stemming from the results. 

The precise future of the multidisciplinary teams is not certain, other than that USAlD will 
continue to fund the project through the Ministry of Agriculture for another year. It is 
assumed the Central Laboratory and associated facilities will become a part of the HRI. 

If so, many of the current laboratories deficiencies would be overcome. However, there is a 
possibility the Central Laboratory building and instruments will become the property of Cairo 
University. Moreover, HRI has such a large and varied program that there is still need to 
refurbish some of the old laboratories and for additional instruments and greenhouses. 

Plant Pathology Research Institute (PPaRI) 

PPaRI has a large professional staff (164 Ph.D., 69 M.S., 28 B.S.) and a large number of 
support staff. The institute is divided into two main groups: (1) field crops and (2) 
horticulture and general research. The former contains five sections that cover the various 
field crops, cotton, and sugarcane. The latter division contains 12 sections, four of which 
cover broad groups of horticultural crops. Seven sections are discipline oriented: virus 
diseases, bacterial diseases and biological control, hematology, postharvest diseases, mycology 
and disease survey, fungicides, and seed pathology. PPaRI has a modest portion of its staff 
located at the research stations, but the main thrust of its work is at Giza, because much of 
the research requires good greenhouse and laboratory facilities rather than extensive areas of 
land. The staff is scattered through a number of buildings and would profit from being 
together. Recently, the PPaRI constructed a five-floor building to have rooms for personnel 
and equipment. Some of the existing laboratories were satisfactorily equipped with modem 
instruments through major collaborative researches funded by NARP: one for integrated pest 
management tomato, another for pathogens affecting wheat and barley, and another for 
pathogens infecting sorghum. 

PPaRI has a relatively large number of needed greenhouses. Staff of PPaRI are now 
conducting basic, discipline-oriented research, while retaining a heavy responsibility for 
commodity-oriented problems in cooperation with other appropriate institutes and research 
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stations. PPaRI needs new housing or, at least, considerable refurbishing of existing space and 
a major increase in funding for scientific instruments and supplies. 

Plant Protection Research Institute (PPrRI) 

PPrRI has a large staff (265 Ph.D, 135 M.S., 79 B.S.) and a support staff of over 300. The 
institute is concerned with insect control. It also includes bee culture and a unit north of Cairo 
for silkworm cultivation. 

A great portion of the staff is located at the institute at Cairo just as in the case with PPrRI 
and for the same reasons. The institute had members on the EMCIP team at Giza and at the 
research stations. The institute is divided into 20 sections. Some, such as the cotton leaf worm 
and cotton mites sections, relate to specific problems. Others, such as the field crops and 
vegetable crops insect research sections, are broader in scope. Still others, exemplified by the 
biological control and insect physiology research divisions, are discipline oriented. The weed 
control section that formerly belonged to PPrRI in the 1980s is now a section of the Field 
Crop Research Institute. 

The building of PPrRI is now being renovated out of the governmental budget. The institute 
has received large collaborative research support from NARP, one grant for integrated pest 
management in tomato and the other for integrated pest management in cotton. The budgets 
of the two projects apparently enhanced research activities in pest management and out-of- 
country training. Equipment and computers to serve modeling integrated pest management 
programs were purchased. 

SoiLr and Water Research Institute (S WRZ) 

This institute is large (304 Ph.D., 131 M. S., 61 B.S.) and extremely important because of the 
major problems related to soil, water, and plant relationships in the country. About 40 percent 
of staff is located at research stations. Virtually all research stations have a component of the 
SWRI. The institute has two main divisions: soil research and soil technology. There are a 
number of sections or problem areas under each division. There are eight sections: soil 
physics and chemistry, soil survey and classification, agricultural microbiology, soil fertility 
and plant nutrition, saline and alkaline soils, sandy and calcareous soils, water requirements, 
and development and conversation of cultivated soils. 

Much applied work is done, including nitrogen fixation, establishing optimum fertilizer rates, 
the impact of pesticides on soils, utilization of agricultural wastes, and land reclamation. The 
institute also analyzes over 12,000 soil samples per year, both for research and as a service. 

The institute's building space is adequate, and the quality of facilities and maintenance is 
much improved. The laboratories are now equipped with modem instruments that are 
functioning and used regularly. 
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SWRI has received NARP assistance in the form of training and collaborative research. The 
first collaborative research dealt with remote sensing for soil survey with Michigan university 
as a counterpart. The second tackled the topic of water conservation. The two projects made 
available to SWRI the modem equipment necessary for adequate soil survey (computers, 
scanners, etc.) as well as those for water conservation (weather station, weighing Iysimeter, 
infrared, data logger). Researchers were sent to the USA to get training on the above- 
mentioned topics. 

Animal Production Research Institute (APRI) 

The professional staff (128 Ph.D., 66 M.S., 13 B.S.) with a large support staff is largely 
located in Cairo. There are 10 research sections: dairy technology, chemistry, microbiology, 
animal and poultry nutrition, sheep, cattle, buffalo, rabbits, poultry, and poultry breeding. 

Cattle and buffalo programs emphasize improving milk production and dairy technology 
rather than the production of meat. There are feeding trials, some in cooperation with the 
forage crop section of the FCRI, trials on the use of amrnoniated straw for feed, artificial 
insemination, embryo transfer, and other related work. 

Much of the work of the APRI is related to herd improvement through the use of superior 
sires and balady cattle, sheep, and goats. Careful records are kept of milk production at Sakha 
and elsewhere to determine performance of exotic breeds, crosses of balady and exotic breeds, 
and of buffalo selections. Crosses of balady chickens, such as Fayoum, with exotic breeds are 
made to furnish small farmers with dual-purpose chickens that produce well under the 
rigorous condition of the small farm. There are neither animals nor poultry at Cairo so the 
staff conducts all of this work at research stations. 

Building space at Cairo is partially renovated and laboratories have been partially supplied 
with modem equipment. 

A satisfactory amount of donor assistance from USAIDNARP and other countries has played 
a major role in updating the performance of APRI. In the area of sheep and goats, there is a 
Finnish project to improve local sheep by means of improving twinning rate and milk 
production. For smallholders, there is a French project to improve milk goat production. The 
project is implemented in five governorates. 

With regard to cattle and buffalo improvement, a program for genetic improvement was 
initiated to serve smallholders in three governorates. Milk and meat production improved via 
artificial insemination with the objective of producing in the villages a threequarter exotic 
breed and onequarter local breed cross. NARP and CEMARP participated in funding. 

An international livestock management training center had been established by APRI in Sakha 
for training in the areas of artificial insemination, embryo transplantation, blood typing, in- 
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vitro fertilization, hormonal assay, and recording system. Beside training, the center is also 
offering frozen semen of buffalo and cattle to the private sector, as well as frozen embryos. 
Moreover, the center is providing extension services in five governorates. 
Researchers were sent to the USA and Canada for training on biotechnology techniques for 
animal production. 

Animal Reproduction Research Institute (ARRI) 

ARRI staff (31 Ph.D., 28 M.V.S., 28 B.S. or B.V.S.) are located at what is known as the 
Pyrarmd Research for Animal Reproduction at Cairo. This institute has recently been formed 
from a section in the APRI. All of the staff are located at Cairo, but the ARRI has strong 
linkages with staff members of the APRI at research stations and utilize animals and other 
facilities there. 

The institute has sections on interfertility field investigations, biology of reproduction, 
pathology of reproduction, artificial insemination, reproductive diseases, diseases of neonates, 
and mastitis-and a new section on auxiliary production units that will involve an extension 
unit. 

The institute has received considerable money from the Ministry of Agriculture for building 
renovation, instrumentation, and transport. The main building has been refurbished. 

The laboratories are not fully equipped, but modem instruments are being put in place and 
additional instruments have been ordered. Even so, additional equipment will be needed. 
There are several comprehensive plans for developing the institute. 

The institute is some distance from Cairo proper and transport is need daily to collect workers 
for the institute. Current vehicles are adequate; maintenance is a problem, and it is difficult to 
obtain drivers. 

There are well-kept pens for a limited number of cattle, buffalo, sheep, and goats. 

ARRI has expanded steadily over 10 years. Currently the institute facility is central at 
Al-Hararn with six departments. Fifteen of the research units are affiliated with the 
departments. To complete the research facilities, there is a unit for special services, one 
department for public and veterinary services, a unit for production of liquid nitrogen, three 
conference halls, a training center, a computer unit, and an up-to date library with scientific 
publications in the fields of animal reproduction. 

Personnel of the institute are actively involved in various aspects of research, individually or 
in cooperation with national andlor international institutions. Additionally ARRI provides 
training activities and contributes to the supervision of various aspects of animal 
reproductivity in Egypt. The institute conducts basic and applied research directed primarily 
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to the diagnosis, control, and improvement of fertility. The different departments and research 
units are engaged in research activities including studies in the field of biology of 
reproduction, reproductive disease, artificial insemination, udder diseases, calf diseases, 
pathology of reproduction, and field investigations. 

A n i d  Health Research Institute (AHRI) 

The AHRI staff (190 Ph.D., 223 M.S., 700 B.S.) are primarily concerned with diagnosis and 
research with mammals and poultry. Vaccination is particularly important because it is not 
considered feasible under Egyptian conditions to resort to widespread destruction of animals 
as a means of controlling diseases. Much off the veterinary staff is located in 20 provincial 
laboratories where over 200,000 animals are examined annually. 

There is a training program at Cairo in which members of the provincial laboratories receive 
one to two months of training annually. Several hundred university veterinary students also 
receive short periods of training each year. 

The AHRI received from NARP, under the New Initiatives Component, a large project aiming 
at controlling anaplasmosis and babieosis through biotechnology. The project led to the 
establishment of a new biotechnology lab and partial renovation of the animal facility. Nine 
trainees were sent to the USA to get the necessary training. A collaborative NARP project 
dealing with preparation and characterization of monoclonal antibodies against avian Rio virus 
was also administered by NARP. The two projects furnished labs with modern equipment and 
supplies. 

As for international cooperation, there is an ongoing trinational animal health research project 
dealing with neonatal calf death and another for diagnosis and eradication of brucella disease 
in animals. FAO, EEC, and the International Atomic Energy Agency are funding a project 
entitled "Pan African Rinder-pest Campaign." The work is done through serosurveillance of 
immunologic status of cattle plaque in animals after vaccination. Application of ELISA 
technique in diagnosis of poultry disease is another project supported by International Atomic 
Energy Agency. Money resources for such projects have increased the value and quality of 
research. 

Veterinary Serum and Vaccine Research Institute (VSVRI) 

The professional staff of VSVRI (76 Ph.D., 31 M.S., 9 B.S) are supported by 138 
veterinarians and 98 administrative staff. VSVRI plays an important role in animal health by 
providing breeders and farmers with vaccines against contagious and infectious diseases. 

The institute provides vaccines, specific antisera, and diagnostic reagents. Because of the good 
quality of vaccines produced, the institute has gained international recognition that enabled it 
to export vaccines to several Arabian, African, and Asian countries. 
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VSVRI has expanded steadily over the years. Currently it has 14 departments. The institute is 
actively involved in various aspects of research programs, either individually or in 
cooperation with national and international institutions and universities. 

VSVRI covers all the demands for prophylaxis or mass vaccinations of animals and humans 
of Egypt. 

VSVRI conducts mostly applied research, which serves the process of preparation of endemic 
and exotic veterinary biological products. 

The institute has three reference laboratories, namely, Rinder-Pest Research Lab, Foot and 
Mouth Disease Lab, and the African Borse Sickness Lab, which was established in 1990 by 
FA0 and is now considered one of the reference laboratories in Africa and the Middle East. 

Agricultural Economics Research Institute (AERI) 

The AERI staff (90 Ph.D., 47 M.S., 19 B.S.) is located on parts of two floors of the Ministry 
of Agriculture building in Cairo. The main objective of AERI is to conduct research in the 
fields of agricultural economics and statistics for the purpose of developing production and 
income within the framework of national agricultural policy. AERI's research activities cover 
a variety of domains. These are production economics, marketing, land and water resources 
economics, rural community development, finance, and economic analysis of commodities. 

The institute contains two main research sections, one for agricultural economics and the 
other for agricultural statistics. Within the two sections there are eleven research divisions. 
These are located in the head office of the institute. Fifteen additional regional research units 
are spread all over Egypt, as are some associated supporting departments. 

Due to the insufficient number of research staff and limited space, three research divisions 
and some related units are not functioning. Those are labor economics, regional studies, 
agricultural policy and project evaluation; public services, agricultural extension, building and 
maintenance; and planning and project evaluation departments. 

The institute has been involved in a number of national and international research projects. 
Through these projects the institute was able to train its staff, establish a database for research 
strategy development in the agricultural sector, and provide research divisions with computers 
and software facilities. AERI cooperates with world organizations for developing the Egyptian 
agricultural sector through the conduct of research projects. About 79 percent of these 
projects are funded by USAID. 

Research staff have been sent to attend training courses both within and outside Egypt 
through NARP. Training programs include English, computer, management, and academic 
courses and observational tours. 
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Agricultural Engineering Research Institute (AEnRI) 

The professional staff of AEnRI consists 8 of Ph.D., 49 M.S., and 25 B.S. This institute was 
authorized in 1977 but was only activated in 1983. At that time only two or three well-trained 
professional staff were located in crowded office space in the Foreign Relations Building in 
Cairo. A prefabricated administration building was erected for the AEnRI in front of the 
Foreign Relations Building. Other new buildings were also constructed, and more are under 
construction. 

The AEnRI was cooperating in the 1980s with the USAID-supported Agricultural 
Mechanization Project (AMP) in the areas of land improvement and developing farm 
machinery for Egyptian conditions. 

This project was terminated in 1986. Through NARP projects, the institute was able to 
develop farm machinery for harvesting and threshing cereal crops, especially wheat and rice. 
Developments in field testing of available equipment to cut, collect, and process crop residues 
was also achieved. Research extended further to testing tractors and agricultural implements. 
This has been accomplished through collaborative research with the University of Nebraska. 

Research personnel were sent for academic training in the USA (9 Ph.D., 4 M.S., 2 
postdoctoral; technical and hands-on training for engineers and technicians). 

Agricultural Extension and Rural Development Research Institute (AERDRI) 

The AERDRI occupies a floor in the FA0 building at Dokki. All of the scientific staff is 
located at Cairo (31 Ph.D., 44 M.S., 14 B.S.). The main activity of the institute is to develop 
extension programs, organize and train specialized extension agents, conduct extension 
research on activities of rural females, and conduct studies dealing with nual sociological 
issues and women. NARP shared in financing the five-year plan of the institute and in the 
procurement of demonstration equipment, which is now being purchased. 

The FA0 building is hosting the AERDRI staff temporarily. Other facilities are needed. 

Food Technology Research Institute (FTRI) 

Food Technology Research Institute 0 is a new research institute that was established in 
1993. It was formerly known as the Central Laboratory for Food Technology. The R R I  staff 
(98 Ph.D., 39 M.S, 17 B.S.) are found in eight sections, which conduct research on 
technologies of bread and dough, fish and meat, field crops, horticulture crops, special food 
and feeding, oil products from plants, milk, and food engineering and packaging. FTRI 
constructed two well-equipped central labs, one for the assessment of micronutrients, 
hormones, and vitamins; the other for bakery use. 
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Through NARP funding FTRI was able to establish a soybean processing center with the 
technical assistance of the International Soybean program at the University of Illinois. 
Moreover, an experimental kitchen as well as four wellquipped labs were installed. 

A collaborative research project between FTRI and UCLA School of Public Health helped to 
establish a data processing unit to study the food consumption pattern in five governorates 
with a sample size of 7000 families. 

Short visits to the USA were made available by the training component under NARP. 
Research technicians and engineers visited Griffin Georgia, UCLA, USDA, and Illinois to be 
trained on peanut utilization and sensory lab work, food consumption patterns, food basket 
composition, and soybean processing equipment. Eight persons from the private sector who 
were interested in soybean processing were sent to the International Soybean program in 
Illinois for three weeks. 

Agricultural Genetic Engineering Reseatch Institute (AGERI) 

The Agricultural Genetic Engineering Research Institute (AGERI) represents a vehicle within 
the agricultural arena for the transfer and application of this new technology. The original 
establishment of AGERI in 1989 was the result of a commitment of expertise in agricultural 
biotechnology. At the time of its genesis, AGERI was named the National Agricultural 
Genetic Engineering Laboratory (NAGEL). The rapid progress of its activities during the first 
three years encouraged the Ministry of Agriculture to authorize the foundation of AGERI. 

AGERI is located physically within the campus of ARC (EMCIP Building). AGERI has 
upgraded the existing laboratories of the EMCIP building and has used two floors to house 
the project, for a total net area of 116 m2 consisting of 14 modem, well-equipped laboratories, 
a biocomputing and computer networks unit, a central facility, a preparationlwashing facility, 
and a supplies repository. 

The recently completed controlled environment chambers (140 m2) are used to host the 
transgenic plant material for acclimatization. A fiberglass greenhouse (307 m2) has been 
recently added to AGERI property. A containment greenhouse (412 m2), ,complying with 
biosafety and Environmental Protection Agency regulations is under construction now. In this 
greenhouse, experiments dealing with the degree of gene expression in transgenic plants will 
take place. 

The Governing Board of AGERI includes a national coordinator (chairman of ARC Board), 
the institute director, a collective group of full-time scientists, and a Finance and 
Administrative Affairs Department. 

AGERI recruited a group of 17 senior scientists of high scientific accomplishments in the 
field of genetic engineering. Each is a vital link in the program's goals for crop improvement. 
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The senior scientists have university within Egypt as well as their scientific 
responsibilities within AGERI. They work at AGERI on a joint-appointment basis, which 
maximizes their interaction between the academic and research domains. Their high level of 
international training in conjunction with their enthusiasm to invest their talents in AGERI's 
biotechnology programs is an encouraging addition to Egypt's agricultural technology 
development. 

The functional laboratories of AGERI are these: molecular plant pathology, molecular 
manipulation and gene transfer, plant molecular biology, molecular genetics and genome 
mapping, micropropagation technology, plant cellular and molecular genetics, immunology 
and diagnostics, proteinlnucleic acid sequencing and synthesis, gene expression, and the 
biocomputing and computer networks unit. 

The main goals of AGERI is to improve Egyptian agriculture by using available genetic 
engineering capabilities. 

Numerous regional and national training courses organized by AGERI provided an 
opportunity for research from Africa and the Middle East to gain experience in the use of 
advanced technologies such as RFLP, PCR, ELISA, virus diagnostics, and molecular biology. 

Services provided by the biocomputing and computer networks unit include providing 
worldwide networking and communication capabilities, maintaining a software library 
consistent with the diverse needs of AGERI's computing, on-site repair and maintenance of 
Personal computers and laboratory instruments, and employing CD-ROM technology, which 
allows storage and fast retrieval of vast amounts of information. 

The ongoing projects in AGERI are grouped in the following categories: 

Developing genetically engineered resistance to potato viruses. 
Engineering of tomatoes to induce resistance to tomato Gernini-Viruses. 
Development of virus resistance cucurbit crops via genetic engineering approaches. 
Identification of whitefly biotypes and assessing their role in virus transmission. 
Production of transgenic Egyptian cotton plants expressing insecticidal toxin genes. 
Developments of potato germ plasm resistant to tuber moth and other secondary pests. 
Tomato regeneration and transformation for disease resistance. 
Development of maize resistance to stem borers through genetic engineering. 
Identification, cloning and transfer of stress genes in tomatoes. 
Genome mapping for development of improved rapeseed varieties using molecular 

markets. 
Developing PCR-based markers for improvement of important trait loci in DNA of 

tomatoes. 
Improvement of the nutritional quality of faba bean seed protein. 
Development of transgenic maize expressing resistance to fungal diseases. 
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Central Agricultuml Pesticides Laboratory (CAPL) 

CAPL has a relatively large staff (62 Ph.D., 23 M.S., 17 B.S.). Located in a two-floor 
building in Dokki, CAPL has important responsibilities. It attempts to bring imported and 
exported pesticides under stringent control. The purpose is to prevent pesticides that do not 
comply with Egyptian regulations from reaching the end user. A prohibition on distribution of 
any consignment is imposed until the laboratory has demonstrated it is in compliance with the 
regulations. The CAPL regulates pesticide trade in Egypt, and through its enforcement system 
it detects violations and penalizes the sources. The CAPL licenses pesticides for importation 
and provides a pesticide analysis certificate for release from customs. If imported pesticides 
are not in accordance with the specifications, they may be seized or returned to the point of 
origin at the shipper's expense. 

After the release of pesticides in the Egyptian environment, the CAPL measures the residues 
in edible crops, soils, and water. The main purpose is to keep pesticide residues below 
internationally prescribed levels. 

Mammalian toxicology is undertaken before permitting the use of pesticides on a large scale 
to distinguish between safe and detenninal ones. 

Extensive use of pesticides often leads to the development of resistance in agricultural pests. 
Monitoring of pesticides resistance is a major task of the CAPL. The purpose is to establish 
resistance management programs for the optimization of integrated pest management 
programs. 

In order for the CAPL to assume its responsibilities, advanced research is undertaken in 10 
departments. The results generated provide farmers and exporters and importers of agricultural 
commodities with advice and appropriate services. 

The CAPL received from NARP support for two large collaborative research proposals, one 
for the biochemical toxicology and environmental fate of pesticides (University of Maryland 
is a counterpart), and a second for the control of pest with natural plants products. The two 
projects provided CAPL with modem equipment, supplies, and training in the USA as well as 
several facilities. The old CAPL's building has been totally renovated. 

Central Laboratory for Design and SWtica l  Analysis (CLDSA) 

The CLDSA is an independent organization attached to the ARC. It has a small staff (1 1 
Ph.D., 12 B.S.). CLDSA's primary research functions are these: assisting ARC staff in 
designing experiments; statistical analysis of experimental data generated by ARC staff; 
determining arithmetic models for statistical analyses; and conducting research in applied 
statistics to improve the efficiency of agricultural experiments. It also stores research data and 
is involved in budgetary and fiscal matters. 
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The staff appears competent, and it has access to computer facilities. It needs added computer 
capacity and additional staff. This unit is not used nearly as much by ARC staff as it could 
be; this may change, however, as the value of its services becomes better recognized. 

The activity of the staff and the potential for the laboratory are great. 

Cenhul Laboratory for Aquaculhrre (CLAC) 

The Central Laboratory for Aquaculture was the result of an agreement that was signed 
between Egypt and USA in 1978. The purpose was to establish a large project for the 
development of aquaculture in Egypt. The USAID allocated 23.4 million dollars for the 
project and Egypt allocated 6.7 million Egyptian pounds. The project was to help the fishery 
sector by creating a national center for aquaculture systems. The center, which is now known 
as CLAC, became part of ARC in 1991. 

CLAC is a large institute with a modest staff (9 Ph.D., 12 M.S., 43 B.S.). The institute is 
housed in buildings with ample space. It has nine divisions: breeding and genetics, nutrition, 
disease, aquaculture systems, fish biology and ecology, lirnnology, fish processing and quality 
control, economics and extension, and reproductive physiology. 

The main objectives of CLAC are to increase productivity of fish raised in water basins, to 
decrease production costs, to treat contaminated water, to determine causes of and remedies 
for fish diseases, and tp [rare feasibility studies of aquaculture systems. 

The major obstacle facing CLAC nowadays is how to run economically 170 fish water basins 
occupying 1000 feddans. The water available for the basin is coming from drainage canals. 
Underground water of CLAC is saturated with iron, a matter hampering adequate fish 
propagation. 

CLAC is acting as a training center for trainees coming from Africa, Asia and Latin America. 
As for international cooperation, the Central Lab participated in a study funded by the United 
Nations Development Programme to investigate ways of water treatment of Manzala Lake. 
CLAC also represents Egypt in the International Network on Genetics in Aquaculture. 

In collaboration with American universities, NARP funded a large project for Pond 
Dynarnics/Aquaculture. Its objectives are data collection, bioconversion, polyculture, and 
biotechnology. One year after the project's initiation, CLAC was able to produce 1600 Kg 
fishlfeddan during a breeding period of 145 days. Tilapia (Bolty) was the main fish used. 
Under this large collaborative project, CLAC was able to train six postdoctoral scientists in 
USA and send six others for short visits. 

A water quality control lab was established and was provided with modem equipment and 
necessary supplies. 
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Cenlral Laboratory for Agricultural Expert Systems (CLAES) 

CLAES was established in 1991. It has a very small staff (2 M.S., 2 B.S.). All are located in 
adequate computer rooms in one of the Ministry of Agriculture buildings at Dokki. The new 
lab's purpose is to enable research on application of expert systems in agriculture, developing 
extension packages and training technical and research cadres on using the packages. CLAES 
has three departments dealing with development of expert system tools and methodologies, 
building expert systems, and evaluation and maintenance of expert systems and their impact 
on production. 

Four projects are now being executed by CLAES in cooperation with national and 
international institutions. These are Expert System for Improved Crop Management; 
Integrating Second Generation Expert Systems Approaches and CERES Crop Simulation 
Modeling; Development, Testing and Implementation of Expert Systems in Agriculture 
(collaborative between Egypt and the United States); Development of Expert System for 
Citrus Agro Management using CD-ROM. 

The results derived from such projects would help optimize land resources for crop 
production and would improve workers' performance to an expert level. The extension service 
through expert systems would certainly add to the quality of agricultural production and 
increase farmers' efficiency and effectiveness. 

Cenhrrl Laboratory for Food and Feed (CLFF) 

The Central Laboratory for Food and Feed is located within the ARC campus. It has a small 
staff (9 Ph.D., 8 M.S., 11 B.S.). CLFF conducts research to improve the quality of food and 
feed; introduces new methods for food and feed analysis; acts as information center for 
quality control of imported feedstuffs and their raw materials and as a reference laboratory for 
food and feed analysis. 

CLFF has eight laboratories and one division: Sample Delivery and Preparation Lab; Grain 
Inspection Lab; Amino Acid Lab; Vitamin Lab; Macro Element Lab; Microbiology Lab; 
Biology Lab; Toxicology Lab; Microscopy Lab; Hormone Lab; Chemical Analysis Lab; and 
the Nutrition Division. 

In order to control the quality of imported feedstuffs, raw materials, and feed additives 
adequately, CLFF has updated the quality control system through approved advanced 
analytical approved. Feedstuffs specifications are continuously updated based on those issued 
by world organizations. 

Tropical Research and Development, Inc. 
A-27 



2.1.2 Research stations 

The ARC has an extensive system of research stations located in the principal areas of 
production. It includes 36 research stations and administrative units for agricultural trials 
located in 20 governorates for the purpose of implementing trials in farmers' field. The 
research stations for agricultural trials possess a land area of approximately 3,500 feddans as 
well as 27,000 feddans for the purpose of producing different types of seed crops and fruit 
nursery trees. Staff at the stations are members of the various research institutes in Cairo, and 
Cairo-based staff conduct most of their field research on the stations. 

The 36 research station units are primarily commodity oriented and exist in 16 locations. 
These stations have been grouped into 10 regions, and one station in each is designated as the 
regional station. 

Some of the stations are old, and their physical facilities were developed without a 
well-defined plan. However, a standard ARC design had been used at most locations during 
the past three decades. Each station has a two-story laboratory administration building with 
nine laboratories, offices, and a library. There is a guest house, a recreation building, and 
equipment storage and repair buildings. 

There are either four or six buildings, each containing four apartments, plus one building for 
unmarried staff. There are hospitals and schools at the same locations. 

Research stations are usually associated with a production farm, which provides land for 
conducting research. There is usually sufficient land, but some of it is inadequately drained or 
lacks a proper irrigation delivery system. Brief descriptions of the research stations and 
research capabilities are given below. 

Land is adequate, but field machinery is deficient. Tractors, ridgers, disc plows, chisel plows, 
land-leveling equipment, and sprayers are needed. The layout of buildings is the standard 
ARC design, but some of the buildings are smaller. Utilities consist of only cold water and 
electricity. Laboratory benches and storage space are substandard or lacking and laboratory 
instrumentation is limited--except where laboratories have been renovated through NARP. 

Upper Egypt region 

Kom Ornbo is a station located 30 to 40 km north of Aswan. The staff is small (1 1 Ph.D., 2 
M.S., 4 B.S.). 

The station is devoted to sugarcane research, for which it is well located. Other field crops 
such as sunflowers and legumes are studied from the standpoint of how they can be 
intercropped and rotated with sugarcane. The major research, however, is testing progeny 
from the sugarcane breeding program at Sabahia. 
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In the 1980s there was no sugarcane mill for extracting juice from large samples. Such 
equipment was located only at the Mataana research station, which is an appreciable distance 
north of Kom Ombo. The research component under NARP allocated £E300,000 for Kom 
Ombo renovation (Phase 11). The implementation estimate was £E240,000. Among the results 
achieved was the establishment of a sugarcane extraction mill. Renovation extended to station 
and store buildings; sewage system; wall gate and guard residence; shed foundation; 
electricity network for administration building, residential block; and the gate and guard 
facility. A generator was purchased to provide the station with electricity when needed. 

Kom Ombo is more attractive (than Mataana) to research staff because of its proximity to the 
city of Aswan. Kom Ombo has the potential to be a good research station, but it would need 
major renovation. 

Mataana is a small but well established station with a staff of 2 Ph.D., 10 M.S., and 10 B.S. 
Mataana is located in the hem of the sugarcane region between Kom Ombo and Shandaweel. 
Qualified staff are difficult to attract because of its isolation. 

Its major emphasis is on testing sugarcane selections. Research on field crops, however, is 
also conducted. It is obvious h m  the lack of staff that the research program is deficient. 

The station was developed according to the standard ARC plan. Buildings have deteriorated 
because of lack of maintenance. Housing for staff is inadequate. 

There is equipment for crushing and extracting sugarcane juice and a few instruments for 
sugar measurement. Laboratory space is, however, well below standard, and instrumentation is 
virtually lacking except for a few pieces used in sugarcane analyses. Field equipment is old 
and badly in need of replacement and additions. 

There is sufficient land for crops, and there are interesting plantings of citrus and mango on 
an adjacent production farm that could be used for research. Thus, Mataana research is well 
located from an agricultural standpoint but is confronted with a serious staffing problem. 
Major funding is needed to refurbish buildings and to obtain adequate field and laboratory 
equipment and vehicles. 

Shandaweel 

Shandaweel is the designated research center of the Upper Egypt Region. The professional 
staff (15 Ph.D., 20 M.S., 6 B.S.) are involved in field crops or related disciplines, such as 
plant protection, plant pathology, and soils and water. 
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The staffing situation is not as difficult as at Mataana and Kom Ombo, but still serious. 
About 90 percent of the staff and the Regional Director were born or grew up in the 
Shandaweel area. 

Research is directed entirely toward field crops, soils, and water, plant protection and plant 
pathology. In fact, there is no research in horticultural crops or animals in the Upper Egypt 
Region, even though both are important commercially. 

Land is adequate but the farm is not. The experiment station has the standard ARC building 
layout. Maintenance is poor. 

An EMCIP unit was constructed at Shandaweel and had the same general design as EMCIP 
units at Sids, Garnrneza, and Sakha. This included a two-story administration-laboratory 
building. There are about 28 offices, considerable space for support staff, conference rooms, a 
library, and well-equipped laboratories for both cornmodity-oriented and discipline-oriented 
staff. 

It also has a machinery storage building, repair and maintenance shops, fertilizer and pesticide 
storage, a large seed cleaning building, generators, guard rooms, and security gates. EMCIP 
also refurbished the guest house. 

Shandaweel is a logical choice for a regional station and EMCIP's location there was 
appropriate. There was need to refurbish and equip laboratories in existing buildings and to 
add to the field equipment and housing even though EMCIP has overcome many deficiencies. 

The research component under NARP allocated £E795,000 for the renovation of Shandaweel 
(Phase 11). Implemented work estimate was £E397,000. Shandaweel Regional Station received 
from Technology Transfer under NARP some commodities with an actual final cost of 
£El ,500. 

Renovation covered the station building, guest house, sewage networks, cultural center, water 
tank, garage and store, electricity room, and electricity network. 

Middle Egypt region 

Mallawy is a field crop and cotton station located between Assiut and Sids with a relatively 
small staff (14 Ph.D., 11 M.S., 10 B.S.). Staffing is a problem, as in Upper Egypt, and most 
of the staff is from the immediate area. However, it is a much stronger station than Kom 
Ombo and Mataana. It has very active cotton and field crop research programs. 

Mallawy has the standard ARC building layout. Building maintenance laboratory 
instrumentation and field equipment are poor. 
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This station needed heavy funding to bring it up to a reasonable functioning level. Throughout 
the research component under NARP, a sum of EE924.000 was committed for its renovation 
(Phase II). Implemented work estimate was EE646,800. Renovation covered the administration 
building and laboratories; guest house; cultural center; garage; stores; sugarcane press; 
electricity network sewage network; sheep ward; sheep research lab; sheep yard; poultry 
laboratory and poultry research administration; poultry wards; animal production stores; 
animal production electricity network. 

Sids has been designated the regional center for Middle Egypt. In the 1980s the staff was 
small, but now the number of staff is reasonable (7 Ph.D., 13 M.S., 5 B.S.). 

Sids is the only station with field crops, cotton, fruit, vegetable, and animal units. There is 
adequate land for farming, citrus orchards, and grape vineyards. 

Major efforts are directed at variety improvement through breeding and testing, but there is 
also excellent agronomic work. Animal and poultry work is heavily oriented to animal 
improvement, but there are also nutritional studies. 

The building layout is standard ARC with slight modifications. The administration laboratory 
building had three instead of four floors. The third floor was allocated to horticultural crops 
and the first two to field crops. There were no animal and poultry laboratories of 
consequence. Laboratories devoted to field and horticultural crops were, like most others, 
deficient and poorly used. 

For example, fertilizer for field experiments was being stored and weighed in a laboratory 
with scientific instruments. The horticultural laboratories were filled with drying garlic. Such 
work should be done in rooms without instruments. In general, the laboratories needed 
refurbishing and appropriate instruments. Some of the farm equipment also needed 
replacement. 

An EMCIP unit was developed similar to the one described in Shandaweel. This unit 
contributed a substantial improvement in the station's facilities. Even so, existing laboratories 
had to be upgraded and field equipment added if the station was to become a major regional 
research center. 

The money allocated for Sids renovation in phase I1 was 1,384,000. The actual 
implementation work estimate was 1,038,000. 

Renovation covered the following areas: sewage network; electricity networks; animal 
production administration building; poultry administration building; main administration 
building; animal production dairy laboratory; sheep and cow wards; rest house; store; stores 
near duck ward; animal feed store; old duck ward; wards for breed and graze; experimental 
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wards; natural suckling ward; old and new hatchery; atomized milking facility; offices near 
millcing facility; cultural center; rabbit sheds; wheat stock green-house. 

Sids also received renovation funds from the Technology Transfer Component under NARP. 

Notth and East D e h  region 

Bahtim, located less than an hour from the center of Cairo, is designated the regional center. 
It has a staff of (10 Ph.D., 9 M.S., 27 B.S.). 

Bahtim is a famous old station, and the building layout is different from the standard ARC 
design. Primarily, there is an administration laboratory building. Laboratories and equipment 
are poor by any standards. The fume hood in the nutrition laboratory is inoperable, as is much 
of the instrumentation. The farm of 450 feddans includes research on both field crops and 
vegetables. Some members of the institutes in Cairo contend the Bahtim location should be 
used only for such purposes as a germ plasm bank for breeders because of encroachment of 
Cairo and water pollution. Whether water pollution is a threat or not, the development of 
Bahtim as a regional research center is questionable because most of the staff lives in Cairo, 
where there are already laboratories and libraries. Bahtim's situation should be given careful 
study before a decision is made to refurbish and develop the laboratories at considerable 
expense. 

Kanuter Station, often called the Barrage, is old and about as close to Cairo proper as Bahtim. 
It has a professional staff of (19 Ph.D., 9 M.S.). 

Kanater is the most important station for citrus research. Citrus is by far the most important 
fruit crop in Egypt both for local consumption and export. In addition, Kanater is important 
for dates, mangos, deciduous fruits, vegetables, and medicinal and aromatic crops. A small 
poultry research unit is located there also. 

In the 1980s, a large administration laboratory building for fruits and vegetables was in 
moderately good condition but virtually devoid of instrumentation. Considerable funding was 
required to develop the laboratories. 

There were reasonably good laboratory facilities and equipment in the building housing 
medicinal and aromatic plants that was located next to fine collections and plantings of these 
plants. There were other laboratory facilities close by in Cairo. 

The land and trees at Kanater are vital to the horticulture research program. Maintenance and 
upgrading of the farm and orchards was needed, including the replacement of old trees with 
new ones. 
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A sum of £E771,336.50 was allocated by the Research Component under NARP. 
Implemented work estimate was EE513,919. Renovation covered old and new administration 
buildings, guest house, stores, electricity network, and tops of laboratory benches. 

Ismailia, located near the Suez Canal, is new and consists of both field crops and horticultural 
units separated by 40 krn. 

The field crop unit has a small staff (8 Ph.D., 5 M.S., 12 B.S.) to work with onions, forage, 
and oil crops on the sandy, desert soils of the region. There are also soils and water, plant 
pathology, and nutrition sections. In the 1980s there was adequate land and a new building, 
but the laboratory instrumentation was quite inadequate. The library had no books. This 
station represents an irrigated desert region not served by any other station. Considerable 
money needed to be expended, however, if it was to function well. 

Administration and cultural buildings, rest house, store and garage were renovated under the 
research component of NARP at a cost of EE515,293.43. The original committed fund was 
EE405,042. 

Ismailia station was further renovated through other foreign aid. It has now a CD-ROM 
library and well-equipped soil research laboratories. 

Middle Delta region 

Sers is a new station with a small staff (2 Ph.D., 2 M.S., B.S.). Under present conditions, it is 
difficult to envision this as a viable research station. There are about 20 feddans of land: 5 in 
cotton, 6 in maize, 5 in wheat and barley, 5 in clover, and 75 in onions. The buildings are 
very inadequate. There are no laboratories and little field equipment. 

Gamrneza is the regional center for Middle Delta Region, an obvious choice because the only 
other station is Sers. The staff is relatively large (24 Ph.D., 15 M.S., 9 B.S.). Gamrneza is 
well located to serve its purpose, and staffing is far less difficult than in Upper and Middle 
Egypt. 

The station conducts research on cotton, rice, and other field crops. There is also a large 
animal unit with cattle, buffalo, sheep, goats, rabbits, and poultry. Emphasis is placed on 
breeding and variety improvement of crops, but with attention also to pest control, agronomic 
work and soil and water research. Animal work is oriented toward animal improvement. 
There are limited nutritional studies and there is minor research on cheese production. 

In the 1980s the land available was adequate. The building layout was standard ARC. 
Buildings had suffered from lack of maintenance. Laboratory instrumentation was substandard 
and instrumentation inadequate even for routine work. 
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An EMCIP unit was constructed at Garnmeza and satisfied many needs. As elsewhere, 
however, it left other units deficient. 

During the 1980s, the cotton section wanted to have more equipment for testing breeding 
lines and selections for quality. These tests were conducted at the CRI in Cairo. This and 
other discussions with the staff all suggested the desire for more sophisticated laboratories, 
which in effect would change the role of the station. 

Animal pens and field facilities were adequate for present purposes but needed upgrading. 
The dairy products unit was in very poor condition and extremely deficient in modem 
equipment. 

The research component under NARP funded the renovation of Gernrneza by £E921,600.49. 
Implemented work estimate was £E694,802.92. Renovation covered administration buildings 
and library; dairy laboratory; stores; nursery and breeding buildings; duck farm; fences and 
walls; two nurseries; sheep breeding ward and suckling building; and calf breeding fields. 

New lands region 

South Tahrir research station has a small staff (5 Ph.D., 2 B.S.). It is located in the southern 
part of Nuberia Governorate between the Desert Road and the western edge of the Delta. 

The research program is devoted almost entirely to citrus. There is no land assigned to the 
station. Orchard trees and field equipment belonging to a government company are available 
for research upon request. A small amount of land was furnished by the company for 
long-term rootstock research. 

The building layout is different from the standard ARC design. There is a relatively new 
administration laboratory building. Instrumentation is inadequate for even the most routine 
analyses. Not even cold water is available in the laboratory. The laboratories were almost 
devoid of glassware or laboratory chemicals. 

This station could be made very useful with proper planning of field research, modest 
refurbishing of laboratory space, and a small amount of laboratory instrumentation. The 
station is of minor value in its present condition. 

Nuberia consists of a field crop unit on the Desert Road at the north end of Nuberia 
Governorate and a horticultural station about 18km east of there. Nuberia is designated the 
regional center of the New Lands region, and the regional director is located at the field crops 
unit. The staff consists of 22 Ph.D., 4 M.S., and 2 B.S. The station is sufficiently close to 
Alexandria to permit commuting. Some staff do commute 1.5 hours each way. 
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A wide range of variety testing and agronomic research is conducted on field and forage 
crops. There is also a limited amount of research on sugar beets and on cattle feeding. There 
are soil and water, plant nutrition, plant protection,. and plant pathology laboratories. All need 
upgrading. 

Research at the horticulture unit involves citrus, deciduous fruit trees, and grapes. Some of 
the more meaningful horticulture research is a search for superior selections of citrus that 
might have arisen in the thousands of acres of citrus in the area. This is part of a national 
program. There is also citrus rootstock research, testing of exotic varieties of deciduous fruits, 
and a certain amount of work related to cultural practices. 

Laboratories at the horticultural unit area are in poor condition and lack instruments, 
glassware, and chemicals. 

The roles of the field crop and horticulture stations need to be studied and clearly defined to 
determine the level of support that can be justified. These units, along with the South Tahrir 
station, serve a unique, reclaimed area with large field crop and citrus plantings. Research is 
badly needed to solve a number of problems. 

The Nuberia station's linkage with the University of Alexandria could be further strengthened. 

Norlh Delta region 

S a h  is designated the North Delta regional center. It is a large research station (104 Ph.D., 
37 M.S., 37 B.S.). Sakha does not have the serious staffing problem of Upper Egypt. The 
station consists of a number of units that involve animals, field crops, rice, and cotton. There 
is a wide range of research, but variety and animal improvement is emphasized throughout. 

A large rice program is centered at Sakha. The USAID-supported rice project in cooperation 
with the University of California constructed excellent facilities for rice research. These 
include an extensive administration laboratory extension building with a wide array of 
laboratories, a library, conference rooms, auditorium, offices, and support facilities. There are 
buildings for storage of chemicals and pesticides, seed processing, and machinery repair. The 
laboratories are now equipped with modem instruments to conduct a wide range of analytical 
and other analyses. Extensive equipment for routine fanning and field research was supplied 
and a large number of vehicles were purchased. 

There is an extension component with 20 regional rice specialists closely linked to the station 
and a subject-matter specialists housed there. Extension facilities are excellent. Adequate land 
is assigned directly to the rice project. 

Thus the rice section at Sakha is virtually a self-contained experiment station with 
administrative headquarters located in Cairo. 
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There is also a former EMCIP unit at Sakha located close to the rice project. The basic 
components of the EMCIP facilities are described under the Shandaweel station. 

Thus facilities there are two exceptionally well-equipped research complexes adjacent to each 
other with considerable duplication of facilities. For example, each has its own equipment 
repair and maintenance shops. 

During the 1980s the rest of the field crop sections and the cotton section were poorly 
equipped, even though equipment and instrumentation were better than at most stations. Much 
of the instrumentation was not functional. 

For example an old atomic absorption unit and two pH meters in the soil and water laboratory 
had not been operable for many months. 

The animal research pens and shelters are clean and well-maintained. Animal performance 
records are well kept. There is an artificial insemination unit that functions well but needs 
upgrading. 

Laboratories for animal research are inadequate and the large program at Sakha justifies a 
higher level of support. Thus, a portion of the staff will be housed in modem facilities and 
supported well. 

The remainder have an adequate quantity of space in several buildings, but most of the 
substandard and laboratory instrumentation is inadequate. 

Sakha station and the closely situated Mahallet Moussa station received a total sum of 
£E7,246,938 for renovation. Renovation included open and reinforced sheds for cows; open 
shed for weaning with reinforced concrete wall; delivery ward; suckling ward; weaning ward; 
dairy labs; administration building; store and gene facility building; buffalo bath; main gate 
and walls; high water tank and sanitary network; sewage septic tanks; turkey station; all 
administration buildings; housing; water feeding network; sewage network; gate; central drain; 
electricity network; paving network. 

Sinv is located in the far northeastern Delta. The station has a small staff (2 Ph.D., 2 M.S., 4 
B.S.). The location is of particular significance because of soil salinity problems. Rice 
breeding lines from Sakha are tested at Sirw for salt tolerance. There is a field crop unit with 
soils and water, plant protection and plant pathology sections and an animal unit (cattle, 
buffalo, sheep, and poultry). The research programs are small as compared with Sakha. There 
appears to be a close working relationship with some members of the Sakha station, which is 
about a 1.5 hour drive from Sirw, especially in animal and rice research. 

There are 40 feddans for land farmed for research but more is available from the production 
farm. Field equipment is available for the research program. In the 1980s, buildings, 
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particularly a small one housing animal staff members, were below standard. Animal pens 
needed upgrading. The small cheese unit had little research value and is in poor condition. 

Laboratories for field crop and associated sections were poorly instrumented. The staff is 
anxious to add considerable equipment so as to do such things as soil and plant tissue 
analyses. The pathologists and entomologists also would like to be much better equipped. 

The station has an important role as a testing location. Sirw station received EE3,815,145 for 
renovation. Thus, the station was able to renovate administration, employee, and laborer 
buildings; garage and store; main gate; roads; dairy lab air-conditioning. 

Alexandria and North Coast region 

Sabahia is designated the regional center. It is a large (56 Ph.D., 45 M.S., 12 B.S.) station 
with horticulture, sugarcane breeding, plant quarantine, soil salinity, and poultry units. 

Horticultural research is conducted on citrus and tropical and deciduous fruit trees, vegetables, 
medicinal and aromatic crops, and ornamentals. The scope of research is broad, including 
both productions and postharvest handling studies. 

Sugarcane research is located at Sabahia because it is the only region with a climate that 
results in natural flowering. A small amount of other kinds of research is done with 
pot-grown cane. 

The plant quarantine unit, the only one in Egypt, is devoted to the quarantine and inspection 
of plant introductions. 

Soil salinity research is located there because of salinity problems existing in the region. The 
station undertakes a wide range of research from basic to very applied. It contains soil 
chemistry, soil physics, plant nutrition and physiology, irrigation and drainage, and applied 
research sections. 

The Montazah poultry research unit is a completely isolated unit located in the Montazah 
Palace (Alexandria). It is different from other poultry units in that it is conducting programs 
on physiology, immune genetics, nutrition, and microbiology, rather than on just applied 
production practices and bird improvement. 

Sabahia is an old station representing a distinct area. The buildings have been developed 
independently and do not form a planned design. They also vary in quality, but have been 
better maintained than most. Even so, they are, in general, substandard. 
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There is no production farm associated with Sabahia. The land available is sufficient in 
quantity (160 feddans) but so poorly drained that research with fruits is extremely limited, 
even though this is one of the primary purposes of the station. 

Laboratory instrumentation is extremely deficient. Very little assistance in developing physical 
facilities resulted from the California ADS Horticultural subproject, even though a number of 
staff members were participants in citrus, deciduous fruits, ornamental crop, medicinal crop, 
and various vegetable crop activities. It is to the group's credit that they have maintained their 
laboratories and utilized their limited equipment so well. 

Sugarcane research is conducted in large greenhouses that are well constructed and adequate 
for their limited objectives. The plant quarantine greenhouse is appropriately constructed but 
far too small. There should be at least 10 such greenhouses to accommodate the large 
amounts of material being introduced. Associated laboratories are well below standard. This 
important facility needs a much higher level of support. It is not accomplishing its mission in 
its current condition. The soil salinity and water research facilities have also been maintained 
and the instruments are in better condition than in most laboratories on other research 
stations. 

The laboratory also has more and better equipment than most. Even so, the relatively large 
building in which it is housed needs renovation, and the instruments should be modernized 
and added to. This laboratory could be extremely important as salt problems increase, which 
they surely will. Also, it is located in a region of poor drainage and near to sandy calcareous 
soil regions. Thus, its location has particular relevance. 

It is not clear why a poultry unit devoted to such basic research should be located at Sabahia 
(Montazah), but the instrumentation and support are inadequate for such work. 

In general, the Sabahia station is involved in commodity-oriented research for a distance 
region. It has the largest vegetable program, one of the largest tree fruit programs and 
virtually the only ornamental research that is conducted on a research station in Egypt. Its 
plant quarantine and sugar breeding programs are unique and the soil salinity and water 
programs are particularly relevant. Thus, there is reason to support a program for improving 
soil drainage, increasing greenhouse space for quarantine work, and for large increase of 
instrumentation in horticulture, plant quarantine, soil salinity, and poultry laboratories. 

It would be highly desirable to strengthen its linkage with the nearby University of 
Alexandria, one of the best universities in Egypt. 

For renovation purposes, Sabahia received EE553,llO. Administration building, walls, stores 
and ground floor were renovated. 

Tropical Research and Development, Inc. 
A-38 



National Research Center 

The National Research Center (NRC) was organized in 1956 as a GOE program to "conduct 
basic and applied research in natural sciences" which would "contribute to the national 
welfare." During the 1980s. NRC functioned as a unit under the umbrella of the Academy of 
Scientific Research and Technology. In the 1990s, however, the situation has changed, and 
NRC is now functioning under the supervision of the Minister of Scientific Research and 
Technology. 

Since 1975 research and development activities have been organized under the following five 
programs: technology transfer (with particular emphasis on the industrial sector), food and 
agriculture, health and environment, energy, and natural resources. The center is also involved 
in scientific and technical consultancy and technical advice as well as training and human 
resource development. 

The NRC is under the management of a director with policy guidance provided by a 
governing board. The basic administrative unit is the laboratory. Currently there are 52 
laboratories grouped into 13 divisions, including food industries, agricultural and biological, 
environmental, and basic science research. 

The divisions dealing with food industries, agricultural and biological research, and basic 
science are involved in an array of research activities relating to food and agriculture. While 
most of the programs involve research, some are concerned with extension efforts such as 
work to increase the production of certain crops. We could not determine the extent of 
cooperation, if any, between the NRC and the ARC in the conduct of these research and 
extension programs. 

NRC employs 4000 people. One fourth of the research staff hold the Ph.D. degree. The 
Agricultural Research Division is the largest, with some 600 employees, including 384 with 
Ph.D. degrees. 

In agricultural research, NRC develops programs to help improve the output of certain crops. 
Among these programs is the "More and Better Food" project initiated in 1978 as part of the 
Applied Science and Technology Program funded by USAID. The main output of this project 
is the confmation of the value of transfer of simple technology packages that, when fully 
developed, can be applied on a broad scale. 

The success of that project served as start for some of the campaigns adopted later by NRC in 
cooperation with the ORDEV, Ministry of Local Government, and the extension staff of the 
Ministry of Agriculture. For example, a campaign dealing with maize production started in 
Giza Governorate in 1981 in an area of 1360 feddans. Its success led to an increase in the 
area of implementation, and in 1983 the campaign it was also extended to 40,600 feddans in 
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Middle Egypt provinces. This campaign is parallel to a similar one adopted by the Food and 
Agriculture Council of the ASRT in the Nile Delta. 

Another campaign dealt with improving tomato production on 15,000 feddans in Middle 
Egypt provinces in 1983. This campaign led to an increase of almost 300 percent in 
production, with an average yield of 25 tonsjfeddan. 

The team was told that in programs such as this, the NRC sometimes develops recommended 
farmer practices based on its own research. Such recommendations might or might not be 
consistent with those of ARC and the extension service. 

In addition to the research programs supported by the NRC budget, there are some other 
programs that are supported by a wide range of donor sources including USDA, USAID, and 
Environmental Protection Agency. 

One feature of the NRC that should be of particular interest to all research organizations in 
Egypt is its service laboratory. This laboratory has an impressive array of instrumentation and 
trained operators. For modest fees, the laboratory will perform virtually any analysis that 
might be needed. Services range from nematode identification through mineral analysis of 
soils and tissues to electron microscope sections and photographs. The ready availability of 
these services could often make the development of similar functions by other organizations 
unnecessary. In other cases these services can be used to augment facilities of sister research 
organization, including those in agriculture. 

Another service of the NRC is a training school for instrument repair and maintenance. This 
is a badly needed service that is infrequently used, if at all, by agricultural research 
institutions such as the ARC. 

NRC had 10 research grants from NARP, a matter that enhanced cooperation between both 
NRC and ARC. 

2.2 Universities 

Egypt has an extensive university system. Fifteen of the universities contain faculties of 
agriculture. These universities are associated with and funded by the Ministry of Education 
and Scientific Research. Unlike the ARC, they are not organized into a system, yet many 
decisions concerning them are made by the Supreme Council of Universities, which consists 
of the minister of education as chairman and the presidents of the universities. 

Each university agricultural program is administered by a dean and includes a wide range of 
commodity-oriented and discipline-oriented departments. Human nutrition and more broadly 
based home economics programs are included in agricultural facilities of Alexandria, Cairo, 
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Ain Shams, and Zagazig. Helwan University has a program in home economics offering 
graduate degrees. 

The faculties of agriculture all have both undergraduate and graduate programs. The three 
largest faculties of agriculture are Alexandria with 2087 undergraduates, Cairo with 1988, and 
Ain Shams with 1594. Others such as Assiut and Zagazig have enrollments of 951 and 1152, 
respectively. Some of the new universities, such as Fayoum, Mansoura, and the Suez Canal 
are much smaller. The Suez Canal University at Ismailia has 466 undergraduates and the new 
faculty of agriculture at Elareesh has only 155 (table A2-1). 

The universities have not had an organized research program; however, they do conduct 
considerable agricultural and related research through their graduate students, many of whom 
are staff members of the ARC pursuing advanced degrees and who often use ARC as well as 
university facilities. There is also general recognition that academic faculties traditionally 
conduct research, and there is considerable independent research being conducted by the 
faculty despite meager support from the Ministry of Education and Scientific Research. 

The university faculties have some excellent scientists who could contribute greatly to 
agricultural and related research in addition to the teaching programs in which they are 
engaged. The universities also have considerable amounts of functional laboratory space for 
research, through such desirable features as hot water, compressed air, gas and air 
conditioning are usually lacking. 

There are some well-instrumented laboratories, and a considerable amount of excellent 
equipment is scattered among various departments of agriculture. Moreover, equipment of 
other faculties of science at both the Suez Canal and Assiut University is available to faculty 
members in agriculture. Much equipment had been purchased through the USAID-University 
Linkage Program funds and support from foreign donors. 
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Table A2-1. Number of Undergraduates in the Faculties of Agriculture during the 
Years 1988-1992 (92.2.1) 

Years 
Faculties of Agriculture 1988 1989 1990 1991 1992 
Cairo 3359 2940 2627 2239 1988 
Fayoum 616 573 518 436 379 
Alexandria 3967 3340 2864 2370 2087 
Saba Pacha 584 429 312 245 203 
Damanhour - - - 268 239 
Ain Shams 2990 2653 21 14 1760 1594 
Assuit 2444 2143 1780 1213 95 1 
Tanta 1849 1507 1320 1015 933 
Mansoura 2066 181 1 1619 1356 1340 
Zagazig 2399 2079 1846 1311 1152 
Zagazig-Moshtohor 983 935 834 685 600 
Menia 1196 1110 1075 874 689 
Monofia 1337 1078 957 790 70 1 
Suez Canal 646 574 530 428 466 
E l m s  h - 84 128 156 155 

Although the academic staffs of the faculties of agriculture vary in size, they all seem to be 
adequate. As examples, Cairo University has an agricultural faculty consisting of 161 
professors, 101 associate professors, and 121 assistant professors. It also has 80 assistant 
lecturers and 55 demonstrators. The Suez Canal University, on the other hand, has a total 
faculty of only 133. Most of the faculty at the professional levels hold Ph.D. degrees. 
Alexandria University, for example, has over 294 agricultural faculty members with the Ph.D. 
degree. 

Quality of education varies. As might be expected, the three older and larger faculties of 
agriculture (Alexandria, Ain Shams, and Cairo) are generally considered to be the most 
prestigious and to have the highest quality faculty, teaching programs, and facilities. 

A few other universities, notably Assiut, are becoming recognized as also having programs of 
high quality. Other universities have certain areas or departments of excellence, but their 
programs are not considered equal to those of the three oldest and largest institutions. 

The new Suez Canal University is impressive in the vigor and enthusiasm of its small faculty 
and the excellent facilities currently being developed. It received laboratory equipment and 
training from GTZ, Germany's technical aid program. Fayoum University, on the other hand, 
appears to be having greater difficulty in securing badly needed support for laboratories and 
other facilities. 
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Most, but not all, universities have at least small farm areas for teaching and research. None 
compare to the large farms of the ARC, but some are 100 to 200 feddans and the Suez Canal 
University has over 1000 feddans developed into a farm. Al Azhar University, on the other 
hand, has only a small amount of land for greenhouses, a nursery, and a few plants. Cairo 
University has a small farm, but it appears to be little used. 

University libraries are generally better than the ARC Central Library but still deficient. 
Libraries at Alexandria, Cairo, and Ain Shams are by far the best. 

Massive funding would be required to bring laboratories and land for research at all 11 
departments in all faculties of agriculture up to a satisfactory standard. However, there is a 
base of excellent faculty, laboratory space, and instrumentation that could, with well-directed 
support, make a substantial contribution to a national agricultural research effort. Such 
research would enhance the quality of the graduate programs in agriculture, which are a major 
source of the staff for the ARC. 

As shown in table A2-2, the research component under NARP funded a number of projects 
for the universities. The projects' funds enabled the universities to update laboratory 
equipment and renovate buildings. This substantially contributed to improvement of research. 
The research grants further stretched links between universities and ARC. The NARP support 
has been very effective in getting the universities involved in research related to national 
needs. 
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Table A2-2. Number of Projects. Research Grants Phase I and I1 (92.2.2) 

Institution Name 

-- - 

Phase I Phase I1 Total 

Ain Shams University, Agriculture 
Private sector (Comibasal) 
Menia University 
American University-AUC 
Mansoura University 
American University-DDC 
Alexandria, Agriculture 
Desert Research Center (DRC) 
Cairo University, Agriculture 
Cairo University, Fayoum 
ADSs 
Assuit University 
Zagazig University, Moshtohor 
National Research Center 
Menofya University 
Zagazig University, Zagazig 
Production Efficiency Institute (PEI) 
Cairo University-Veterinary Medicine 2 
Nuclear Research Center 
1 
Suez Canal University, Ismailia 
Suez Canal University, El-Arish 
1 
Ain Shams University-Engineering 
A1 Azhar University 
Alexandria University-Veterinary Medicine 0 
Tanta University, Kafr El-Shiekh 
Private sector (EDFINA) 

- 
Total Projects 
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2.4 Ministry of Public Works and Water Resources 

Research in the Ministry of Public Works and Water Resources was consolidated in the Water 
Research Center (WRC) by Presidential Decree in 1975. The scientific staff is 60 Ph.D., 93 
M.S., and 165 B.S. degree holders. The WRC now consists of 11 research institutes, a project 
for the Water Master Plan, a Department for Technical Training and a Department for 
Research Services. Three of the institutes and the Water Master Plan are conducting studies 
that are closely related to research being done in the Soil and Water Research Institutes and 
the Agricultural Engineering Research Institutes of the Agricultural Research Center. It is 
recognized by the directors of WRC and ARC and by the heads of the concerned institutes 
that cooperation is necessary in studying problems of soil and water management at the basin 
level, i.e., between the branch canal and the drain. The Water Master Plan project and the 
activities of the three WRC institutes most directly related to agricultural production are 
described briefly below. 

The Water Master Plan is a United Nations Development Programme-supported project 
initiated in 1977, Phase I, completed in 1981, established a data base and developed the 
following planning tools: 

Upper Nile Model for flow routing 
- Lake Nasser Model for reservoir operation 

Agroeconomic Model for determining the effects of numerous planning policy options 
on agricultural production 
Groundwater Model of the Nile Valley for investigating the feasibility of vertical 
drainage and conjunctive re-use with surface water 
Distribution Model for determination of irrigation requirements downstream of Aswan 
and corresponding operation of the irrigation system 
Equatorial Lakes Model for assessing effects of changes in the Equatorial Lakes basin 
down to the Lake Albert outlet 

Three planning scenarios were developed for new land development. The economic rate of 
return and the returns to water were used in ranking land development projects. 

Since the completion of Phase I in 198 1, the project has improved its data and refined and 
made additional runs of the models. Other development scenarios have been prepared and 
analyzed. The main report and the technical reports relating thereto constitute a valuable 
source of information on systemwide water use and management. Participation by the 
Ministry of Agriculture scientists in providing data and in the use of the agro-economic and 
the irrigation-use models is essential and should be encouraged and expanded. 

The Water Distribution and Irrigation Systems Research Institute (IRI) was established as part 
of the WRC when the latter was formed in 1975. It has the responsibility to 
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conduct, at the national level, studies on water requirements to determine water duties 
that help to raise agricultural production 

- develop irrigation methods and practices 
study and develop irrigation rotations 
study the methods of water delivery and the improvement of farm outlets, and introduce 
modem systems as well as automatic control of the assigned shares of water 
study water losses by seepage and evaporation and means of reducing them. 

Field studies were conducted for many years on a set of 11 water-requirement field stations 
distributed throughout the Nile Valley and the Delta. These studies are used to establish the 
water requirements of individual crops and to compute the water needs of various cropping 
systems. The studies are similar to ones being made by the Soil and Water Research Institute 
of the ARC, often at nearby field facilities. A careful evaluation should be made of the 
quality and utility of such studies with a view to redirecting much of the work and upgrading 
the research methodologies being used. 

IRI is currently conducting a very productive multidisciplinary field study of on-farm water 
management (EWUP). This activity has shown the potential for substantial improvement in 
water-use efficiency and in crop production through technically and economically feasible 
improvements of the meskas and field distribution system. 

There is an obvious and extensive overlap of competence and responsibility between the IRI 
of the Ministry of Public Works and Water Resources and the Soil and Water Research 
Institute and the Agricultural Engineer Research Institute of the Ministry of Agriculture. Close 
cooperation and joint action in the field by personnel of both ministries is needed to ensure 
that soil- and water-management problems are analyzed, studied, and resolved in an integrated 
manner. 

The Drainage Research Institute was established as a unit of WRC in 1976. Prior to that time 
it functioned in the Egyptian Public Authority for Drainage. The Drainage Research Institute 
is composed of five divisions: drainage technology (covered drains), open drainage, 
experiments and laboratory analysis, economics and evaluation, and foreign public relations. 
Among its responsibilities are to 

study and develop the best design and execution methods that are suitable for local 
physical, hydrologic, and manpower conditions encountered in the field of drainage of 
agricultural land and to develop technologies for their use; 
set up the standard specifications of drainage; 
study the use of different materials, tools and machinery used in drainage works; 
conduct research on re-use of drainage water, water management, and drainage 
technology and to conduct evaluation studies of drainage projects; 
give technical backstopping to the Egyptian Public Authority for Drainage and to assist 
in achieving better control of waterlogging and salinity in cultivated areas. 
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There are about 237 civil and agricultural engineers on the Drainage Research Institute staff. 
It is reasonably well equipped with laboratories and other facilities needed for its mission. It 
monitors the hydraulic performance of various parti of the drainage system and is currently 
conducting a "crash program" on the effects of recently installed field-drainage systems on 
crop production. It conducts pilot area studies to test new materials and filters under diverse 
soil and hydrologic conditions and to measure groundwater behavior and soil salinity in 
relation to drain depth, spacing, and design. It studies the socioeconomic impact of drainage 
on farmers and conducts water-management studies. Considerable attention is directed to 
studies of drainage water quality as it relates to the feasibility of re-use in the irrigation 
system. 

The Drainage Research Institute conducts training programs for the Egyptian Public Authority 
for Drainage and Drainage Research Institute staff, which include short courses for field 
supervisors and technicians on system installation, operation, and maintenance. 

Studies of groundwater were initiated by the Ministry of Public Works and Water Resources 
in 1963 and were placed in the Groundwater Research Institute of the newly created WRC in 
1975. The institute has a professional staff of about 30 civil and agricultural engineers, 
geologists, and chemists. Its objectives are to 

study the development and management of groundwater resources 
compile and analyze hydrologic data 
study the feasibility of utilizing groundwater resources in different applications 
protect groundwater reservoirs from potential sources of contamination 
train personnel involved in groundwater research and related fields 

- provide information and consultancy services in the field of groundwater hydrology 

The main activities of the Groundwater Research Institute include 

- monitoring of regional networks of observational wells 
conducting hydrogeological studies of the Nile Valley 
designing groundwater-use project 

- studying changes in the groundwater regime due to the construction of Aswan High 
Dam 
studying the effects of land reclamation in the Kom Ombo plateau on the hydrogeology 
of the groundwater reservoir in the plateau and adjacent areas 

- studying the feasibility of using groundwater in newly reclaimed areas and new cities in 
the desert fringe east and west of the Nile Delta 

- investigating saltwater intrusion in the northern part of the Delta 
studying the seepage from main irrigation canals 
examining the feasibility of vertical drainage in the Nile Valley 
participating with other agencies in the study of the aquifers of the Nubian sandstone in 
northeastern Africa. 
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The work of the Groundwater Research Institute relates to that of ARC institutes on problems 
of conjunctive use of groundwater for irrigation and on questions of production practices on 
water quality and groundwater behavior. 

2.5 Former Ministry of Land Reclamation 

The former Ministry of Land Reclamation is now a part of the Ministry of Agriculture. It has 
little research capability. A few project-related studies have been conducted by the staff of the 
International Center for Rural Development to guide the management and settlement of some 
of the new lands. Research on well drilling, groundwater and geological behavior, corrosion, 
pump performance, soil surveys and land classification have been conducted by the General 
Company for Research and Ground Water. 

The Desert Research Center formerly known as Desert Research Institute was established in 
1936 and was inaugurated in 1951. It is now affiliated with the Ministry of Agriculture. Its 
main objective is to conduct studies useful for the development of the desert. It gives research 
emphasis to water and soil resources and to plant and animal production. Its research 
programs are conducted mainly in: 

the Sinai Peninsula, where winter rainfall averages 100 mrn and where there is adequate 
soil and range plant cover; 
the New Valley on clayey soils and lacustrine origin underlain by a major artesian basin 
in the Nubian sandstone; 
the marginal gravelly plains of the Nile Delta, where there is a major groundwater basin 
the Mediterranean littoral zone, having significant winter rainfall and adequate soil and 
natural plant cover 
the fringes of Lake Nassar in such valleys as Kurkur, Kalabaha, Tushka, etc. 

The staff of the center consists of 161 Ph.D., 73 M.S., and 36 B.S. degree holders. The center 
library has about 5,000 books and periodicals and publishes "The Desert Institute Bulletin" 
once every two years. It has a 50-hectare experimental station at Marriut in the Mediterranean 
littoral zone, where studies on sheep production, range management, horticulture, reclamation 
of saline soils, irrigation techniques, and use of saline water for crop production have been 
made. Another field station is under development in Sinai within the arid belt of the Gulf of 
Suez. 

The center has published a study of the natural agricultural resources of the Sinai Peninsula 
and analyzed its future development to year 2000. The study discusses the geographical, 
geological, and hydrological features of the area with particular attention to soil types and 
their distribution, and it explores the possibilities of agricultural and animal use of the 
resources. 
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The need for more detailed and sustained research on developing new lands and creating a 
productive and economically viable agricultural production system on them was pointed out in 
the SAAD report. It is unlikely that the Desert Research Center can or should be expected to 
meet this important need. It could, however, participate with appropriate units from ARC and 
WRC in a well-planned program of research and pilot studies in areas for potential 
development well in advance of the initiation of the land development work. 

3.3.1 Varieties and hybrids recently devebped by ARC 

The following is a listing of field crop varieties and hybrids developed under NARP. 

1. Maize: 

- white hybrids: 

single crosses: Giza 122, Giza 123 
- 3-way crosses: Giza 320, Giza 321, Giza 322 

yellow hybrids: 

- single crosses: Giza 151, Giza 152, Giza 153, Giza 154 Giza 155 
3-way crosses: Giza 35 1, Giza 352 

Remark: The following hybrids are submitted for registration in 1994. 

White single crosses Yellow single crosses 

Giza 124 
Giza 125 
Giza 126 
Giza 127 
Giza 128 
Giza 129 

Giza 156 
Giza 157 
Giza 158 
Giza 159 
Giza 160 

2. Wheat: 

bread wheat: Gammeza 1, Giza 165 
durum wheat: Beni-sweef 1, Sohag 3 
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3. Rice: 

Giza 175, Giza 176 

(a) faba bean: Giza 461, Giza Blanca, Giza 402, Giza 2 Improved 
(b) lentil: Giza 370, Giza 29, Giza 4, Giza 5 
(c) chickpea: Giza 129, Giza 531 
(d) soybean: (for registration in 1994) Family 21 (tolerant to insects), Family 82 (early 

maturity), DR 1 (drought tolerant) 

5. Forage crow: 

(a) millets: 2 varieties for registration in 1994 
(b) Egyptian clover: Gemrneiza 1, Serw 1, Helaly 
(c) alfalfa: Geiza 91, Ismailia 92, Nubaria Composite 

6. Oil croos: 

(a) sesame: Giza 32 
(b) peanut: Giza 5 
(c) sunflower: (introduced hybrids) Hysum 354, G 10, TBH 166, Pioneer 6480, 

Multibeszt 

7. Sorghum: 

Duradoo: short, dual purpose 
Giza 1 13: long, grain yield 

In addition to three new hybrids in final stage of large scale evaluation. 

8. Barlev: 

6-row varieties: Giza 125, Giza 126 (both for rainfed areas) 
2-row varieties: (for malt production) Giza 127, Giza 128, Sakha 1, Sakha 2 (all for 
irrigated areas) 

9. Onion. Three new promising varieties in final stage of large scale evaluation, to be 
registered during 1994. These are 

Behairy (no pink)--for export or local consumption 
Elbustan Composibfor export and local consumption 
Assuit Early--early maturity, for export 
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Fiber croDs: 

flax: Giza 7, Giza 8 
kenaf: Giza 4 

33.1.1 On-farm research (OF-R).-The major objective of OF-R is to validate agricultural 
technologies with farmer participation under the agriclimatic as well as socioeconomic 
conditions. OF-R main goals are (1) priorities of farming systems based on agriclimatic zones, 
(2) adequate practicum training, and (3) adjusting OF-R with agricultural policy and free 
markets which support unsubsidized inputs. These activities are implemented in 20 
governorates. About 1,000 OF-trials are implemented annually. They mainly cover field and 
horticultural crops to prove the suitability and profitability of the test factors. 

The obligated budget of OF-R is US $1,575,000, which was all expended by December 31, 
1992. OF-R has fostered the technology transfer process from the researchers' plots to the 
farmers' fields and thus supplied a missing link in the technology transfer chain and brought 
the farmers' socioeconomics and practices under the researchers' attention. 

Land improvement 

The main target of the land improvement program at the research stations is to (maximize) 
yield through proper water (irrigation and drainage) and soil (subsoiling, leveling, and 
gypsum) management. Funding has been made available in the amount of US $1,817,532 for 
land improvement at 12 research stations and 3 greenhouses. 

The expenditures for the land improvement program is estimated to be 57 percent of the total 
up until April 1994. The program is divided into three subprograms; commodity procurement, 
system installation, and soil condition improvement. More than 2,000 feddans will be 
improved through this program, which will improve soil productivity of the research station 
farms and experimental plots. 

Lubortrtory, office and farm equipment 

The goal is to improve and upgrade the research facilities (laboratory, farm, and office 
equipment) to help produce high-quality research and reliable results. The cost of the first 
consignment received was US $2,721,000 for farm equipment and US $3,452,000 for lab 
equipment. Another $22 million contract was signed for the procurement of equipment as 
follows: 

Tropical Research and Development, Inc. 
A-5 1 



Equipment 
Office 
Laboratory 
Farm 
Library 

Subtotal 
Seed Technology 
Technology Transfer 

Subtotal 
Total 

Amount (Million US $) 
936,883 

18,408,211 
378,267 

1,868,536 
2 1,591,897 
4,241,615 
1,362,546 
5,584,161 

27,176,058 

These facilities will help maintain ARC laboratories and farm equipment at an up-to-date 
global standards to meet the research needs of Egypt. 

Research Support Program (RSP) 

The objective of RSP is to strengthen the research capabilities of ARC. This activity covers 
nine commodity-oriented programs to replace the previous 23 programs based on institutional 
and research needs of ARC. This program encourages interdisciplinary work among and 
across different institutes of ARC. Among these programs are cereals, oil crops, fiber crops, 
sugar crops, h i t  crops, vegetable crops, animal production, etc. Total obligated budgets US 
$12,132,000; expended as of March 3, 1994, was $1 1,760,886. 

Funding of RSP was projected to be through the special account, since January 1, 1993. As of 
September 30, 1993, this funding was still not available. Urgent expenditures were made from 
ARC budget on a limited basis. This has severely affected the performance of the RSP. RSP 
has a major impact on technology generation by ARC scientists, institutes, research stations, 
and production farmers, where basic, strategic, applied, and adaptive research are being 
implemented. 

Egyptiun National Agricultuml Library (ENAL) 

The mission of ENAL has been described as "to serve the people of Egypt as a modem state- 
of-the-art facility" for Knowledge Acquisition and Information System. ENAL under NARP 
provides facilities and updates information to Egypt's agricultural sector. 

It will function as the primary center for the storage, research, and dissemination of 
agricultural information in Egypt, the Near East, and Africa regions as well as contribute to 
the improvement, technology transfer, and extension of agriculture and its products. 

ENAL helps to fulfill the NARP purpose of providing flow of the most up-to-date appropriate 
technology by managing the purchase, organization, and production or research publication 
and popular versions of research results. 

- 
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Development of farm machinery 

The primary goal of the NARP Agricultural Mechanization Program is to upgrade the 
capabilities of the Agricultural Engineering R e s ~ h  Institute (AERI) in commercial style 
machinery designs, development, testing, and extension. This program established a 
Machinery Design and Development Section and assisted in training of engineers in 
machinery design, development, testing, operation, maintenance, and manufacturing in the 
USA and other countries. A few critically needed machines were developed including cereal 
crop thresher and seeder. The program also builds industrial linkages and commercial 
production with manufacturers to strengthen AERI's role in technology transfer to end users. 
The program has expended US $4,825,000 as of April 1994. The program has provided hands 
on training on machinery development, testing, and industrial extension and field application 
and adoption of new implements under the direct supervision of NARP. 

33.1.4 Solution to tomato virus in Fayoum and Ismailia governorates.- 2 

Infection of the Tomato Yellow Leaf Curl Virus (TYLCV) transmitted by the whitefly 
(Bemisia tabaci) drastically reduced tomato production on 42,401 feddans in Fayoum 
Governorate to 4.5 tons per feddan (t/fed) in the 1989 Nili season and on 12,023 feddans in 
Ismailia Governorate to 9.5 t/fed in the winter season (table A3-1). These are the major 
tomato seasons in the two governorates. Lack of supply of tomatoes in the market from the 
Fayoum Nili season forced the price to £ E 3 . ~ . 0 0 / k g  and quality was very poor. Other 
crops infected by the whitefly are Chile hot pepper and several grass species. Host plant 
species--other crops and plants on borders of fields and canals-serve to increase populations 
of the whitefly on the tomato crop. 

As a result of damage to tomato production by the severe infection of the whitefly in the 
Fayoum and Ismailia governorates, Minister of Agriculture Dr. Youssef Wally formed a 
committee chaired by Dr. Mohamed El-Beltagy, undersecretay of state for horticulture, to 
address the problem. The chairman selected well-qualified representatives of the key 
disciplines related to tomatoes to clearly identify and diagnose the causes for low production. 
Once this was done, technical committees were formed to develop recommended management 
practices and steps for their implementation. Management was the key element in quickly 
defining and resolving the tomato production problem. The technology transfer component of 
NARP helped to bring together an interdisciplinary team of 

'prepared by Dr. Willis McCuistion 
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Table A3-1. Tomato Production in Fayoum and Ismailia Governorates (63.6.1) 
Fayoum - Nili Season Ismailia - Winter Season - . 
Area Mean Area Mean 

Year (Feddans) (Tonw'f d )  (Feddans) ( Tonsfled) 

1989 (before NARP) 42,40 1 4.5 12,023 9.5 
1990 (start of NARP) 26,848 21.8 12,846 15.5 
1991 13,255 22.2 13,315 21.6 
1992 22,344 17.5 14,347 24.6 

scientists (specialists in horticulture, plant nutrition, entomology, pathology) from ARC 
institutes, NRC staff, universities, governorate directors, extensionists, and growers. The team 
leader and the assembled team managed this problem well and solved in one year what could 
have taken several years to accomplish. 

Agricultural extensionists were assigned designated areas. A group of 10 extensionists under 
the supervision of a leader in direct contact with governorate officials worked to obtain a 
picture of crop status and to monitor implementation of the total recommended package. 
Training of the extensionists through special courses began in January 1990. 

A plan was prepared to solve the viral problem and increase production in the 1990 season. 
The following steps were included: 

(1) Virologists confmed that serious plant protection and disease control began at the 
two-leaf stage of plant development, the most critical period affecting economic yield. 
Infected plants were eliminated up to four weeks after transplanting in the field. Plant 
protection was continued up to eight weeks after transplanting, and then all treatment 
for whitefly ceased. 

Seed to generate transplants for a given production area was sown in collective 
nurseries. Protection against whiteflies until time for transplanting was accomplished 
in three ways: (a) Sowing a border of cucurbit (squash), which is highly preferred by 
the whitefly. Squash was intelligently selected over cucumber because it must be 
cooked before eating whereas the cucumber can be eaten fresh in the field. The 
flowers of squash were picked off to eliminate or greatly reduce fruit set. Chickpea is 
also preferred by the whitefly, but it is very slow growing compared to squash; (b) 
Insecticide Temic was applied to the entire nursery to control whiteflies; and (c) nets 
were used to cover the nursery area, keeping out the whiteflies during development of 
the transplants. Seedlings were grown in plugs (peat pots) in Ismailia, which 
promoted vigorous early growth compared to bare-root transplants. Application of the 
recommended dose of fertilizer at the proper time also Stimulated the rapid 
development of the plant to move beyond the critical stage of infection. A healthy 
plant at the fruit production stage will not sustain loss from late infection. 
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(3) The benefits of squash were its preference as a food source and concentration of the 
whiteflies for effective chemical treatment. Due to this preference, fewer flies visited 
the tomato nurseries. Use of insecticide on the border of cucurbits would efficiently 
kill most of the flies and those remaining on the tomatoes were effectively controlled 
by the insecticide. There is a direct relationship between the number of flies per plant 
and transmission of the virus; thus the absolute number of flies must be kept at a 
minimum. As the fly population increased in the tomato field, they were sprayed by 
surface equipment on small fields and by helicopter on large collective fields. The 
helicopter was the most effective equipment for application of insecticides to 
eliminate the fly population over a large area and to restrict movement among fields. 
The propellers created maximum movement of the chemical to the undersurface of 
the leaf and uniform coverage of the soil surface. 

(4) One of the main factors for the program's success was the efficiency of the trained 
extensionists: their ability to identify the problems arising before the crop stage and 
to transfer of knowledge to farmers. 

(5) The recommended planting period for Nili season is July-August in Fayoum. The 
Fayoum governorate was subdivided and different sowing dates were prescribed 
considering wind direction for control of fly movement from older to younger 
plantations in the same area. This system permitted control of the fly for 7-8 weeks 
only in the field. It also facilitated extension of the marketing period. Decrees were 
issued against summer planting in Fayoum and Nili planting in Ismailia to eliminate 
transmission of virus from prior seasons to the main crop seasons. 

(6) Weeds in and around the nursery and in the field, one of the main contributing 
factors to increased whitefly population, must be controlled. 

(7) Timing, forms and quantities of fertilizer, and imgation were specified and promoted 
as part of the management package. 

Transfer of the tomato technology package was very successful in the 1990 Fayoum Nili 
season resulting in total production of 585,286 tons from 26,848 feddans compared to 190,804 
tons from 42,401 feddans in the 1989 season. Average yield was 21.8 tonslfed in 1990 vs. 4.5 
tondfed in 1989 (table A3-1). This was nearly a fivefold increase in one crop season. 
Adoption of improved management practices in Ismailia increased average tomato yields from 
9.5 tondfed in 1989 to 15.5 tondfed during winter 1990 and 21.6 tonslfed in winter 199 1, for 
total production of 1 14,2 18, 199,113, and 287,604 tons, respectively. 

As a result of the program involving 50,000 farmers in Fayoum, 440 village extension 
workers and 50 technology transfer specialists were trained in tomato production and 
protection. Permanent links were established among farmers, extensionists, subject matter 
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specialists, and administrators. Other benefits of high tomato production per feddan are 
savings of land, fertilizer, water, and chemicals for use on other crops. 

"This is an excellent example of how researchers and extensionists can formulate a team, 
collect known technologies into a recommended package and effectively apply it with 
producers to solve an identified problem," said Prof. Dr. Mohamed El-Beltagy. 

3.3.4 Human resource development 

The following material prepared by the Egyptian counterpart team. 

NARP-training programs are designed to improve the capability of Egyptian agricultural 
human resources to generate and transfer improved agricultural technologies to Egyptian 
farmers. In- and out-of-country training has a major objective of upgrading knowledge and 
skills of Egypt's pool of agricultural scientists and extension staff. Out-of-country offers 
opportunities for degree mining (M.S. and Ph.D) and postdoctoral as well as short scientific 
observational training. More than 1,412 trainees have traveled on that program. In-country 
training covers management, technical and English language training. More than 25 million 
person, training days were conducted under NARP in-country training. 

Obligated budget for out-of-country mining is US $19,499,401 and the expended amount up 
until March 3, 1994, was US $18,870,012. For the in-country mining, these are $10,246,637 
and $8,411,848, respectively; with a total US $29,746,038 and $27,28 1,860, respectively. 

These training programs have a major impact on the high-quality research being implemented 
and the fast flow of information from research to end-users in the past four years. The 
training programs are supported by media production (about 2 million copies of technical 
information) and some 47 temporary assignments in different subject areas. The obligated 
budget for media was US $386,000; expended was US $289,552 up to March 4, 1994. 

A science writing unit was established (April 1993) under the direction of the NARP-DG to 
improve the quality of scientific writing at ARC and to create informational material to 
publicize the institutions and accomplishments of ARC. 
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Figure All. Reorganization of seed component respomibilitis in the Miaisty of 
Agriculture and Land Reclamation (33.4.4.1) 
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3.4.2. Seed component training program. 

Number of 
persons Type of training Subject 

Several 

Post-graduate training 
9-week course 
1 -month short term 
2-month course 
3-month course 
TraveYstudy 

1-year course 

Conference 

Seed Improvement 
Various topics 
Seed health testing 
Seed health testing 
Cotton seed 
conditioning 
Computerized data & 
information systems 
Int. Seed Testing 

Asson. 

3.4.3. Seed component training, in-country events. 

Number of 
persons Subject 

Seed processing 
Seed production 
Field inspection 
Business and finance 
Organization & management of seed programs1 
operations 
Computer-assisted data & information handling 
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Table A3-2. Private sector seed companies, 1994 (53.4.4). 

Company Commodity 
Maize vegetables Wheat Other 

Egyptian Agric. & Seed Co. 
National Seed Co. 
Nile Seed Co. 
Danton - Misr Seed Co. 
Misr Pioneer Seed Co. 
Nile Storage & Crop Imp. Co. 
Misr Hytech Seed Co. 
El-Foaad Seed Co. 
Agrarian Reform Organization 
Central Cooperative Society 

X 

Potatoes* 

*Tissue culture 

3.4.4.2. Renovation of buildings.-The aim is to improve ARC research facilities, e.g. 
rehabilitation of research stations (renovation of station buildings and extension offices and 
improvement of experimental farm hands) and upgrading the research facilities (laboratory, 
farm, and office equipment) in order to increase and maintain the researchJextension 
capabilities of ARC. The obligated budget for station renovation is US $6,982,968 (not to 
exceed £E20,837,175). The obligation of GOE is £E2,800,000; expended was £E19,674,236 
up until March 4, 1994. Major renovations have been made in stations as well as in five 
research and experimentation centers and 69 extension offices. 
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3.5 EGYPT: Agricultural policies affecting planted area, product price and delivery 
requirement, 1994 

Area 
Name of restric- Price 
commodity tion control Delivery requirement 
Cotton No Processor Market limited to GOE ginning' 
sugarcane2 Yes Processor Market limited to GOE processing' 
Rice No moo8 No 
Wheat No Floor No 
Broadbeans No Floor No 
Lentils No Floor No 
Sesame No Floor No 
Groundnuts No Floor No 
Onions No Optional contracts4 Optional contracts 
Maize No Floor No 
Garlic No Optional contracts Optional contracts 
Soybeans No GOE price  NO^ 
Potatoes No Optional contract Optional contracts 
Fruit & 
vegetables No No No 

I. While the market for farmers in reality is limited to processing and ginning facilities 
owned by the GOE, each farmer has the freedom to market his product wherever he can 
find a buyer. 

2. A technical area restriction for cotton does exist in that, if a farmer grows cotton, he must 
grow a specific kind for that area. 

3. Floor price is a minimum price the farmer can receive by selling his product to the GOE, 
usually purchased by the PBDAC. 

4. Optional contracts refer to the farmer's option to sell his product on the open market or sell 
under a contract with a private processing facility. 

5. No delivery requirement; however, GOE is the only buyer. 
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Figure A3-2. The Agricultural Extension Organization in the Arab Republic of Egypt: Central Level (83.6.2). 
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Figure A3-3. Agricultural Organization at Governorate, District, and Village Levels-Arab Republic of Egypt (53.6.2). 
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Figure A3-4. Extension-Research ~1cdRegiona1 Research Extension Station1 
Agricultural Research Centers: Officers and Responsibilities (33.6.2). 

ARC 
4 
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Extension - Research Office 
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Position Res~onsibilitv/Job Descri~tion 

1 - Director (Program plan, day -to -day operation and 
reports) 

2- Governorate extension (Linking governorate extension with the 
Liasion officer extension - research office and share 

training) 

3- SMS - Audio-Visual Aids (~ud io -  Visual aids, information 
dissemination, communication and training) 

4- SMS - Program Planning (The annual program plan and governorate 
plans; field days, harvest days. meetings 
and share training) 

5- MIS Specialist (MIS data-base, information sys tem and 
assist with reports) 

6- (2-3) assistants (M 1s) (MIS assistant day- to -day operation & data 
collection, feed & analysis) 

7- Auditor (FinanceIAdmin.) (Finance plan day to day operations and 
administrative matters) 

8- Secretary (Secretarial work, typing, filling . . . etc.) 

Tropical Research and Development, Inc. 
A-63 



F@m A3-5. L ' i e  Betmto Extension and Research Components at ARC (53.62). 
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3.6.6. NARPITTC horticultural crops development programs' (53.6.2). 

The NARP technology transfer component (TTC) sponsors twenty-one horticultural crops 
programs in 15 governorates throughout Egypt. The goal has been to increase production and 
quality, to optimize profit, and to transfer new technologies to the end user. The achievement 
of this goal has been based on the belief that a two-way flow of information and an 
interdisciplinary approach are essential ingredients for successful agricultural development. 

Horticultural development in Egypt.-Prior to the introduction of the NARPmC system, 
there was little coordination of horticultural development by the various research andlor 
extension organizations in Egypt. Individual activities for different crops were targeted by 
ARC, the universities, and the Academy of Science, but these programs emphasized either 
research or extension, while farmers' participation was neglected. Programs provided the 
farmers with disease-free seedlings, but linkage between research and extension was 
fragmented, the programs themselves were scattered, and the concept of need assessment as 
integral to development did not exist. Thus the need for a national horticultural program was 
clear. The idea is to have interdisciplinary teams and let the farmer participate in nearly all 
aspects of the system, from planning to the transfer of technology. This is what it's all 
about-farmer involvement in researchlextension. 

The NARPmC, under the directorship of Dr. Mohamed El Beltagy, was given the 
assignment of rectifying this situation. Crops were targeted for development programs based 
on three criteria: the farmers' needs, the presence of acute problems, and the absence of other 
programs to address those problems. The tomato program was initiated in 1990. In 1991, 
apricot and olive programs were implemented, with apple, grape, mango, peach, pear, plum, 
cucurbit, and aromatic and medicinal herb programs added in 1992. As four crops are 
included under cucurbits, and eight crops under aromatic and medicinal herbs, a total of 21 
horticultural crops are now included. 

The system and approach.-At the top of the organizational structure is the steering 
committee, which is responsible for the overall planning and follow-up. Representatives on 
the committee come from all concerned areas of expertise, including the Agricultural 
Research Center (ARC), the National Research Center (NRC), the universities, the Central 
Administration for Horticultural Crops, the Central Administration for Plant Protection, and 
governorate agricultural undersecretaries. Producers, farmers, and exporters, considered 
essential for a well-rounded presentation of ideas, are also included. 

The technical advisory committee for each program is made up of commodity and 
disciplinary senior researchers from both ARC and non-ARC research establishments. The 

3submitted by A.I. Allam, Research-Extension Coordinator TTC/NARP 
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committees' task is to backstop the interdisciplinary team of subject matter specialists as they 
consider each commodity by both discipline and agrizone. 

The system of horticultural programs hinges upon the work of various interdisciplinary teams 
comprised of subject matter specialists, representing all disciplines, from ARC, NRC, the 
universities, the regional research stations, and other research organizations. These specialists 
are the implementers of the system. 

The subject matter specialists form a core group responsible for recommending new 
technologies to the farmers and then overseeing implementation by extension staff at the 
governorate, district, and village level. The extensionists themselves form a network spreading 
out across Egypt, providing education, communication, and training to farmers in orchards 
and fields from the Sinai to Marsa Matrouh, from Sohag to Alexandria. It takes a lot of 
spadework to uproot deep-seated cultural perceptions and to achieve success, but the farmer 
must move forward with the technology to increase income and meet food needs. 

One of the goals of the horticultural program is to create young, progressive leaders at all 
levels through this management system. They see how the system works--organizing human 
resources to get the best people to help, delegating authority to stimulate leadership, and 
organizing to efficiently manage available resources and technology. There is no 
discrimination in selecting the committee or team leaders: They may be the subject matter 
specialists in plant pathology, entomology, or commodity experts. The best people must be 
chosen to work on the comprehensive problems we face. 

Two-way communication.-Published technical recommendations and opportunities for 
farmer feedback are essential parts of the Horticultural Crops Programs. Biweekly meetings 
are held for the subject matter specialists to review progress and plan future activities. They 
make weekly visits to provide on-the-job and on-site training to both farmers and extension 
staff. Follow-up, monitoring, and evaluation of each program are essential to assure accurate 
recording of both progress and problems. This enables necessary changes to be made and 
problems to be addressed swiftly. To aid in the collection of data, special follow-up cards are 
given to each farmer to record all activities such as agrimanagement practices and visits paid 
by the subject matter specialists or extension staff. 

Extension bulletins, farmer guides, and agricultural calendars are produced by the subject 
matter specialists under the review of an editorial board chosen from the Steering and 
Technical Advisory Committees. Specific recommendations for the fanner are also made. The 
subject matter specialists are in constant contact with the farmers and other end-users via the 
extension system staff and programs. "Other end users" includes both producers and 
exporters, whose representatives also sit on the steering committee, thus augmenting the flow 
of communication. This two-way communication within the research1 extensionffarmer 
continuum ensures that research will be driven by the farmers' and end user's needs. 
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A sample of achievements-In the areas covered by the Horticultural Crops Program, there 
has been more than a twofold yield increase for tomatoes (table A3-3), while cucurbit yield 
increase has ranged from between 15 and 87 percent for different crops and governorates. 
Improvement in yield (both quantity and quality) of all fruit crops under the program has 
been documented. For example, apricot yield has increased from 3.6 in 1991 to 6.9 and 7.5 
metric tons per feddan for 1992 and 1993 respectively (table A3-3). Bioproduction of 
aromatic and medicinal plants has ensured safety for use, and a cleaner environment, a yield 
increase of 25 percent, and quality improvement. Above all, the farmers have gained 
confidence in the system, the subject matter specialists, and the extension staff, and have been 
given a sense of ownership in the program. 

Table A3-3. Average yield increase (in tons per feddan) (03.6.6.1). 

Governorate 1989 1990 1991 1992 1993 
Tomato 

Fayoum (Nili Season) 4.46* 21.8 20.3 17.5 NA 
Ismailia (Nili Season) 3.5* 9.4 16.7 21.8 NA 
Beni Sueif (summer season) NA NA 12.9* 30 NA 
Sohag (winter season) NA NA 10.4* 20.3 NA 

Apricot 
Fayoum and Qualubia NA NA 3.6* 6.9 7.5 

* Before NARP program 
Beni Sueif (Summer Season) 

Future prospects.-The future of the TTC Horticultural Crops program looks very good. The 
program's strength is its dynamism, which will allow it to address future problems as they 
arise. Facing a surplus of production in some crops, agriculture and food industries as well as 
the exporters can be addressed. In the near future, marketing and other socioeconomic 
strategies will be considered as a topic for agricultural extension under privatization 
(agricultural economist teams are already represented among the subject matter specialists). 

The TTC Horticultural Crops program also provides a model that is flexible enough to be 
adapted for other subject areas such as field crops and animal production. The strength of the 
program is its ability to bring the researcher, university professor, extensionist, and farmer 
together into a workable communications framework for the benefit of the end user and, 
ultimately, the national economy. 
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3.6.7. Role of technology transfer specialist 

The NARP Technology Transfer Component sponsored a unique approach to the methodology 
of communicating technical agricultural information. To facilitate two-way communication 
within the farmer/researcher/extensionist linkage a position designated Technology Transfer 
Specialist ('ITS) was created. This paper presents the context in which the 'ITS has been 
created, the role of the 'ITS in training programs, and the role of the 'ITS in the field. 

First, within a healthy, properly functioning, community of people who seek to blend the 
principles of science with agricultural production, no individual and no discipline stands 
alone. Each makes its contribution to, and receives benefit from, others within the overall 
organization. The interdependence of the various persons and groups involved must be 
recognized and accepted by all if the community as a whole is to reap the greatest benefit. 
Isolation of any person, group, or discipline will interfere with this interdependence and harm 
all who are involved. 

Secondly, communication within the science/agriculture community is, and must be, a 
two-way system. In a one-way communication system, those who only speak are deprived of 
the wisdom of those who only listen. Needs soon become a matter of guess work, responses 
become poorly aimed, and eventually any benefit received is as much accident as it is intent. 

The context for the TTS 

The reason for existence of an agricultural technology transfer organization is to develop, 
diffuse, and apply scientifically sound answers to practical problems in the production, 
processing, and marketing of farm products. Two very important and interrelated goals are 
served by these efforts: 

Production of food and fiber for the population of Egypt and for export. 
Production of a reasonable net profit for the farm family. 

Remembering the need for two-way communication, it is quickly apparent that this system 
must be constantly involved in dual activities. One is the sending of information from the 
developers of new technologies (scientists) to the users of new technologies (farmers). The 
other activity is the sending of information from the users of technology to the developers. 
This feedback function of the system is essential to keep the focus of research on problems 
that are being faced by the farmers. 

With a constant two way interchange of information regarding technical information a 
substantial training effort is extremely important. Information exchange can take place without 
training programs, but the quantity and quality of information exchanged is likely to be far 
lower than the levels desired and deserved. 
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At least four factors of technical information exchange are improved by suitable training 
programs : 

Accuracy. Technical information is often difficult to understand and mistakes are easily made 
unless the presentation of it is made very carefully. Furthermore, inaccurate information is 
often worse than no information at all. Therefore, training is essential to assure that correct 
information is transmitted from one person to the next. 

Understanding. Even the most accurately expressed information is of little use if it is not 
understood by the receiver. Accurate interpretation of scientific information and 
re-presentation of it in a form that is understood by an audience having little or no scientific 
background is a critical skill. The importance of this skill is greatly increased when 
translation from one language to another is involved as is frequently the case. Training is 
necessary to develop this skill (Training Of Trainers). Once the trainer has been developed as 
a communicator, it is absolutely essential that there be continued training regarding newly 
developed technologies. Without continual training, there will soon be a breakdown in the 
flow of newly developed technologies from the developer to the user. 

Application Knowing how to do something is as important as knowing what should be done. 
This is the reason for practicum training. Without practicum training there is a strong 
possibility that knowledge of a new technology will exist without application. 

Eficiency Without adequate training technology transfer does sometimes still take place. As 
has been pointed out above though it suffers from lack of accuracy, understanding, and 
application. This results in much less actual transfer and much more resources (time and 
money) are used for the transfer that is accomplished. A proper training effort will provide a 
great deal of efficiency in achieving high quality, timely transfer of new technologies. 

TTS role in training.-When a new technology is developed it is, at first, known only to the 
person or small group of persons who have due the research. At this point the new technology 
has much potential value but no actual value is realized by farmers or consumers. It has been 
developed but not diffused. 

The comments above have pointed out that development of a new idea or technology is only 
a part of the job. Diffusion is the next part and it is an area where training is of great 
importance. 

We must consider how the diffusion is to take place, and who is to be responsible for it. 

In the past, subject matter specialists have taken a dual role. They have been heavily involved 
in the research end of the system and they have also had a very strong role in preparing (i.e., 
training) the village extension worker to diffuse the information into the farming community. 
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This has been effective over the years, but is it the most efficient use of the time and 
educational background of the specialists? Furthermore, are the skills of a scientist entirely 
adequate to serve the communication needs of an efficient diffusion system? Is there a 
method that can be substituted for the traditional training approach which will be an 
improvement? 

Creation of the Technology Transfer Specialist suggests that the answers to these questions 
favor a change in approach. 

Research, communication, and agricultural production are three distinctly different skills. Each 
is highly developed as a discipline, and each is very important to the concept of a blended 
scientific and agricultural community. In spite of their identification as different skills it is 
difficult to say precisely where research ends and communication begins; where 
communication ends and production begins. 

This overlapping and blending has been present in the traditional system. Typically the 
approach has been for the scientist to assume the role of trainer (communicator) when 
approaching the village extension worker and the production community. The degree of 
success varies, but in all cases the amount of time spent in being a communicator diminishes 
the amount of time spent in being a researcher. This is a drain on research efficiency. 

To increases the effectiveness of technology transfer in Egypt an attempt is being made to 
have one well trained village extension worker for every 500 feddans of farm land. This 
requires an increase in personnel and training. 

The amount of training could perhaps be raised simply by increasing the number of scientists 
in the system and directing them to spend an increased percentage of their time in 
communication. The demands of accuracy, understanding, application and efficiency in 
training however, suggest that a skilled communicator with a strong understanding of science 
and production would be a better choice. From this situation arises the need for the 
Technology Transfer specialist. The TTS should have strong shots in communication, a good 
general agricultural background and at least one area of some expertise in agriculture (e.g. 
crops, horticulture and livestock etc). 

This approach will offer three areas for improvement. 

First, the scientist will to some extent be freed to do more research, There will not be a 
complete shift away from training as the 'ITS will still need to be trained in new 
technologies. Still, by having the ITS as a skilled and well trained intermediary, the village 
extension worker should get good training and the scientist should have more time available 
for further research. 
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Secondly, use of a skilled communicator in the TTS position will benefit the village extension 
worker and the farmer through employment of techniques for which the researcher had little 
time and perhaps few skills. This would include such matters as increased training in the use 
of audio-visual aids and preparation of written and graphic materials that will be quickly and 
easily understood by village extension workers and farmers. Finally, the amount of practicum 
training of village extension workers and Key Farmers could be increased. Some scientists are 
well prepared for this function and others are not well equipped at all. In any event their time 
would generally be more efficiently spent in research than in further work as a trainer. 

'ITS role in the field.-There are several ways that the TTS will continue to contribute in 
the field. 

The additional time (relative to the subject matter specialist) that can be spent in the field 
with the village extension worker will allow improved opportunity for interaction between the 
village extension worker and those who provide contact with the scientific community. 

By working with the village extension worker on communication skills in the field the TTS 
will, in effect, establish a practicum in communication along with the improved practicum 
training in newly developed technologies noted earlier. 

Time spent in the field with village extension workers on farms will provide the TTS with the 
opportunity to observe problems at the farm level. When a problem is observed by the TTS or 
expressed by a farmer or village extension worker, the TTS will be able to communicate this 
to the specialist. Under these circumstances, the specialist will have feedback is from a point 
of view somewhat different from that received through an advisory council even though the 
same problem is being addressed. This additional definition of the problem will be of value to 
the specialist in determining what sort of intervention should be made. It may also speed up 
the communication process as there will be frequent contact between the TTS and the 
specialist. 

Finally, there will be qccasions where the TTS will observe farmer generated solutions to 
problems in the field. At these times the TTS will be able to inform all village extension 
workers in the area of the innovation and thereby speed transfer of farmer generated 
technology. The TTS will also be in a position to relay such information to the specialist who 
will often be able to refine the idea to be scientifically sound across a large area and of 
benefit to many farmers. 

Summary.-The TTS position offers great potential value to the overall Technology Transfer 
effort. In training, positive impact will be received in the areas of accuracy, coherence, 
application, and efficiency. In the field, the TTS will be able to provide improvements in 
communication of technologies to the farmer and of feedback from the farmer. The overall 
benefit of these improvements will be a contribution to the production of food and fiber for 
people and net profit for farm families. 
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The ARCMARP response to the conditions which suggest a need for the TTS position is 
unique in the world. If successfully implemented, this will place Egypt in a position of world 
leadership in the area of extension methodology. 

The extension workers in the ARC are to be commended for their efforts to make the TTS 
concept work. They can rest assured that the NARP staff will do all that is possible in support 
of this effort. 

3.6.8. Role of subject matter specialist 

1. To maintain contact with research agencies and researchers to know current 
recommendations, and subjects being researched, and to provide input into research 
activities by bringing to researchers the insights of the real world situation of the end user. 

2. To study status and trends in particular production commodities on the national level and 
by regions, to determine deficiencies, interpret available information and develop concrete 
recommendations as to: (a) Needed action by government services and agencies, (b) 
problems that need further investigation by research institutions, (c) new methods and 
improvements to be introduced and promoted through the extension service, and (d) 
proposed objectives for the extension program in histher field of specialization by regions 
and for the country as a whole. 

3. To participate in planning of the extension program on the national level and assist 
regional services to set up priorities and objectives for regional and district programs. 

4. To develop training plans and other activities that will convey knowledge and the results of 
research to village extension workers who can transfer it to farmers for the resolution of 
their problems. 

5. To cooperate with agricultural information specialists to prepare bulletins, circulars, 
newsletters, and appropriate visual aids to be used to convey information to village 
extension workers. 

6. To participate in field activities (as and when possible), working directly with researcher, 
village extension workers and farmers on on-farm trials, extension demonstrations, 
workshops, and so forth. 

7. To participate in evaluation studies and surveys conducted by supervisors, extension 
specialists in other fields, research workers and others. 
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3.6.9. Role of village extension worker 

1. To develop friendly working relations with farm people and be considered by them as one 
of their own. 

2. To regularly visit farms, demonstration plots, and other installations in the village 
according to schedule, and develop plans of work based on the needs of the people. 

3. To contact and cooperate with farmers, cooperative and commodity leaders, local dealers in 
farm products, agents of farm equipment and supply fums, leaders of farm organizations 
and officials of agricultural institutions, services and agencies operating programs in the 
district. 

4. To prepare extension programs and annual plans of work with the help of rural leaders, 
extension supervisors and subject-matter specialists. 

5. To establish committees, councils or other mechanisms to obtain local-level input and 
feedback into problem identification (program development, execution, and evaluation). 

6. To plan and conduct educational activities such as demonstrations, meetings, surveys, field 
days, study tours, evening classes and workshops for farm youth and adults, and organize 
agricultural exhibits, campaigns and special projects involving farm people. 

7. To provide accurate information to all groups of farmers, based on an authoritative and 
unbiased source. Local extension workers should make use of one-to-one instruction, 
face-to-face group discussion, distribution of single concept fact sheets and other 
publications, as well as to assist as needed in preparing releases for the press, radio, and/or 
television. 

8. To cooperate fully with staff members in the extension organization in planning, 
conducting, and evaluating extension programs. 

9. To bring to the attention of the extension administration problems and situations requiring 
study and action. Report on extension activities and accomplishments through progress and 
special reports, personal letters and though contacts with district extension supervisors and 
subject matter specialists. 
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Table A3-4. Technology transfer component: lop plan summary, update to March 31, 1994 (93.6.2) 

B. Prepare lT Grant Manual Manual 
C. Execute Publk lT Grants Grants 
0. Execute Prlvale TT Grants Grants 
E. Establish Grant Evaluation System Plan 
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O. NARPIAPCPIMIS Workshops WIS 
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2. TTC Staffing 

3. PrepareIAppnwe Procurement Phm 

4. Proa~re VehlFles 

5. Execute PSA Pmcurement Contract 

6. EstabRsh MIS Instalhtiw 

7. Estabreh TT Task Group, 

8. Printed publications 

9. Photographk File8 

10. Produw Vldeo Prodvclo 

1 1. Produce Audio Programs 

12. Establish Monitoring and Evaluation 
system 

8. DraR Sustainable Productbn-Enhandng 
TT Model 

C. Develop Extension Long-Term Planning 

I. Impmvo lT ClpabAlfy a d  D c r n t n I n  mo 
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Table A3-5. Numbers of MALR extension employees, July 1993 (53.6.2) 

DISTRICT 

1202 

1958**** 

1246 

1202 

360 

5968 

GOVERNORATE 

434 
- 

52*** 

790 

135 

106 

151 7 

! 

AGENCY 

CAAES 

Includes only technical staff, not  administrative 
- - - - -- -- - . 

I 
'* Does not include 18,456 field extension workers -- I 

I I 
I _ . 

CENTRAL* 

365  

-- 

VILLAGE 

4458** 

ow 
**** 

1596 

2542 

1200 

9796 ' 

TOTAL 

6459 

21 51 
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4029 

1679 

18001 
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CA HORT 

CA AN PROD 

CA PLT PROT 
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-- 
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5 1  
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Table A3-6. No. of extension female engineers, C U E S  only, 1994 (93.62) 
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Table A3-7. No. of technology transfer specialists by commodity or activity and by governorate, actual 1994 and 
projected 1995 and 2000 (03.6.2) 

* Sugar and factory extension staff + MOA extension staff 

Crop 
Rice 
Cotton 
Sugarcane* 
Suugarbeet * 
Cereals 
Rural Women 
Fruits & Ve~et. 
Animal Prod. -- 
Plant Protect. 

No. of Gov. 
7 

14 
4 
3 

12 
7 

15 
4 

14 

Actual 1994 
72 
500 
130 
70 
140 
80 
300 

70 _ 

120 
1,482 Total 

Projected 1995 
100 
1000 
160 
100 
300 
100 
500 
100 
200 
2460 

Projected 2000 
120 
5000 
160 
200 
1000 
200 
1000 
500 
500 
8560 



Table A 3 4  Egypt: Fundions of a regulatory nature performed by village, district, and 
governorate extension personnel, before 1986 and now 1994 (33.62) 

Function Before 1986 - 1994 

11 Data used to determine, e.g., feed quotas, animal health insurance, and vaccine supplies. - 

Rotation Planning & 
Implementation: 
Corn, Wheat & Rice 

Cropping Patterns per 
Village, District & 
Governorates 

Pest Control: 
Chemical Applications 

GOE Quota on 
Fertilizers 

Required Delivery of 
Crops to Government 

Cleaning of Canals 
and Ditches 

Survey of Numbers 
and Types of Animals 
Owned by Each 
Farmer 

Government 
Distribution of Animal 
Feed 

Government Plans for 
Land Conservation 

Use of Arable Land for 
Non-Agricultural 
Purposes, e.g. Bldg. 

Aircraft Spraying for 
Cotton Worm Control 

Fines and Violations of 
Required Functions 
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Monitoring and 
Reporting to MALR 

Same as Above 

Same as Above 

Same as Above 

Same as Above 

Monitoring and 
Reporting 

Monitoring and 
Reporting 1 1  

Monitoring and 
Reporting 

Same as Above 

Same as Above 

Same as Above 

Notified Superiors and 
Other Officials of 
Violations 

- 

Technical Advice 
Only: Farmer Makes 
Decision 

Technical Advice 
Only: Farmer Makes 
Decision 

Some Monitoring 
Responsibilities 

No Longer a Quota on 
Fertilizers 

No Delivery 
Requirement on Any 
Crop 

Monitoring and 
Reporting 

Surveys of Animals No 
Longer Required 

Government No 
Longer Regulates Feed 
to Farmers Thru 
Quotas 

Monitoring and 
Reporting 

Monitoring and 
Reporting 

Some Monitoring 

No Longer Required to 
Report on Non- 
compliance of 
Recommended 
Practices Except as 
Indicated 



3.7.1 AgroforesCry techniques to ameliorate prevailing conditions in arid and saline 
parts of Egypt 

Egypt imports wood products and pulp at a value of £E2,574 million annually. Agroforestry 
Systems could provide cash income if properly directed to the marginal waste lands. There is 
a local demand for fiber for manufacture of particle board. Some species are useful for animal 
forage. 

Objectives: 

- To screen exotic and native trees and shrubs for drought an salinity tolerance. 

- To study the physiology and biochemistry of drought and salt tolerance in trees and 
shrubs. 

- To evaluate the wood quality of promising agroforestry trees and develop appropriate 
utilization techniques for their woody biomass. 

- To develop biotechnologies for producing fuel and alcohol products from wood residues. 

- To establish a plan germplasm containing seeds and cuttings of potentially useful drought 
and salt tolerant plants. 

- To distribute brees/shrubs which prove to be drought and/or salt tolerant in provenance 
trials. 

3.7.1. New initiative projects 

Introduction of biotechnology methodologies for poultry improvement.-The newly 
established biotechnology laboratory for poultry improvement has been established at the 
College of Agriculture, Cairo University. The lab is being used by the Animal Production 
Institute of the Ministry of Agriculture and others. 

Studies are underway to characterize the immune response of some of the imported and native 
chicken breeds and the effect of heat stress on these breeds. 

Numerous workshops for technicians and the private sector have been held and a number of 
publications have resulted from this work. The laboratory plans to provide a wide range of 
support services to the Egyptian poultry industry in the future. 

Control of anaplasmosis and babesiosis in Egypt through biotechno1ogy.- 
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The main objective of this project are: 

- To train Egyptian scientists in biotechnology and to initiate development of recombinant 
DNA vaccines that will protect cattle and buffaloes in Egypt against anaplasmosis and 
babesiosis. 

- To train Egyptian scientists in the use of DNA probes and submit serological assays for 
the diagnosis of anaplasmosis in Egypt. 

- To determine the distribution of anaplasmosis in cattle and buffaloes in Egypt using the 
novel diagnostic methods. 

- To train an Egyptian scientist in pheromone and tick biology and to develop a novel low- 
cost, environmentally safe solution for the control of the tick vectors and anaplasmosis 
and babesiosis in Egypt. 

Progress: 

This project is an important step toward establishing an infrastructure organization for 
biotechnology, livestock disease diagnosis, and prevention programs in Egypt. Thus, the 
training component of Egypt's animal health researchers in this field is the major aim of 
the project. Trainees seem to have acquired sufficient knowledge to fulfill the aims of the 
program. The training procedure that was used by the University of Florida scientists and 
Old Dominion University sufficient knowledge to be independent thinkers. Techniques 
used in the training could contribute significantly to future research an development of 
diagnosis and preventive measures of economically diseases. 

2. The use of the surface antigens of A. marginal (MSPLA, b, MSP2, and MSP4) to protect 
animals against anaplasmosis is still under evaluation. A pilot vaccine trial in underway 
in Gainesville, Florida. Results from this trial will contribute significantly to the future 
faith in this vaccine. 

3. Development of a new diagnostic test for babesiosis is being conducted by the University 
of Florida and Egyptian scientists. 

4. Progress on the sex pheromones for tick vector control is the most promising research 
product for immediate field application. 

The development of marine finfish hatchery technology in Egypt. Phase 111 transfer of 
technology to the private sector..-The marine Finfish Hatchery Technology Phase I and I1 
established the adaption of hatchery technology for stripped mullet under Egyptian conditions. 
Phase III provides the next step in technology transfer and private sector adoption of 
practices. 
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Objectives: 

- To build and operate a commercial prototype marine finfish hatchery in Egypt. 

- To conduct and document mullet fry production in Egypt. 

- To transfer the technology of the commercial prototype marine finfish hatchery and grow- 
out operations to the private sector. 

- To evaluate applicability of hatchery technology for other marine finfish species in Egypt. 

Soybean utilization cooperative technical assistance program.- 

Objectives: 

- Evaluate extrusion/expelling technology in a pilot plant situation; 

- Modify International Soybean program soy milk process for use in Egypt; 

- Develop soy foods (flour, ice cream, cheese) for Egypt; 

- Establish interaction between the Egyptian food industry and ARC; and 

- Promote use of homemade soy foods by Agricultural Extension. 

To date, the pilot plant has been modernized and is ready for installation of equipment. The 
pilot plant will be used to adapt existing technologies and products, develop new processes 
and products using soybeans, legumes and cereal mixtures. Technicians have been trained to 
maintain and operate the plant. FTRI scientists and private industrialists have learned the 
possibilities for industrial development by tours and workshops in the U.S. Several 
publications have been published are pending. Egyptian food products have been modified by 
using soy products in common recipes. 

Development of recombinant vaccines and rapid diagnostic kits for rinderpest.-The 
long-term objective of this proposal is the transfer of the technologies for modem molecular 
biology to Egypt. The immediate objective is to provide Egypt with the capability for 
developing recombinant vaccines and rapid diagnostic kits, to be used in combating livestock 
diseases. To date, there has been no actual research activity related to this project in Egypt. 
Reports indicate that progress is being made by Egyptian trainees at UC Davis in developing 
a diagnostic assay for the disease. Development of the lab and progress in other program 
goals is limited at this time. 
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Technology transfer for enhancing agricultural equipment testing capabilities in 
Egypt.- 

Objectives: 

- Assist in the design, acquisition, fabrication, installation, calibration, and operation of 
testing and research equipment. 

- Initiate test projects that will increase knowledge about the suitability and quality of 
agricultural equipment through utilization of performance standards, testing criteria and 
testing methods. 

- Evaluate existing national and international equipment testing standards to determine 
usefulness for Egypt. 

- Evaluate policies and procedures pertaining to the use of installed testing equipment and 
formalize methods for collecting, processing, analyzing and evaluating results. 

- Assist in transferring information to Egypt's agricultural community and equipment 
industry. 

Whitefly research initiative.- 

Objectives: 

- To identify and define host-related strains or biotypes of B. tabaci in Egypt and Arizona 
(Sonoran Desert) relative to biological and genetic differences which are important in 
developing control strategies. This will entail examination of: 

molecular biology and delineation of DNA-level differences (RAPDs) and 
cloning of nuclear mitochondria DNA genes within and between population in 
the two study and sites, 
analysis of biotype specific esters banding patterns, and 
targeting of enzyme systems responsible for pesticide and host plant 
detoxification and resistance management. 

- To evaluate virus-vector relationship regarding the abilitieslefficiencies of transmission for 
old and new world B.tabaci, and geminivirus strains to devise anti-transmission strategies 
through introduction of pertinent genes in transgenic plants. 

Agricultural biotechnology for sustainable productivity.- 

(A) Maize: Development of maize resistant to stem borers via genetic engineering 
approaches 
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Stem Borers are a major limiting factor to maize production in Egypt. Three species, Sesarnia 
cretica, Chilo sp. and Ostrinia nubilalis attack maize in Egypt. The major objective of the 
maize research is to develop genetically engineered stem borer resistant maize for Egypt. 
Collaboration is with Texas A&M and Cornell University. 

(B) Potato: Control of potato tuber moth resistant germplasm via genetic engineering 

The potato tuber moth phthorimaea operculella is a serious pest of field-grown and stored 
potatoes in Egypt and other parts of the world. Potato tuber moth control is currently 
achieved with the use of insecticides. Developing insect control through host plant resistance 
can reduce the need for chemical pesticides and lower the health and environmental risks 
associated with their use. The potato research plans to use transgenic potato plants expressing 
the biopesticide bacillus thuringiensis (I3.t) as parental material in a breeding program to 
develop new improved populations that are resistant to the potato tuber moth. These 
populations subsequently will be used for selection of improved advance lines directed toward 
varietal development. Collaboration is with Texas A&M and Cornell University. 

C) Cucurbit: Development of virus resistant cucurbit crops via conventional and genetic 
engineering approaches 

Virus infection is a major problem limiting cucurbit production in Egypt. The goal of the 
cucurbits team is to introduce virus resistance into cucurbit crops using a combination of 
molecular and conventional breeding approaches. A research team with expertise in the area 
of plant virology, molecular biology, tissue culture and plant transformation, and plant 
breeding will continue breeding efforts with cucumber, squash and melon materials that have 
been developed at Cornell University. These breeding lines will be evaluated for performance 
in Egyptian conditions. The zucchini yellow mosaic virus coat protein gene that was cloned 
and introduced into melon in Dr. Grumet's laboratory at Michigan State University will be 
tested for effectiveness against Egyptian isolates of zucchini yellow mosaic virus. 
Collaboration is with Michigan State University. 

D) Tomato: Development of transgenic tomatoes resistant to tomatoes yellow leaf curl 
disease 

The tomato research project is a continuation of Egypt's tomato project started in 1991 
through collaboration with the Scrips Research Institute in San Diego, California. Two 
Egyptian isolates of tomato yellow leaf curl virus (TYLCV-E) have been isolated and cloned 
and one of these has been sequences. PCR protocols have been set-up and can be used for 
diagnostic and molecular studies. The virus has been purified and a polyclonal antiserum has 
been initiated and should be available very soon. Another virus, presumably the beet curly 
top virus has been cloned and will be studied to determine its importance relative to the 
TYLCV-E. The goal of the tomato team is the development of transgenic tomatoes resistant 
to the tomato yellow leaf curl disease. 
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Commodity marketing system studies.--Since the early 1960s the Egyptian food system has 
been heavily dominated by government intervention in croppihg decisions, input supply, 
import and export controls, price controls and state controlled trading. Under that system, the 
government issued farm production plans, managed state trading firms, and tightly regulated 
private trade. Recently adopted policies have removed most state controls. In the new free 
market environment, there is growing awareness that both government and farmers must give 
more attention to marketing issues. There is, however, lingering distrust of private food 
marketing firms and little understanding that government and farmers may find it in their best 
interest to encourage institutional and operational innovation among the private firms who 
receive and sell farm products. 

Under the NARP new initiatives, studies were made on commodity systems for citrus, grapes, 
tomatoes, and potatoes. 

Objectives of the study: 

- Describe essential economic characteristics of 4 commodity systems. 

- Identify problems, unexploited economic opportunities, barriers to greater efficiency. 

- Project future economic evolution of the system considering technical and institutional 
modifications. 

- Suggest changes in policies, institutions, technology and management that will achieve 
greater profitability and improve system efficiency. 

Briefly, the study found: 

1. New Land development policy and economic liberalization stimulated rapid horticultural 
sector development and produced a market-oriented surge in exports which is only 
beginning. 

2. At this stage of development there is lack of reliable production and market information, 
as well as a need for profit enhancing technology and management practices with less 
emphasis on production technology and more on marketing, quality control, postharvest 
technology and management. 

Workshops were held following the study where, for each product there was a team 
presentation of system problems, constraints, barriers to efficiency and possible solutions. 
Presentations were followed by small group work sessions to get reactions and suggestions. 
The report of the work group results and plenary discussion will be included in final 
commodity reports. 
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New lands study.- 

Principal objectives of the study are: 

- Develop an updated costlbenefit analysis of alternative land reclamation approaches 
applying current policies and price relationships. 

- Analyze the impacts of the policy modifications since 1980 and of current economic 
conditions on small holders, graduates and investors as principal participants in 
distribution and sale of public lands. 

- Assess, and to the extent feasible, quantify the joint, and if possible, individual impacts 
of the policy, institutional and technical constraints on the viability of small holder, 
graduate and investor programs. 

- Compare the expected socioeconomic viability of investment in reclamation of additional 
land with expected socioeconomic viability of improving existing reclaimed land. 

- Review and assess urban and rural land utilization including the evolution of policies 
and the economic, technical, political, and institutional factors influencing future land 
use policies and directions. 

- As appropriate based on the above analysis identify potentially promising investments in 
either existing or future new lands. 

This is the first study using primary data that includes all aspects, including management. 

3.7.4 The Executive O m e  

To carry out the mandated functions, the Executive Office is divided into three main 
divisions: administration and financial, technical, and new initiative. 

Beside new-initiative-related activities, the Executive Office is secretariat and reporter for the 
Science and Technology Board and the NARP Executive Committee; serves as an office of 
the NARP Director General; and establishes and controls the administrative and financial 
systems for the entire NARP 

In addition, the Executive Office supervises specific activities which were agreed to be 
implemented centrally. These include: 

a offshore training through contract with San Diego State University Foundation as well 
as local training, 
b. offshore procurement, 
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c. implementing a unified inventory system, 
d. arrangement and control of the renovation of agricultural research stations, 
e. establishment of the Egyptian National Agricultural Library, and 
f. communication with reviewing offices from USAID and the Egyptian side. 

The Executive Office is organized into the following unites to undertake support of all NARP 
activities: Management Information Systems; Publications Unit; Document Control office; and 
personnel office. 

To carry out the mandated functions, the Executive Office has developed and organized the 
following resources. An automated financial system (Solomon 111 program); developed the 
NARP Manual for Personnel and Accounting Procedures; and established procedures for 
procurement, inventory control, renovation, implementation, etc. 

Other activities and innovations introduced by the Executive Office include: 

-Improving communication between NARP and USAID by holding regularly scheduled 
meetings; staff training in management information systems. The Executive Office has dealt 
with identified shortcomings to be granted "host country certification" by USAID. 

4.2. A comparison of yields in Egypt, and selected countries and regions, including the 
highest producing country (HP) for each commodity in 1992. 

Countrymegion Yields, kg/ha Annual Yield Gain 
1979-81 1990-92 197918 1-1990192 

Cereals 

Wheat 

Egypt 
World 
USA 
Europe 
(HP)Ireland 

Egypt 
World 
USA 
(HP)Australia 

Rice 
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Maize 

Egypt 
World 
USA 
Europe 
(HP)Chile 

Egypt 
World 
USA 
Europe 
(HP)BelgiumlLuxem 
bourg 

Egypt 
World 
USA 
Europe 
(HP)France 

Barley 

Sorghum 

Eg'Yl't 
World 
Europe 
(HP)Israel 

Egypt 
World 
Europe 
(HP)Lebanon 

Grain Legumes 

Chickpeas 

Lentils 
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Peanuts (in shell) 

Empt 
World 
USA 
Europe 
(HP)Israel 

Empt 
World 
USA 
Europe 
(HP)Italy 

Soybeans 

Oil Crops 

Empt 
World 
USA 
Europe 
(HP)Ital y 

Egypt 
World 
Europe 
(HP)Egypt 

Egypt 
World 
USA 
Europe 
(HP)China 

Sunflower seed 

1822 2178 
1168 1306 
1323 1433 
1434 1633 
1986 2496 

Sesame seed 

996 1246 
306 357 
48 1 742 
996 1246 

Linseed 

1207 1598 
456 701 
794 1 1 1 1  
510 1050 
722 3134 
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Fiber Crops 

Seed cotton 

Egypt 
World 
USA 
Europe 
(HP)Australia 

Egypt 
World 
(HP)Vietnam 

Jute and Jute-like fibers 

vegetables 

Artichokes 

Egypt 
World 
USA 
Europe 
(HP)Egypt 

Egypt 
World 
USA 
Europe 
(HP)Austria 

Egypt 
World 
USA 
Europe 
(HP)Republic of 
Korea 

Beans, green 

Cabbage 
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Carrots 

Egypt 
World 
USA 
Europe 
(HP)Israel 

Egypt 
World 
USA 
E ~ p e  
(HP) Japan 

Egypt 
World 
USA 

Egypt 
World 
USA 
Europe 
(HP)Israel 

Egypt 
World 
USA 
Europe 
(HQEgypt 

Chilies and Green Peppers 

Cucumbers and Gherkins 

Eggplant 

Garlic 
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Onions, dry 

Egypt 
World 
USA 
Europe 
(HP)Japm 

Egypt 
World 
USA 
Europe 
(HP)Belgium- 
Luxembourg 

Egypt 
World 
USA 
Europe 
(HP)Israel 

Egypt 
World 
USA 
Europe 
(HP)Netherlands 

Peas, green 

Pumpkins, Squash, Gourds 

Tomato 

Fruits 

Egypt 
World 
USA 
Europe 
(HP)China 

Cantaloupes, other melons 

31 101 19728 
14596 16120 
1 6667 17929 
12948 15247 
17120 24330 
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Grapes 

E W P ~  
World 
USA 
Europe 
(HP)USA 

Egypt 
World 
USA 
Europe 
(HP)Japan 

Watermelons 

Sugar Crops 

Sugarbeets 

Empt 
World 
USA 
Europe 
(HP)Netherlands 

Egypt 
World 
USA 
Europe 
(HP)Peru 

Sugarcane 

Milk 

Egypt 
World 
USA 
Europe 
(HP)Israel 

Milk, per cow per location, kglyr 

674 667 - 0.5 
1970 2070 + 9 
5377 6796 +I29 
3569 4136 + 52 
68 17 8953 +I94 
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7. List of Persons Contacted 

Youssef Wally 
Deputy Prime MinisterfMinister of Agriculture 

Adel El-Beltagy 
Director GeneralMARP, Board ChairmanIARC 

Mohamed Abdel-Salam 
Chief Researcher, Deputy Director-Cotton Research Institute 

Abdel-Wahab I. Allam 
Director, Seed Crops Research Institute, ARC 

Aden Abdullah Aw-Hassan 
Visiting Research Fellow, ICARDA 

Hank Bassford 
Mission Director, US AlD~Egypt 

Mohiey Batanouny 
New Initiatives Coordinator, Executive Office, NARP 

Moharned El-Beltagy 
Director-Technology Transfer Component, NARP 

Robert Booth 
Deputy Director General, ICARDA 

Roy Bosley 
Agribusiness Specialist, Hortcultural Marketing Project 

Douglas Clark, 
Former Director, Office of Agricultural Resources 
US AIDtEgyp t 

Daniel Coons 
InformatiodMlS Specialist, NARPISocial Consultants International 

Blair Cooper 
Agricultural Development Officer, Office of Agriculture 
USAID/Egypt 
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David Delgado 
Director, Office of Agriculture 
USAIDEgypt 

Mahmoud Ibrahim Elemery 
Seed Technology Research Department, Field Crops Reseach Institute 

Mohamed El -Eraky 
Technical Coordinator, Executive Office, NARP 

Don Esslinger 
Technology Transfer Advisor, NARPIConsortium for International 
Development 

Yahia H. Fayad 
Technical Officer, Executive Office, NARP 

Eldon E. Fredericks 
Education Technology Specialist, Extension Service, USDA 

Osman Galal 
Professor-of Community Health Science, UCLA School of Public Health 

Abdel-Azeem El-Gazaar 
Undersecretary for Foreign Relations, G O W i s t r y  of Agriculture 

Frank Gillespie 
Office of Agriculture, USAlDEgypt 

Magdy El-Gindy 
New Initiatives Technical Officer, NARPExecutive Office 

Abdel-Salam Gomaa 
Director, ARC 

Youssef Hamdy 
Director, Egyptian National Agricultural Library 

Kelly Harrison 
Team Leader, Horticulture Marketing Project 
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William Hargraves 
Senior Consultant, Commercial Food hdiat ion,  Horticultural Marketing 
Project 

Dia Hassanein 
Research Grants & Collaborative Research Technical Coordinator, NARP 

Edgar Holcomb, Jr. 
Citrus Specialist, Horticultural Marketing Project 

Bernhard Homeyer 
Chief of Party, Improvement of Seed Production and Supply Project, 
CASIGTZ 

Azmy Iskander 
Plant Director, Misr Pioneer Seed Company 

Abdrabboh Ismail 
Deputy Director, Food Crops Research Institute/Director, Maize Program 

Robert Jordan 
Associate Mission Director, Program Development and Support 
US AID/Egypt 

Ahrned Kame1 
Managing Director, Misr Pioneer Seed Company 

Amir Khan 
Agricultural Engineer, NARPIConsortium for International Development 

Carol Lancaster 
Deputy Administrator-USAID 

Ellen Larson 
Technical Advisor for Editorial Assistance, NARPlConsortium for 
International Development 

G.R. Jack Law 
Project Manager, NARP-Training, NARPISan Diego State University 
Foundation 

Lowell Lewis 
Senior Research Advisor, NARPIConsortium for International Development 
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Donald Lindsey 
Chief of PartyrResearch Grants Coordinator, NARP/Consortium for 
International Development 

L. Antonio Lizana 
Agronomist, Horticultural Marketing Project 

Max Lowdennillt 
Irrigation Management Specialist, Irrigation Improvement Project, Nathan 
Associates 

Fathy Macklad 
Research Stations Advisor, NARPlConsortium for International Development 

Abdel Latif Madi 
Plant Manager, National Seed Company 

Magdy Madkour 
Director, Agricultural Genetic Engineering Research Institute 

Fawzi Naim Mahrous 
Undersecretary for the Central Administration of Agricultural Extension, 
MALR 

Robert Maloney 
Agriculture Specialist, Horticultural Marketing Project 

Willis McCuistion 
Research Advisor, NARPlConsortium for International Development 

Said Abd El-Maksoud 
Science Writer, NARPIConsortium for International Development 

Mahmoud Mansour 
Director, Agricultural Economics Research Institute 

Saad Nassar 
Agricultural Economist, Ministry of Agriculture, GOE 
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Mohamed A. Sherif Omran 
Agricultural Economist, Office of Agricultural Credit & Economics, 
USAIDEgypt 

Adly El-Sayed Osman 
Project Officer-Seed Component, 
USAIDEgypt 

Nasr El-Deon Rohaiem 
Project Officer-New Initiatives, Agricultural Resources Directorate 
USAIDEgypt 

Ahmed Salem 
General Manager, National Seed Company 

Maddah El-Din Mohamed Saliman 
Senior Researcher, Seed Technology Research Station, Field Crops 
Research Institute 

Mohamed Shafie Sallam 
D i t o r ,  Agricultural Extension & Rural Development Research Institute 

Fenton Sands 
Agricultural Economist, Office of Agricultural Credit and Economics 

Fouad Sileem 
Applied Technology Transfer Advisor, Technology Transfer Component 
NARP\Consortium for International Development 

Abdel Maboud Abdel Shafi Ali 
Head of Seed Technology Research Station, Field Crops Research Institute 

Ahmed Khairy El-Sherif 
Senior M.I.S. Specialist, Executive Office, NARP 

Mahmoud El-Solh 
Regional Coordinator, ICARDA 

Mohamed Fawzy El-Shaarawi 
Former Vice-President, Ain Shams University 

Dick Tinsley 
Project ManagerIAgronomist, Egypt Rice Research Program, IRRI 
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Eric Wailes 
Professor-Agricultural Marketing and Policy, University of Arkansas 

M. Salah Abdel Wanis 
Director, Central Administration for Seed 

Clem Webber 
Director, Office of Agricultural Resources, USAlDEgypt 

Christopher Weisbecker 
Staff Member, Improvement of Seed Production and Supply Project, 
CASIGTZ 
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