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ANNEX A: A SCENARIO FOR AGRICULTURAL POLICY
 

ADJUSTMENTS IN EGYPT
 

If climatic conditions are taken into consideration, Egypt has
 

one of the richest endowments of agricultural resources on the African
 

continent and possibly world-wide. Yet this nation is not taking
 

advantage of these resources to further its own economic development.
 

D]iscriminatory trade, exchange rate and price policies undervalue these
 

v.isources for development purposes by a considerable margin. By the
 

s.:.me token, Egypt has Failed to capitalize on new production knowledge
 

from the world ecunomy that is available to it at virtually zero cost.
 

It is not new to Egyptians to hear that their food subsidies are
 

high and that the prices paid to farmers are low. Egyptians themselves
 

know it, and certainly many foreign observers have noted the extent of
 

the distortion in relative prices.
 

Less seldom, however, does one hear clearly articulated statements
 

of the consequences of these distorted prices. I believe it might be
 

useful to attempt such an articulation as part of the on-going debate
 

over the country's agricultural development strategy.
 

There are a number of ways one might approach the problem. Perhaps
 

the obvious place to start is with income-distribution issues, since
 

there are strong income-distribution considerations in the present set
 

of policies.
 

Egypt is to be commended for distributing the benefits of its eco

nomic development on a reasonably ,quitable basis--in fact, for a raoid
 

growth economy, the distribution has been possibly as equitable as that
 

of any country in the world. Moreover, I would not question this goal
 

since each country makes its own choices. What can be questioned is
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In

the way inwhich the distribution of income has been altered. 


the primary means of taxing
Egypt, the price system has been used as 


sector and of distributing income to consumers. The
 
the agricultural 


problem with this is that the price mechanisIm isa very inefficient
 

On the production side, it has
 
means of doing either one of them. 


serious output-depressing effects, thereby eventually 
killing the
 

"qoose that could lay the Golden Egg." On the consumer side, it dis

to the truly
and all rather than 

tributes benefits capriciously to one 


needy, while at the same time inducing an inefficient use of the
 

ration's resources.
 

Given that equity is such an obvious consideration in present
 

pricing policies, itmight be worth examining some of 
the obvious equity
 

Lowering food prices obviously
consequences of the current system. 

shifts the rel aLive distribution of income in favor of the poor. Most 

a switch if resources
societies would have little quarrel with such 


relative
 
were available to do it. But although the poor benefit in a 


case that upper-income groups benefit more in an
 sense, it is also the 

quantities of food. Is
 

absolute sense, since they consume larger total 


With a given amount of resources to
that what society really wants? 


redistribute, does it really want to redistribute it among rich and poor
 

Or would it prefer to concentrate what limited resources it has
 
alike? 


on the truly poor?
 

Consider also the Egyptian producer. Almost every country in the
 

world siphons resources out of agriculture to further its development
 

Again, there can be no quarrel with that since at early stages

process. 


of development, the bulk of a nation's resources are 
in the agricultural
 

But one can question the way resources are taxed away from the
 
sector. 


There are ways that resources can be remuved from
agricultural sector. 

agriculture without the strong disincentive effects of the present sys

ten. 
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Returning to equity considerations, one can well agree that those 

in the agricultural sector should havw their income lowered relative 

to those in the non-farm sector. But if equity is such a strong consi

deration, does it really make sense to pay foreign producers a much 

higher price than domestic p~roducers receive for the same product? And 

most especilly, does it make sense to so strongly favor tie foreign 

producer if in the process the agcirugate rate of economic development 

for the economy as a whole is sacrificed? The important point to be 

made in this context is that the price system is a poor way to redistri-

Paso income, but an effective way of obtaining an efficient allocation 

of resources. An overriding pulicy goal in the near to short-term future 

s5Q,!I d he to dis:onnect the price .y'.e from its present incoune-distri

,ation objectives and shift it in the direction of efficiency so as to
 

obLain a more effective allocation of resources. 

Efficiency often sounds like an abstract concept. What does it 

really mean for a country like Egypt as it moves through the 1980's? 

Egypt's political power on the international scene will be largely 

determined by its economic power. It is economic power that will enable 

it to sustain a strong defense; it is economic power that will enable 

it to influence its neighburs, and it is economic power that will enable 

it to provide for its own citizens. 

Economic power is rooted in higher rates of economic growth and 

development. One can look back and say that the eight-to-nine percent 

growth rates of the recent past kve been unusually good on a world 

scale. But what if those growth rates had been twelve percent? How 

much better off would Egypt's people have been if its growth rate had 

been higher? The answers are obvious. 

More efficient use of the nation's resources is the key to obtain

ing higher growth rates. It is the reason that efficiency prices are so
 

important, for it is only in the presence of appropriate price signals
 

that maximum advantage can be taken of Egypt's unusual resource endow-


ILK . 
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a number of differentEfficiency prices for agriculture involve 

the prices producers should reflect the
issues. In first place, to 

that Egypt favors in the international
international oppo,'tunity costs 

tht this moru tlan ,etting 
economy. It should be emphasized involves 

border prices.consistent withduwiestic producers prices up 	 to a level 

ratio of agricultural to non-agriculturalIt also involves getting the 

at which those same goods trade in
prices consistent with the ratios 

the international economy. 

consistent with what
Secondly, prices that consumers pay should be 

will pay the same costs for 
are paid. in that way consumersproducers 

their consumption basket as thle incremental cost of either producing 

at
those goods at home or of importing them. To set consumer 	prices 

thelm. Inis either to tax consumers or to subsidize any other level 
with a consequent sacrifice

either casc economic wastage is the result, 

of economic growth and development. 

to state what the objectives 	of price policies
It is simple enough 


should be. It is quite another to move from the present set of price
 

ratios to the desired set. The income-distribution consequences of
 

If these are not handled well, political
such a shift will be large. 


to retrogression in the pursuit of the

disturbances can easily lead 

desired policy and possibly the loss of power of the incumbent government.
 

a new of price
Caution is obviously 	required in shifting to set 

that with strong political leadership, it can 
rela'ions. But I believe 

that the goals of policy be 
be done. Political leadership will require 


the shifts made clear.

clearly articulated and the rationale for 

is that incomethe present systemAn important characteristic of 

Producers are being taxed in 
is being redistributed in implicit ways. 


at less than the internatiol->opportunity
implicit ways by being paid 


costs for their products. Consumers are receiving implicit subsidies
 

by virtue of being able to pay artificailly low prices. fiance, an
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important share of the income that is redistributed never passes
 

through the Federal Treasury.
 

An important element of changing the system is to make these taxes 

And income transfers explicit. That is inevitably necessary if prices 

are to play their true allocatory role. It will also eventually lead 

to a more reasoned political choice as to whether these are really the 

income shifts that society wants. 

1ranslating efforts to make income distributior explicit into
 

policy actions means two things. First, one would want prices to re-


W tye scarcity va1lues. Second, income t:ransfers are connected to 

exp.icit: forms. For tie producer, it wouldl mean that he would begin to 

pay, say, an incon; tax or a land tax. For the -!sumer, it would mean 

that rather than low consumer prices, he would receive an explicit in

come supplement from the government. In principle, one could make these 

changes without altering the present distribution c F income. Politically, 

it might be desirable to try to muvu more rapidly. 

The logical place to begin is on the producer side. Liberalization 

of prices to farmers should lead to significant increases in output. 

These increased inoutlput will iMake iteasier to deal with the consump

tion side of the problem. They will also Make it possible to import 

less food. A reduction in the import bill will help strengthen the 

Egyptian pound, thereby helping to offset some of the inflationary 

effects of the price increases for agiricultural products. They will 

also free up foreign exchange to purchase other imports required for 

the development process. 

It is important to recognize that agricultural output will increase 

from a number of sources. In the first place, there will be the usual 

response from moving up the supply curve. This response may not be very 

large in the short run, and policy makers should not expect too much.
 

But it should not take more than two or three production periods for 
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the commodity mix to shift and for farmers to begin to use their own 

labor and land more intensively.
 

Over the longer term, the production response could be quite sub

stantial, especially if the recommendations to strengJhen the agricul

tural research and extension services ade elsewhere in the Strategy 

for Accelerated Agricultural Development (SAAD) report are heeded. 

sceneUnder these circumstances the new knowledge on the world will 

to sixty percent maybegin to be adopted, and output response of forty 

eventuafly be obtained. 

can obviously hring someThe liberalization of producer prices 

significant benefits, especially if patience is exercised and prices 

are sustained with persistence. However, parallel measures are required 

at the same time. The increase in producer prices means that the acqui

sition of resources by the government from the agricultural sector will 

to be acquired in-kind. Moreover,be more expensive, if resources are 

the implicit income transfer that the previously distorted prices 

represented will no longer be available. Hence, a larger explicit 

resource transfer will be n2eded. 

The need far larger e>plicit resource transfers to offset, at 

least to some extent, the decline in implicit transfers suggests that 

arethe land tax be increased at the same time that producer prices 

effective in mobilizingliberalized. An income tax could be just as 

for preferring the land tax.resources, but there are strong reasons 

In the first place, such a tax has a minimal resource allocation effect 

to extract the Ricardian rent.if it is set at levels no higher than 

In the second place, it can be defined in such a way as to be very 

similar to Lhe present p'ocureent system , which will facilitate its 

large capitaladoption. And in the third place, it will limit the 


gains that present land owners mlight receive from increased prices,
 

thereby minimizing the political problems associated with price liber

dl ization. 
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An important corollary policy required to go along with the im

exists
nenentation of a land tax is to break the linkage that now 

becween the level of cash rents and the present land tax. In my 

id(q.cnt that linkage should be broken in any case. It is not clear 

wi:out further analysis at what level the land tax should be set. 

That will depend in part on what is done on the consumption side. 

However, the calculation of the tax required is possible. It would 

not be diificult to ascertain, for example, tIe level of explicit tax

at:ion that would be roughly equal to current levels of implicit taxa

n Ati. a significant output response from price liberalization,
 

% o.vel of the explicit tax could be set even higher while still 

i eavi i dudocers better off than they are at present. 

The advantage of a land tax is that it has no disincentive effects, 

if properly set, in sharp contrast to the present system of taxes. To
 

yjain acceptance for the idea, it would be important to articulate to 

producers that t:he level of Laxation is not being changed, only its 

method of collectinu. If the tax is well-designed, policy makers 

would be able to obtain the output-increasing effects without providing 

large capital gains to producers. Mlhe tax could be collc wd in-kind 

or in cash. Eventually, it would be desirable to move to a system of 

cash payments , dithough during the transition period there may be 

advantages to collecting it in-kind.
 

Other policy changes should be made on the producer side at the
 

same time that producer prices are liberalized and the land tax imposed.
 

For example, the prices of fertilizer and energy could be moved to
 

their international--opportunity costs as well. And interest rates for
 

credit should be set at levels consistent with the incremental cost of
 

Given the nature of the adjustments
supplying credit to the sector. 


move theirrequired, efforts should be made to all price relations to 

proper ratios at the same time. 
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The most sevre political difficulties of any adjustment scenario
 

are likely to be encountered on the consumer side. Hence, it is wise
 

consumer
 
to move with caution. The ultimate objective should be to move 


prices to a level consistent with the prices that producers receive or 

to that at which the commodities are imported and to convert implicit 

to explicit income transfers. To do this may requireincome transfers 


a significant change in wage policy, and this may he the most difficult
 

part of Lhu transition process. Ultimately, nominal wage rates will
 

need to reflect the higher costs of food, if the real wage rates 
of
 

are to remain unaltered.
workers 


From the perspective of the employing sector, the increase in
 

nonnal wage rates, of course, will be an increase in real wages. Hence,
 

in the short term there will be significant income losses in the producer
 

sector, even if the level of real wages remains unchanged to the worker.
 

I will return to this point at a latter stage.
 

Given the political significance of the one piaster loaf of bread,
 

there may be merit in retaining some aspects of this policy through the
 

transition, although upward adjustments in the cost of this 
bread should
 

a scaled basis through time.
be started immediately and repeated on 


Something like a food-stamp program should replace the remainder of
 

the food subsidy, with the cash value of the food stamps roughly approx

imating present food subsidies.
 

to their true scarcity
Raising producer prices and import prices 


that the cost of providing the consumer with the present
value will mean 


subsidized market basket will increase substantially. It is probably
 

unrealistic to uxpect that the government would be able to compensate
 

the loss in income associated with a return

all members of society for 


it is perhaps

to incentive prices for agriculture. For that reason 


best to use both wage policy and some type of food-stMp program jointly.
 

Policy decisions will be required to determine both the population
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groups eligible for the food-stamp program and the amount of income 

to be provided. These are ultimately political decisions. However, 

i would Suggest that attempts be made to support the incomes of those 

whose incomes are in or near the bottom 25 to 30 percent of the distri

bution. However, it would probably be unrealistic to attempt to match 

current consumption levels since these reflect highly subsidized 

)[ices. A more appropriate approach would be to try to provide ade

quate nutrition at the changed-price relations, given the income this 

p.rt of the population receives. 

Two other elements are required in moving to a set of true scarcity 

pr'ites on the consumer side. First, wagus should be raised for people 

it, the public sector to compensate for the increase in food costs. 

Secouid, some way needs to be found to compensate the private sector 

for paying higher wage rates. This can be handled either by a tax 

exemption, or by a direct subsidy on the payroll--a counterpart to the 

more familiar payroll tax. 

A number of points should be kept in mind in implementing those 

;OIlicies. First, it is unrealistic to attempt to compensate all losses 

on the wage bill. The administrative burden would be too great. A 

policy decision would be required regarding the size of firm to compen

sate. A useful rule of thumb might be to attempt, compensation for all 

employers hiring five or more workers. 

Second, it is unrealistic in the short term to expect wage adjust

ments that would fully compensate the previous market basket at the 

new price levels. The best that can be done is to attempt to reduce 

the income losses for the bulk of the population. Political leadership 

of a high order will be recluired during this period, with clear articu

lation of policy goals and expected consequences repeatedly stated. 

Finally, wage subsidies should be gradually phased out over time.
 

A three-year transition period would appear to be appropriate. The
 

length of the transition period and the amount of the wage subsidy
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Perhaps the 	goal
should be clearly articulated from the beginning. 


should be to offset seventy-five 	percent of the increase in wage costs
 

the first year, fifty percent the 	second year, and twenty-five percent 

the third year.
 

These proposals for handling the 	transition to true scarcity
 

consumer will obviously 	have important budget implicaprices for the 

tions. The shift from implicit subsidies to explicit subsidies will 

be the
require an iicreasc in budget expenditure. Added to this will 

public sector and the direct subsidy
increase in 	 the wage bill for the 

bill for firms in the private sector.on the wage 

these increasesThere are two important means of 	dealing witi. in 

agriculture or something equiva
fiscal costs. First, the land tax on 

lent to it is imperative. If the output response to higher prices is 

The need to have a
substantial , the tax take could be substantial . 

resources is one reasun why policy-makers should
larger supply of fiscal 


with dispatch to implement the technology programs suggested in
 
move 


the SAAD report. The combination of sound technology programs and pro

per price incentives should bring about a significant output response.
 

recognized that present 	conculption levels may
It should also be 

levels have increasedConsumptionbe deceptive as a guide 	 to policy. 


in part because of the significant decline in

rapidly in recent years 

the real price of food. If more 	 realistic prices are effectuated in 

for food expected to decrease.
the market place, consumption levels can be 

also be help from other 	sources. Proper incentiveThere will 


prices to farmers should lead to an important increase in the demand
 

for 1abor from agri cul Lure. This increase 	in demand will come in part
 

the current commodity mix.

from an intensification of production with 


prices might realistically be expected
Xn addition, a liberalization of 

with a shift out of
 

to lead to a more labor-intensive commodity mix, 

crops and a heavier emphasis on labor-intensiveforage crops to cultiva ted 
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fruits and vegetables. This increase in the demand for labor should 

help keep strong upward pressures on wage rates throughout the economy, 

thereby helping to offset in some measure the losses in income due to 

higher food costs. 

A major change should take place in the use of commodities pro

vided by the PL-480 and the Commodity Import Programs (CIP). Currently, 

both of these programs have enabled the government to avoid facing its 

lricing problems in the food and agricultural sectors. Realistically, 

one cannot expect either of these programs to continue indefinitely 

into the future. Therefore, both of them should be used to help achieve 

the transition to a more appropriate set of price policies, and eventu

ally to complete economic independence. 

How can that be done? In the first place, the commodities should 

be released into the economy in such a way as to have minimal disincen

tive effects. The easiest way to do that is through income transfers 

to low-income groups in society. In that way the i-.'.reased supply of 

food which the increased imports represent will also be increasing 

demand. By moving on both sides of the market, there should be minimal 

price disincentive effects.
 

The second way the PL-480 and CIP commodities can be used to help 

get through the transition period is to use them as integral elements 

of the government's fiscal resources. In this way, they can help alle

viate any cash flow problelns that arise from implementing the land tax 

on agriculture. They also can simply count as part of the government's 

fiscal resources.
 

I see at least three ways that the PL-480 and CIP commodities 

can be used as fiscal resources in tine transition. First, they can be 

used directly in the food-stamp program. The food stamps will provide 

a certain real income equivalent of food to low-income groups. During 

the transitional phase the concessional commodities can be provided 
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to them in-kind. Finally, the wage subsidy to the private sector
 

In that way, the firms in the private
might also be provided in-kind. 


sector could in turn provide at least part of their 
wage increase- in

kind. 

Finally, a significant part of the PL-480 shipments could be 
used
 

as a means of increasing the schooling rate in both the rural and urban 

One way to do this is through school-lunch programs. Literacy
areas. 


and skill levels are presently low in the Egyptian economy. The transi

improvement in
ticn to a modern industrial society requires a general 

cognitive skills among the population and an increase in skills useful 

to a modern industrial economy. Even in agriculture, the adoption of 

an increase in cognitivemodern, high technology agriculture requires 

skills and an increase in other vocational skills. 

cost of schooling and the acquisitionPerhaps the most important 

skills in a low-income country such as Egypt is theof vocational 
and vocational training.income sacrificed in acquiring such schooling 

to produce the subsistenceIn rural areas, children are needed to work 

level of living, although essentially the same thing happens when low

inmarginalincome families move to the city. Children also engage 

work activities to help earn the subsistence level of income for the 

family. If food costs rise, of course, this will be an even more 

serious problem. 

However, PL-480 c nmodities can be used very effectively to help 

of a school-lunchoffset these difficulties. If food is used as part 

can be used as an offset to the sacrificed income of parti
program, it 

cipation in schooling and training activities. In effect, students are 

such a program, a very important
paid to go to school. In implementing 

should be kept in mind, namely, the amount of food provided
principle 
In general, this
 

should be sufficient to offset the sacrificed income. 

or a school breakfast--it will 
will require more than a school lunch 

hone with him.be able to take some foodrequire that the student 

the amount of food required for this purpose can be
Therefore, 



determined only after local conditions have been taken into account. 

Such a policy has a number of important fringe benefits. In the 

first place, it amounts to using PL-480 and CIP shipments as an invest

ment good--as investment in the human capital of schooling and skills. 

The social rate of return to such investments is demonstrably high. 

Moreover, these investments will benefit those at the low end of the 

income distribution, thereby increasing the income potential of 

these groups.
 

Second, inducement of higher participation rates in schooling and 

training programs will result in some withdrawal from the labor force 

and a consequent increase in wage rates, especially for the unskilled. 

This increase in wage rates will further help offset increases in the 

cost of living that will result from moving to true scarcity prices 

for consumers. 

To conclude this section, it is worth noting that what I have 

attempted to define is a package of policies that will help move 

through a transition period that is expected to be quite difficult 

politically because of the important redistribution of income that is 

anticipated. Soue of the actions suggested may well become permanent 

features of policy. Obviously prices that reflect true international 

opportuni ty costs and true domestic scarcity costs should be a long

term goal of polciy. Some system of taxing agriculture other than 

through the price system should also be a permanent feature of policy, 

as should some non-price means of providing income transfers to the poor. 

The use of wage subsidies should be a transitional feature of policy, 

however, and should be supported by well-articulated policy goals and 

a well-specified time period. The use of PL-480 and CIP commodities 

should also be a transitional policy. Ultimately, domestic fiscal 

sources will be needed to replace concessional inputs. The same is 

true for the school lunch or food-for-school programs. Egypt should 
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today make a conscious decision to phase out its PL-480 and CIP
 

-imports within a reasonable time horizon of say, three 
to five years.
 

and to more rational sure rcute to economic independenceThat is the 

economic policies.
 

in the wage marketsequilibrium consequencesFinally, the general 

of the above policy mix can be quite substantial. 1 have attempted to 

so that wage increases will be an important
structure the policy mix 

to true scarcity
!reans of offsetting income losses from the shift 

require careful monitoring. Those
prices. However, this process will 

marke,.' that are short on information can experience large changes in 

Such changes can snowball, with 
response to minor external shocks. 

important political consequences. It is therefore important to closely 

on so as to make mid-course corrections as re
monitor what is going 

quired.
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ANNEX B: AGRICULTURAL POLICY: DIAGNOSIS
 

AND AN ADJUSTMENT AGENDA
 

I. INTRODUCTION
 

The elaboration of mechanisms by which resources flow between the
 
agricultural and non-agricultural sectors has been one of the most impor
tant contributions of researchers in the field of agricultural development.
 

The trail has been elusive and complex. For example, only in recent years
 
has the full impact on the agricultural sector of macru-economic policies 

having to do with trade and exchange rate adjustments been understood. 
These phenomena are complicated in all economies but, because of the
 
extent of governemnt involvement in all phases of economic life, they are
 
particularly difficult to trace in Egypt. Without reasonably functioning
 

markets in a number of the major sectors, it is difficult to ascertain
 
exactly what the incidence of various economic interventions has been.
 

Section I of the following paper is therefore devoted to the topic of
 

explicit and implicit resource transfers and their impact on incentives
 

in agriculture. 

Another, more recent contribution made by students of development
 
is the recognition that economic "planning" as it was initially conceived 
in the 1960's, has been ineffective in most Ids's. Although the exercise
 

of preparing a 5-year Plan (and even 25-Year Plans!) was frequently under
taken, the instruments to implement such plans, much less the reasonably
 

determinant environment needed in order to make them succeed, have
 

generally not been present. The failure of long-term planning is not to
 
suggest, of course, that the management of the economy is unimportant. 
Rather, it has become increasinogly eviden t that the ability to adapt to 
changing conditions, rather than the effort to implement a blueprint 
that is outdated before it has been printed, should be the policy maker's 
goal. The second part of the paper takes such an adaptive perspective in
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encouraging the process of change that has been initiated with the Open 
Door policy and in recommending that this process be accelerated in 

several key policy areas. The discussion draws heavily on arguments 

made in a companion paper: "A Scenario for Policy Adjustment," by 

Edward Schuh which gives particular attention to short-term transition 

probI euos. 
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II. INCENTIVES FOR INCREASING AGRICULTURAL PRODUCTION 

A. ECONOMY-WIDE DIMENSIONS OF AGRICULTURAL POLICY 

Two aspects of policies vis-a-vis the food and agricultural
 

sector in Egypt are generally recognized. The first is that food con

sumption in Egypt is highly subsidized, even in rural areas. The second
 

is that farmers receive less than their international opportunity costs 

(horderprices) for a wide range of the products they produce. Correcting 

these distortions in price relations is generally viewed as a key element 

in making more efficient use of resources in the agricultural sector and 

of reducing Egypt's growing dependence on foreign assistance for its food 

supply.
 

What appears to be less well recognized is that the discrimination 

against agriculture and the rural sector is even more severe than the 

above comparisons suggest. Similarly, the consequences of food being a 

wage good may be underestimated. Reducing food subsidies will almost 

inevitably require a rise in nominal wages if significant political 

unrest is to be avoided. Currently, a significant portion of the wage 

bill is paid by the public sector by means of implicit food subsidies. 

Reduction of these subsidies will require a transfer of this portion of 

the wage bill from the public to the private seutor. Hence, any change 

in food policy has broad implications for the entire economy, with 

particularly important implications for the profitability of those 

sectors that use labor intensive technologies. These more general-

and possibly more significant--implications of the needed changes in 

policy vis-a-vis the food and agricultural sector are obtained by taking 

a broader perspective on agriculture. Within a larger framework, general 

trade and exchange rate policies become important, as well as the role 

of food as a wage good and the importance of wage goods in general 

industrial and development policy. 

From an economy-wide perspective, the domestic terms of trade are
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an important determinant of the relative profitability of agriculture 

of the flow of resources between agriculturein the general economy and 

rest of the economy. Simply put, the domestic terms-of-trade canand the 

be taken as the ratio of o,, ,icultural prices to the prices of industrial 

products. More generally, one can consider the terms-of-trade to be the 

price of agricultural products relative to the prices of all other goods 

and services in the economy. 

Two aspects of general economic policy have acted to shift 	the 

simpledomestic terms-of-trade more severely against agriculture than the 

suggest. The firstcomparison of domestic prices with border prices would 

i; the persistent over-valuation of the Egyptian pound in foreign exchange 

markets. This over-valLdAion causes world prices to be r'eflected to the 

at lower levels than they otherwise would be. For cropsdomestic economy 


or products with export potential, this amounts to an implicit export tax,
 

paid for the most part by Egyptian farmers. For products that are imported,
 

results in what amounts to an import subsidy.the over-valued exchange rate 

In this case, the products imported by means of the import subsidy compete 

unfairly with domestically produced goods. 

Table 1 provides an example of how significant the disparity 

can be. If one assumes thatcaused by tht over-valuation of the currency 

in the open inarket is a reasonable approximationthe value of the pound 

pound one can see the magnitude of theof the equilibrium value of the 

tax on the product. with export potent ia . For input production, the 

same disparity would persist. 

But the distortion against agriculture is even more severe than 

these data woLld suggest. Significant levels of protection are ',rovided 

import substituting industrializationto the industrial sector as part of 

policies. Data on the level of effective protection on this sector are 

not readily available. However, conclusions reached in a recent indus

trial survey suggest that it is on the order of 20-30 percent more than 

Figures even remotelythe estimates in Table 1 suggest. If these are 
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TABLE 1 	PRICE STRUCTURE FOR SELECTED AGRICULTURAL PRODUCTS (198n
 
IN L.E. PER METRIC TON).
 

L.E. Equivalent' of L.E. Equivalent' of 
International Price at International Price at Farmgate Consuner 
"Market" Exchange Rate Official Exchange Rate Price Price 

(GASA Price) 

Rice 320 	 269 75.00 50.00
 
Wheat 133 112 76.50 41.20
 
Sugar 436 3C6 176.80 100.00
 
Beans 
 243 204 161.29 100.00
 
Lentils 441 370 250.00 110.00
 
Cotton 959 
 806 	 229.50 333.00
 

'Market exchange rate: L.E. .84 = U.S. $1; official exchange rate: 
L.E. .70 	= U.S. $1. 

Source: 	 Ag Annex (CDSS Statement). Consumer price for cotton is a
 
USAID estimate of price paid by domestic industrial users.
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correct, the domestic terms-of-trade are obviously severely 	distorted 

against agriculture. 

Unfortunately, people who think about the policy aspects of agri

culture tend to be influenced by the parity concept used in 	 regard to 

U.S. 	 agricultural policies. This concept amounts to compdring an index 

Reasoningof prices received by farmers with an index of prices paid. 

that the subsidized prices for importsfrom this perspective, they argue 

offset the effects of discriminatorysuch as energy and fertilizer can 

This argument has two deficiencies. First,
prices on the product side. 


purchased imports tend to make up a small share of total costs of tradi-


Hence, even if the subsidy on purchased imports is
tional agriculture. 


large, seldom do they offset the full effects of distortion 	on the
 

Second, parity is implicitly an income comparison
product price side. 


It has less to say about the resource allocation effects of
 concept. 


price distortions. 

use in
The domestic terms-of-trade is the more proper concept to 


resource allocation question. Two points are
examining the sectoral 

important. First, when the terms-of-trade are shifted as severely agains 

in Egypt, they grossly alter the relative profitaagriculture as they are 


bility of the two sectors. Hence, investors considering their investment 

tend to choose the non-agricultural sector. Equallyalternative will 
within agriculture will tend to flowimportant, internal funds generated 

to the more profitable non-farm sector. Considerations such as these 

are important components of any effort to explain the sluggish growth of 

Egyptian agricul ture in recent years. 

factor in explainingThe adverse terms-of-trade is also a major 


the rapid outflow of labor from agriculture. Marginal incentive prices
 

have been shifted away from acricul'lire and the rural areas and towards 

the urban As capital shifts,the industrial and public sectors in areas. 

labor goes with it. This movement has, of course, been exacerbated by 

boom in tile Gulf States and Egypt's decision not to rethe development 

strict foreign outmigration. 
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Finally, current intersectoral relationships can orly be under

stood in the light of the massive shipments of PL-480 and commodity aid 

provided by the U.S. foreign assistance program. For example, in fiscal 

1981, one-third of the total U.S. aid food shipments ($275 million in PL

480 Title I/III) were committed to Egypt. This amounted to 1.5 million 

tons of wheat and wheat flour, on a grain equivalent basis. (Shipments 

in 1982 are expected to add another $300 million for a total of $2.5 

billion in grain shipments since the resumption of diplomatic relations
 

in 19741 Moreover, in the same yea. , $158 million of additioanl agri

cuAltural commodities (corn, tallow, lentils, etc.) were imported under 

the Commodity Import Program (CIP). Thus agricultural commodities im

ported on highly concessional terms in 1981 totaled $433 million or 

20 percent of Egypt's total imports. 

Unfortunately, there have been only limited efforts to use this
 

food aid for targeted development programs or to move the present policy
 

stance to one that reflects more careful attention to the opportunity
 

cost of the country's domestic resources. The situation is a familiar
 

one in which the resources that would provide the room for policy maneu

ver are used instead as the means for comltinuing present practices. It 

is too strong to say that these commodity shipments caused tile government 

to discriminate against the agriculLural sector. But clearly, the avail

ability of food aid on this scale enabled the government to pursue price 

and income policies that would otherw-ise have been difficult to maintain. 

(In the final section and the accompanying "Adjustmutits" paper, we have 

t.ried to suggest how such natural short-run tendencies might be amelio

rated in the interests of achieving longer-run economic and social 

objeczives.)
 

B. RELATIVE PRICES WITHIN AGRICULTURE
 

A large part of the discussion concerning Egyptian agricultural
 

policy has, quite properly, focused on comparative advantage and the
 

intricacies of the country's farming systems. With a year-round growing
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season, numerous crop combinations that compete in various ways for
 

domestic resources are possible. Indeed, it is difficult to follow a
 

discussion of relative price policies without a visual image of a
 

cropping pattern that would be representative of several illion acres
 

in the country's agricultural heartland. Figure 1 provides such an
 

overview and is the basis for the following discussion:
 

Several key elements that have driven the cropping system in
 

recent years are readily apparent:
 

1. The competition between wheat, long-season berseem and 

cotton for land during the February-April period has determined 

much of the system's behavior. Unlik2 the arid, irrigated areas 

of the Indian sub-continent, douhle cropping with Egypt's extra 

long staple cotton requires that the land devoted to wheat or 

berseem be vacated in late winter. This is impossible arid the 

resultant competition for land pits man (wheat) against animals 

(fodder) against the government (cotton). 

2. In certain transitional zones, rice and maize also compete
 

with cotton during the summer season. The advantage to farmers
 

of these crops is their short growing season Ahich permits the
 

maximum area to be put under winter fodder. They are also able
 

to accomanodate double cropping with wheat more easily. 

3. Short-season vegetables have an important role to play in that 

they can be fitted in between the major crops such as wheat, cotton, 

maize and rice. Because of L,,S versatility, the only opportunity 

cost of land is frequently fallow and consequently even small 

increases in prices tend to bring forth substantial increases in 

output.
 

With the aid of Figure 1, the impact of the current relative output
 

price distortions are easy to see. First, the government's procurement of
 

cotton is being done at prices that make it relatively unprofitable to
 

grow. (See the nominal protection coefficients in Table 1.) Knowing
 

this, the government has also instituted acreage controls that seek to
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Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep. ,Oct.
 

Idle winter lands 4%
 

Cotton 22% *,
 

Catch-crop berseem 18%
 

Rice'18%
 

Long season bers6em 30%'
 

Maize 24%
 

Sorghum 7%
Wheat 23% 


Other summer crops 4%
 

Broadbeans 4% 	 Idle 4%
Summer 8%/,
 

Other winter vegetables 7% Veg Maize 8%
 

Winter vegetables 4% 	 Idle 2% Veg 4%
 

Permanent crops: Fruits 8%, Sugarcane 4%
 

** 	 Represents lands which are temporarily idle between 
summer crops, e.g. cotton and rice, and winter crops, 
e.g. bcrseem.
 

Source: 	 Nabil Habashy and James Fitch, "Egypt's
 
Agricultural Cropping Pattern," Micro-

Economic Study Unit, Ministry of Agriculture,
 
Arab Republic of Egypt
 

FIGURE 1. CROPPING PATTERN, 1977-79
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minimize the efficiency losses that would otherwise occur. So long as 

planned acreage is reasonably consistent with what would have been 

produced had world market relative prices prevailed, such a strategy
 

would serve to transfer resources out of agriculture with a minimum loss
 

to the economy. 

There is a substantial debate over how successful the government
 

has been in maintaining cotton acreage in the face of adverse private
 

incentives. Suffice it to say that the acreage has declined substanti

ally in favor of long-season berseem i.e., long-season berseein instead
 

of berseem grown as a catch-crop. This development has been influenced
 

to
substantially by domestic prices for red meat that have often been 10 


15 percent above world market levels. Indeed, there is increasing
 

evidence that farmers are combining long-season berseem with a summer 

green maize crop to provide the year-round fodder that lucrative meat 

rd milk production requires. (This development would also account for 

the observation heard in the countryside that, while maize prices have 

declined in the face of the incre :, availabili ty of wheat for human 

consumption, maize acreage has remained relatively constant.) The 

tendency to grow maize in the summer is further reinforced by the fact 

that farmers must deliver at least part of the competing rice crop at low
 

procurement prices. 

The remaining output price of interest is the wheat price. A 

portion of the wheat crop is procured by the government and, as a conse

quence, its relative profitability is low when compared to what it might 

earn ifworld market prices were to obtain. The impact of this distortion 

is not altogether straightforward. A glance at Figure 1 shows that wheat 

competes with livestock fodder for land in the winter and spring. It 

also competes with cotton. It might appealr, therefore, that increases 

in the coLton price viould lead directly to decreases in the acreage under 

wheat. However, such an analysis would Fail to take into account the 

complementarity between wehat straw and green fodder. Traditionally, 

straw is mixed with berseem to provide bulk in the ration. When the 



demand for straw from poultry and other confined livestock enterprises
 

is added, this practice explains the frequently cited observation that
 

the returns per acre from straw are roughly equal to the returns from
 

procured wheat.
 

The domestic prices of fruits and vegetables are also uncontrolled
 

and consequently, the incentives to grow these crops in preference to
 

the riajor staples is easily understood. Figure 1 shows that, while the 

area under any particular crop is small, the sum total of land devoted 

to vegetables in both seasons is quite substantial. The inelasticity 

of demand for perishables is well known, however, and, in tile absence 

of processing facilities, the output of short-season crops is likely to 

fluctuate considerably. 

From the above discussion, it is obvious that the distortion of 

relative prices between controlled and uncontrolled crops all push the 

farming system in one direction--livestock. In the winter and spring, 

low cotton prices coupled with low wheat prices encourage livestock 

production. In addition, in tle summer, low cotton prices and low rice 

prices combine to encourage the production of the summer fodder that is 

also a critical input into livestock production. Admittedly, increases 

in domestic livestock production minimize the need to import meat and 

dairy products froii abroad. Also, because of its labor intensity, the 

income distribution effects of livestock production on small farms is 

positive. Nevertheless, the misallocation of resources due to distorted 

relative prices would appear to be substantial. The pricing of at least 

some agricultural inputs in Egypt can be seen as part of the country's 

overall strategy for agricultural development. The disincentive effects 

of growing cotton, for example, are partially offset by subsidies on
 

fertilizers whose acquisition is contingent upon growing cotton. (Whe

ther the fertilizer actually ends up on cotton or some of the uncontrolled 

crops is, of course, another matter. The presence of vegetables and 

fruits, highly responsive to fertilizer, undoubtedly contributes to a 

substantial diversion of nutrients from their intended destination.) 
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The subsidy on livestock concentrates does not have the rationale
 

of the fertilizer subsidies. It appears to be aimed at further enhancing
 

the profitability of import substitution in livestock production where
 

considerable effective protection is already being provided by distor

tions in the crops sector.
 

From the standpoint of structural change in agriculture, the subsi

dies on energy and capital have had a detrimental effect on the ability 

of agriculture to provide increased employment opportuni ties. Admittedly, 

there continues to be considerable debate about the forces behind the 

recent proliferation of tractors and pumps in the countryside. Increased 

real wages brought abouL by outmigration to urban areas and t- the Gulf 

States, for example, have surely had some ei fect on tie extent of tractor 

mechanization. Similarly, the success of the Ford Founddtion--Catholic 

Relief Services sponsored effort to introduce a small axial flow thresher 

in Egypt can be traced to a combination of increasing wage rates and the 

sheer physical difficul tues of threshing sorghum. On the other hand, 

in the area of irrigation, tile available evidence suggests that the 

switch from traditional animal and labor intensive methods of lifting 

water is quite sensitive to energy costs. 

Current evidence does not permit a clear-cut diagnosis of future
 

trends in the rural labor market. No one knows if dnd when the return 

of laborers from the Gulf States is likely to begin. It is not clear, 

either, how long the demand for construction labor in Egypt is likely to 

continue. But given the number of people entering the labor force 

every year in the rural areas, simple prudence suggests that relative 

factor prices that favor capital intensive development without substan

tial increases in productivity should be avoided.
 

C. PRIVATE INCENTIVES IN AGRICULTURE 

Altering relative prices in agriculture could be expect(d to 

produce incentives for reallocating resources (land, labor, capital, 
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etc.) among crops. But it does not follow that such a move would
 

necessarily improve incentives for farmers to invest in augmenting
 

those domestic resources or in searching for improved technology. As
 
the final section of the paper suggests, an important step in policy
 

reform would be to sever the link between relative prices and incomes
 

in order to be able, among other things, to insure that the adequacy of
 
incentives to producer investment was treated more explicitly.
 

The general scpposition in Egyptian policy debates appears to be 
that it would be desirable to increase the prices of controlled crops, 

while at the same time keeping the prices of the uncontrolled crops 
where they are. Such changes would produce a movemenL of resources in 
the direction of the agricultural sector and would be justified in terms
 

of the growth process that savings and investment from increased incomes
 

would facilitate.
 

Much of the experience in developing countries regarding the impact 

of increased incentives in ayriculture has been treated under the heading 

of aggregate supply response, i.e., the changes in total output that 

would result from changes in the domestic terms-of-trade. As noted above, 

there continues to be considerable debate on the strength of this rela

tionship. However, it goes to the heart of any adjustment scenario that 
involved the redistribution of income between different sectors of the
 

economy and consequently some quantitative assumptions must be made. 

There is little evidence from available empirical work that the 
short-run supply elasticity is much over 0.3. That is, for every 10 
percent improvement in the terms-of-Lrade, the increase in the supply of 
agricultural coinlodi ties would probably be 3 percent or less. This 

limited response is particularly likely when the land base is restricted, 
cropping intensities are high, and the increase in supply must come from 
improvements in yields or a shift in fivor of higher vlued crops. It 
is understandable that under these circumIstances, policy makers, whose 
time horizons tend to be largely short-run, are often not terribly 



14
 

excited by efforts to move the agricultural economy along its aggregate
 

supply curve.
 

"rhe evidence on the long-run response to improvement in incentives
 

is, fortunately, more positive. The increased responsiveness that has
 

been extensively documerted involves, in part, the lagged expectations
 

and perceptions that characterize all adjustment processes. Much more
 

important in the long-run, however, is the possibility that improved
 

incentives will produce outward shifts in the supply curve.
 

Improving the termis-of-trade to Egyptian agriculture ias, as its 
primary focus, the use of incentives to increase the willingness of 

farmers to search out and adopt better cultural practices, new varieties, 

productive durable capital investments, and so on. Such investments in 

new methods are particularly important when the land base is restricted 

and a simple expansion of existing technology to additional area is not
 

possible.
 

The yield increases reported elsewhere in this study suggest that 

substantial potential for shifting the aggregate supply curve outward 

does exist in Egypt. For a numler of crops, field trials have produced 

yields that are duLJb:e the national average. Increases in value-added 

will, of course, he considerably less because of the need to purchase 

improved inputs, but there is reason to suppose that the resulting rates 

of return would reich the 25 to 30 percent that experience suggests is 

needed if farmers are to change traditional practices. If, in addition, 

the incentives to search out the improved practices that have been 

proven experimentally can be stimulated by leaving a somewhat larger 

portion of the income earned from agriculture in the rural household, 

then the conditions for a higher growth rate will have been achieved. 

D. PUBLIC 3ECTOR INVESTMENT IN RURAL AREAS
 

In addition to private investment, substantial investments in the
 

public sector will be required for the sustained development of Egypt's
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agriculture. The list of programs and facilities that farmers will
 

generally be unable to provide for themselves is a lengthy one and
 

ranges from physical infrastructure such as roads and marketing facili

ties to social programs in the fields of education and health. A dynamic
 

agricultural sector, one geared to assimilating a stream of modern tech

nology, needs these facilities and services as much as the more favored
 

urban areas.
 

Commenting on the priorities that ought to be assigned to public
 

sector investments across the full spectrum of possible programs and
 

projects is clearly beyond the scope of this report. What is disconcert

ing in the Egyptian case, however, is the dearth of information regarding
 

the potential rates of return to even those alternatives directly related
 

to agricultural production. The project "shelf" of pre-feasibility 

studies for adclitional activities in the fields of drainage, irrigation, 

marketing facilities, roads, rural electrification, and so on, appears 
to be quite limited. Indeed, with the exception of reclamation, the 
available evidence suggest the rather drastic conclusion that capital
 

is not a binding constraint to the expansion of public sector investment
 

in the rural areas. (This arqtmwnt is strengthened by the difficulties 

that the World Bank has found in extending the unexpired portion of its 

Sohag and ?,lunufia Mechanization project.) If this diagnosis is correct, 

a high priority should obviously be accorded to the development of an
 

increased ability to identify projects, conduct feasibility studies and
 

strengthen the monitoring and implementation capacity of the Ministry of 

Agricul ture.
 

In the absence of concrete alternatives, is there anything general
 

that can be said that would assist in guiding the preparation of addi

tional investment projects? 

The returns to investments in physical infrastructure would be 

highly site-specific. There are undoubtedly a wide variety of possible 

activities in areas whose settlement histories range from the oldest parts 
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the notion that
of the Delta to untouched desert.. However, based on 


investment is high when associated with
the productivity of additional 


high levels of complementary resources, one would suspect that projects
 

follows:
selected according to economic returns would be grouped as 


--investments in 	already farmed areas, primarily old lands
 

areas that have been reclaimed but whose
--investments in 


productivity can be improved
 

--reclamation of areas with minimum lift levels and the most
 

promising soils
 

--reclamation of desert soiis
 

As noted above, within this framework, there are likely to be excep

tions to the rule and projects will be found that, after appropriate
 

technical analysis, will have economic merit. Moreover, the government
 

may, for political and social reasons, wish to attach weights to project
 

selection criteria other than economic benefits. Fc example, there has
 

been considerable discussion of the desirability of large scale reclama

tion projects on the grounds that additional space is required for an
 

ever increasing population. Investments to expand space, following this
 

line of reasoning, are more desirable than the considerable investments
 

that will he required simply to maintain the productivity and environmen

tal quality of existing agriculture. To the extent that policy makers are
 

willing to trade-off incomes of people currently living on the old lands
 

in favor of addiy ,additional arable lands on which at least some of 

Egypt's growiny population can be settled, the argument of applying 

than those associated with capital constraints are ,alid.weights other 

Indeed, given the low rates of return on reclamation projects identified
 

the whole argument achieves its greatest plausibility whento date, 

reclamation is linked, not to agriculture, hut to settlement. It is 

not hard to imagine that cities laid out with surrounding green belts 

more attractive to migrants than urban settlements laid out onwould be 


the barren desert sand.
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A second general policy guideline that might be useful in preparing 
the feasibility studies for additional activities in the rural dreas has 
to do with the tendency in virtually all countries to underinvest in 
rural people. Numerous studies hdve shown, for example, that the expen
ditures on schooling and vocational training in rural areas is usually 
a fraction of that spent on urban dwellers. The ru.sons for such discre
pancies are numerous, but the effect is to leave the rural labor force 
with fewer skills and less training than is socially optimal. This 
deficiency is particularly evident when, in the course of long-term 

structural transformation, substantial numbers of rural people migrate 
to the towns and cities. Without adequate skills, migrating labor may 
often simply place an additioanl demand on urban social services while 
contributing little to the national social product.
 

Advocacy of investments in formal schooling is likely to be met with 

the spector of adding to a rapidly expanding higher education sector, one 

in which supply has already overrun demand. Secondary education is also 
suspect since, in some measure, it leads to additional demands for the 

university education that is the desired passport to employment in the 
public sector. However, the top-heavy educational pyramid which has 
frequently been castigated in the Egyptian press should not be allowed 
to ohscure the importance of primary education and the achievement of 
literdcy. Moreover, in addition to a continued investment in formal 
schooling at the primary level, substantial investments in vocational 
training wouiu be highly desirable. liidtially, uLnl might be seen as a 
drain on tLe country's m'sources in Lhdt manHy of those trained in mech
anical and construction skills would migrate to the Gulf States. However, 
as noted elsewhere in this report, the practice of sending home remit
tances distinguishes rural migration in Egypt from the rural-urban move
ments found in more developed countries. Since most migrants do not 
intend to remain outside Egypt for long periods of time, their return 

also brings an increment of human capital in the form of increased know

ledge and skills gained from working abroad. 
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E. PLANNING FOR STRUCTURAL CHANGE
 

The effects of short-run agricultural price policies and investment 

decisions will, if pursued for significant periods of time, have a sub

stantial impact oni Le structural transformation of both the sector and 

the wider economy. Subsidies on capital and fuel that fpromot:e meclani

zation will affect the size of the labor force. Investments in rural 

education will also have an effect on the agricultural labor force by 

facilitating migration to the urban areas. However, there are several 

types of policies and programs that are more directly linked to long

term efforts toshine the characteristics of the agricultural sector. 

Of these, two are mentioned below: (1)decisions about land tenure and 

the land market, and (2) the decentralization of economic activity 

through the planned dispersion of industrial investments. 

1. Farm Size and Farm Incomes: The period since 1973 has seen an 

unusual rise in wage rates in agriculture. During The 1973-1978 

period, real wages increased at an annual rate of 12-14 percent. 

Something approximating this rate of change appears to have carried 

over to the present time since nominal wages increased some 30 

percent in 1980 compared to 1979--substantially above the rate of
 

inflation..
 

Despite this rapid increase in real wages in agriculture in recent 

years, per capita incomes in agriculture are still substantially 

below those in the non-farm sector. There apparently are no careful 

estimates of this income disparity. However, most general estimates 

suggest that per cI_ Jta incomes are someth!ng less than half those 

in the non-farm sector. Certainly, the size of the rural-urban
 

flow of resources suqgests that the diiferential is significant. 

If per capita incomes continue to rise in the Egyptian economy as 

a whole, policy-makers wil eventually have to face the farm enlarge

ment issue and probtcims associated with the present tenure code. 
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Farm enlargement is not basically, as is so often thought, a tech

nological issue. Instead, in every country that has yone through
 

a significant structural change in the rural areas, it is clear
 

that a substantial part of the enlargement process has been driven 
by increases in per cqpita incomes. Larger farm sizes are needed 

to provide incomes comparable to those in the non-farm sector.
 

Workers leave the agricultural sector because their land holdings
 

do not enable them to earn an income comparable to their city neigh

bors. When they leave the land is recombined with that of other
 

farms into larger units. (The presence of cost-reducing, labor

saving, indivisible mechanical technology obviously does play a
 

role in that decision.)
 

Farn size may not be a problem now in the aggregate, nor may it be 

a problem in the near future. However, there are two efficiency
 

issues surrounding current tenure relationships toward which policy
 

makers need to develop additional sensitivity. The first of these
 

has to do with the continuing fragmentation of land holdings. 
Given that the forces of economic development will evenLually
 

require enlargement of operating units, it might be well to look
 

once again at the consolidation problem. Past experience with
 

programs of this sort has not been terribly encouraging, bit the 
economic environment may be changing sufficiently to warrant at
 

least an exploration of [he disirability of developing a program
 

that would facilitate the recombination of scattered holdings. 

A more thorny issue in the field of land tenure is the need to
 

sever the rigid connection between the land tax and cash rents.
 

Rent payments play an important role in the allocation of land in
 

agriculture. The free p1lay of market forces is required if land 

is to be allocated to its highest value uses. Consequently, from
 

an efficiency poinit of view, the restricLions placed on land taxes 

not only inhibit the emergence of a land market, but make it 
difficult to develop a lump-sum system of agricultural taxation as
 

well.
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While the arguments from economic efficiency are obvious, equally 

obvious are tile social implications of altering the land tenure 

.;ystem. Egypt is one of the few developing countries where, after 

an agrarian reform, tenants have been able to exert sufficient 

pressures to maintain a reasonable degree of control over the rights 

that were assigned to them immediately after the Revolution. Re

moving these rights by freeing up tile land market and permitting 

supply and demand to determine the rental rates would obviously 

erode the tenants position vis-a-vis the landlord. Considerable 

study would be required before such an outcome could be unequivo

cally advocated. Nevertheless, it is merely a matter of time 

before the land tenure issue must be placed on the national agenda.
 

The intervening period could profitably be used to undertake in

depth research on the issue.
 

2. Decentralization of Economic Activity: A second long-term policy
 

that would play a significant role in determining the characteristics
 

of the agricultural sector has to do with incentives and programs
 

to disperse industrial and service activities away from Cairo and
 

Alexandria. As the ], panese experience shows, the provision of 

job opportuni ties in rural areas will eiiible rural families to 

raise their incomes without necessarily having to migrate to urban 

centers. Becoming a nation of part-time farmers would, in the long 

run, take some of the pressure off the land to produce incomes that 

were comparable to those obtained in the cities. Moreover, slowing 

the migration of large numbers of labor to urban centers would 

minimize costly externalities in both the exporting and importing 

regions. Developing social infrastructure in some of the lesser 

residential centers would also reduce the large commuting costs that 

are now incurred as people of all social classes seek to maintain 

residence in the central cities while actually working at Provin

cial-level jobs. 
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III:' AN AGENDA FOR ADJUSTMENT
 

The previous section has been largely diagnostic in character. It 
leads, however, to three propositions that are at the cr"e of the team's 
recommendations regarding the policy adjustments needed to make Egyptian 
agriculture more productive. When coupled with suggestions as to how 
the substantive recommendations might be made operational, the proposi
tions constitute the basis for a policy adjustment strategy that would, 
for the most part, be played out in the agricultural sector. (See the 
companion piece "A Scenario for Policy Adjustments" for a fuller dis
cussion of the economy-wide inplications of the adjustments being pro
posed.) The propositions that underlie the suggested adjustments are 
the following: 

1. In order for the technological potential discussed in Chapter
 
2 (Main Report) to be realized, there will need to be some realignment
 
of agricultural prices. While there appears to be considerable scope 
for increasing yields in many of the major crops, Egypt is not on the 
brink of a "green revolution." Unlike India and Pakistan in the late 
1960's when the package of increased water supplies, improved seeds and 
fertilizers were sufficiently productive to cre, te their own investment 
incentives, Egypt will have to be content with more modest gain. Never
tkeless, the maturity of its agriculture and the knowledgeability of its 
Farmers bode well for a sustained, long-term increase in productivity 
provided appropriate incentives exist. However, improvements in the 
overall domestic terms of trade will be necessary if private investment 
is to bear the burden that this adjustment strategy puts upon it. 

2. The shifts in relative prices and in the terms of trade between 
agriculturt and non-agriculture wii require some compensatory actions 
in order to minimize the hardships on those who cannot escape the distri
butive consequence of the adjustment policies. A basic argument of the 
previous section has been that, as a result of improvements in producti
vity, long-term growth will provide an increase in output that will make 
everyone better off. In the short run, however, there will clearly be 
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gainers and losers. Political reality dictates that those losing should
 

be helped to adjust to a new and less favorable economi. environment.
 

(By symmetric reasoning, those receivino windfall gains should have it
 

taxed away.)
 

3. A third proposition on which the adjustment strategy is based 

is prompted by the inhibitions to change that come from uncertainties 

about the precise effects that changes in the relative prices of agri

cultural commodities and the removal of production subsidies will have 

on the sector and the economy. One of the legacies of a highly distorted 

economy is that it is extremely hard to trace the incidence of taxes and 

subsidies through to the household or production unit. However, rather 

than wait until a comprehensive bluepring in established, the approach 

to change should, in our view, have o strong adaptive flavor. There is 

little dispute about the direction that the initial steps should take; 

what is important is to create a mechanism for assessing the impact of 
each adjustment before undertaking the next step. Tlhe design of a
 

systematic approach to gathering information on the adjustment process
 

is necessary, not only from a substantive point of view, but as a means
 

of protecting and informing policy makers who will be innundated with
 

advice about the effects of changes from the gainers and losers referred
 

to earlier. If no preparation is made for an adequate monitoring system,
 

it will be difficult for administrators to hold a steady course until 

their ultimate goal has been achieved.
 

The general strategy then, is (1) to begin to move agricultural
 

prices toward a set of.relative prices that will provide correct signals
 

for the efficient allocation of resources, (2) to provide a series, of 

compensatory measures that will minimize the difficulties various groups 

might have in adjusting to the distributive consequences of the relative 

price chanquls, and (3) as a part of the process, to set up an information 

processing system for monitoring the impact of the adjustment process on 

various segments of the economy. 



23
 

A. ADJUSTING OUTPUT PRICES
 

From a tactical or commodity-specific point of view, the best place
 

to begin would be with producer prices. The policy dialogue in Egypt
 

has dwelt most frequently on this matter and it is likely to encounter
 

the least resistance. Among producer prices, the clear candidate for
 

initial price rationalization is the price of cotton. Even though the
 

technological potential may not be as impressive as reported in some
 

of the other crops, it is a key element in diminishing the government's
 

intervention in the agricultural sector.
 

A critical question with respect to cotton--and rice--is whether, in
 

the initial phases of the adjustment process, acreage controls should
 

also be removed. This depends in large measure on how big the steps in
 

price increases will be. The ultimate goal would be to permit prices to
 

play the dominant role in determining resource allocations. But this 

would mean that very large steps would be required to attain some sem

blance on a pprop riate relative prices in the short run. Assuming that 

increments to prices would be more gradual, the absence of market-gene

rated knowi,,]e AM)0t comparative advantage suggests that it would be 

prudent to ,wintIn acreage controls for at. least the first year or two.
 

However, as .tA.O prices began to approach pr'ices prevailing in world
 

markets, the govrument could remove the various components of the 

acreage and procurement :ystem which would then be redundant. (It is
 

well to note at this point that efforts to get farmers to plant conti

guous acreages of cotton for the purpose of pe.t control is not contin

gent upon acreage requirements!)
 

Improving the cotton price would have a positive effect in countering
 

the allocation of acreage to berseem grown in the winter for livestock,
 

thereby dampening the effects of uncontrolled livestock prices. Simi

larly, in the cotton growing areas, it would also raise the opportunity
 

cost of summer maize which would further act to discourage the ineffi

cient use of land For livestock fodder. 
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Changing the cotton price would also, of course, have short and
 

long term distributive effects that need to be considered. In the
 

short run, for example, it could be expected to have a negative impact
 

on government revenues. How much again depends upon the fbwer's supply
 

res.)onse. It would also raise the price of raw materials to the textile
 

industry which, in turn, would raise the price of domestic cloth and
 

mane any exports to foreign markets less competitive.
 

With respect to government revenues, it is to be hoped that the
 

diminished role that agriculture now plays in foreign exchange earnings
 

would make it possible for the losses to be absorbed by the earnings of
 

the Big Four: oil, tourism, remittances and the Suez Canal. A decade
 

ago, such a scenario would have been inconceivable; however, both the
 

size and the composition of the Egyptian economy have chang(ed dramati

cally since 1975 and it would appear that the costs to the Treasury of
 

moving to a moro fficient allocation of land resources could be absorbed
 

within the framework of other, more primary sources of foreign exchange 

earnings.
 

In the long run, pricing cotton at its opportunity cost to the
 

textile industry should be a goal of government industK, policy. In
 

the short run, however, it would be desirable to give the industry time
 

to make the necessary adjustments to a more competitive market situation.
 

For example, during a period of, say, three years, it might be advisable
 

to provide a limited subsidy on the raw materials used by the textile
 

sub-sector. (The possibility of using the flexibility of the Commodity
 

Import Program to assist in this transition period should obviously be
 

explored.)
 

A second step in the liberalization of agricultural prices would be
 

to cease the compulsary procurement of rice. With decontrolled cotton
 

prices, such a step would not generate an undesirable expansion of rice 

acreage in the transition zone beLwuun the two areas. Noreover, increas

ing the rice price weuld Further dampen the effects of uncontrolled 
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livestock prices by providing another alternative to summer fodder.
 
Lastly, because of the technology package that has been identified
 
for rice, it would be a particularly good candidate for increased 
investment incentives.
 

The third, and probably thorniest step, would be to develop a 
more
 
appropriate approach to maintaining producer incentives to grow wheat.
 
The appropriate pricing of wheat is, of course, complicated by ,',large
 
resource 
transfers that are made possible through PL-480 shipments. The
 
1.5 million tons imported by the government in 1981 under highly con
cessional terms has made it possible to establish an issue price for
 
wheat and flour that is substantially below the world marker price. 
The immediate impact of subsidized wheat is to create false signals to 
producers both in allocating land to wheat and in applying high levels
 
of purchased inputs. Because of the desirability of maintaining a low
 
wheat to straw ratio, it has even inhibited the use of dwarf high yielding
 
varieties. Admittedly, in the longer run, the availability of cheap food
 
grain has permitted the country to maintain 
a high level of consumption. 
However, by providing inexpensive food to a large share of the population, 
it has also created expectations and life styles that can only be main
tained by a substantial dependence on foreign imports. The failure to
 
target PL-480 on disadvantaged groups or on in-kind payments designed to
 
generate capital investments, has added to the problem. 

It would be naive to call for an elimination of PL-480 imports 
simply on the grounds that they create disincentives to agriculture.
 
There is littl- doubt in the minds of Egyptian planners that PL-480 
dollars are not hard currency dollars and they are probably correct. 
This being the case, is there anything that might be done that would 
offset some uf the disincentive effects of concessional imports on 
domestic wheat producers? 

Aside from various targeting measures dealt with in greater detail 
in the "Adjustments" paper, it would seem useful to explore the possibility 
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of pursuing a more positive domestic procurement policy. The logic of
 

commercial purchases to round out needed wheat imports appears to rest
 

on the belief that it would be less costly to purchase grain interna

tionally than to attempt to increase the supply of domestically produced
 

wheat by raisinq local prices. The correctness of this perception is
 

again dependent upon the anticipated supply response. However, the
 

technological potential for wheat is extremely promising and would seem
 

to merit efforts to overcome the oajor stumbling bloc!. namely, the
 

establishmert of an effective procurement and storage system. If there
 

is any operational content at all in the repeatedly expressed concern
 

for food security, it lies to a considerable extent in developing a more
 

effective two-tier pricing system for wheat.
 

B. ADJUSTING INPUT PRICES
 

The intersectoral distributive consequences of changing relative 

agricultural prices are likely to be important. Consequently, they 

cannot be recommiiended without giving some consideration to the compen

satory pelicieus Lhat might be desirablu to lessen the impact of the 

needed efficiency adjustiients. Cer ttin mesures within the agricultural 

sector are obvious. For example, with increased revenues in the agricul

tural sector, the nubsidies for inputs such as fertilizer, feed concen

trates, pesticides, energy, etc., should be reexamined. 

The most obvious prices to adjust would be those of fertilizers and
 

pesticides. Neither need be abolished overnight, but the rationale for
 

both is diminished by the proposed increase in product prices.
 

The subsidy on concentrates has very little rationale since live

stock prices are currently uncontrolled. If there is a positive argument
 

for controls, it is that cottonseed cake has been procured at much less
 

than its world market value and the subsidy is a means of giving ihe tax
 

back to farmers in an alternative form. Unfortunately, the fact that
 

the farmer." who grow cotton are not necessarily the ones who benefit
 



27 

from cheap concentrates casts doubt on the logic of the argument.
 

In the long run, of course, the pricing of inputs such as energy
 

and water are also crucial to rationalizing the relationship u" agricul

ture to the rest of the economy. Currently, these subsidies are en

couraging the use of inputs in ways which are detrimental to both the
 

economic and environmental health of the agricultural sector. There
 

would be no need to continue to pursue subsidies that build in long

trm structural jisincentives if output prices reflected world market 
relatives. Appropriate methods of lump-sum taxation could extract the 

revenues neuded for the maintenance of the irrigation and drainage
 

system and the provision of rural infrastructure without generating
 
inappropriate signals for resource allocation or producer disincentives.
 

C. SUMMARY
 

In summary, the approach to policy rationalization recommended by
 

the team would proceed as follows:
 

1. Raise the prices of cotton and rice, both to improve producer
 

incentives and to off-set uncontrolled livestock prices.
 

2. Explore ways to improve the domestic procurement system for
 

wheat so as to create additional producer incentives for adopting
 

the technology package that appears to be available.
 

3. Remove input subsidies as rapidly as possible beginning with
 

fertilizer, pesticides and feed concentrates.
 

4. Set up a high-level cell in the Ministry of Agriculture charged 

with monitoring the policy adjustment process. (This could be an 

explicit charge to the Agricultural Data Collection and Analysis 

project.) 

5. Begin to explore alternative forms of lump-sum taxation that 

would permit agriculture to pay for its share of infrastructur.l 

investments without the disincentives associated with using the
 

price system for income transfers.
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6. Accelerate the preparation of a plausible project shelf for
 

public sector investments i.i the fields of irrigation. drainaqe.
 

market facilities, roads, etc.
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APPENDIX A
 

INTERSECTORAL SUBSIDY FLOWS
 

Three components of economic activity in Egypt are shown in Figure 
IA: the agricultural sector which produces food and fiber, all other
 
sectors of the economy that produce goods and services ("rest of the 
economy") and consumers of food and fiber. The figure shows the net 
flow of subsidies relating to the production and consumption of agri
cultural commodities among the three components. 

In 1975, the agricultural sector subsidized the Egyptian consumer 
by L.E. 0.6 billion. This is the value of revenue lost to producers by
 
providing Food and fiber produced domestically at farm prices below 
their world market price equivalents. Agriculture also provided a 0.6 
billion net subsidy to the "rest of the economy." This represents 
implicit tax revenues (agricultural commodities exported at world prices 
but obtained 1.com the farmer at substantially lower prices) minus subsi
dies provided farmers on inputs such as water, energy, fertilizer, seeds 
and pesticides. (Note: it does not account for a wide range of consumer 
goods sold to agriculture at above world market prices. See distinction 
between parity prices and terms of trade in the Section I.) This flow
 
represents agriculture's contribution to the rest of the 
economy, 
narrowly defined. Finally, the "rest of the economy" provided a subsidy 
to consumrs of L.E. 0.4 billion representing the loss of the sale of 
food and fiber production to consumers at less than their import price 
or less than the Egyptian farm purchase price. 

According to Figure IA: 

1. Consumption of food and fiber was heavily subsidized in 1975 
dnd the subsidy was even larger in 1980. 

2. Agriculture provided 60 percent of the consumer subsidy in 1975 



30
 

and 40 percent in 1980 even though agriculture represented only 27 percent
 

of the gross domestic product in 1975 and 21 percent in 1980.
 

3. When measured in terms of outputs and production inputs, agri

culture's contribution to the growth of the rest of the economy was 

significant in 1975 but nugative by 1980. 

4. Healthy growth occurred in the rest of the economy beween 1975 

and 1980--9 percent per year in GDP. 

5. Stagnation occurred in the agricultural sector--1.3 percent 

growth in GDP during the 1975-1980 period.
 



1975 L.E. 1.5 billion Agriculture 

GDP 	 L.E. 0.6 hillihn 

L.E. 	 0.6 billion Consumer 

L.E. 	 4.0 billion Rest of the L.E. 0.4 billion 
GDP* Economy 

1980 L.E. 1.6 billion Agriculture
 
/\% L.E. 0.7 billion
 

L.E. 	0.1 billion Consumer 

L.E. 6.1 billion Rest of the L.E.1.0 billion 
Economy 

* Gross domestic product in 1975 prices. 

FIGURE IA: 	 NET FLOW OF FOOD AND FIBER PRODUCTION AND CONSUMPTION
 

SUBSIDIES, EGYPT, 1975 AND 1980.
 

Source: 	 1975, Cuddihy
 
1980, Frankel
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ANNEX C: ORGANIZATION AND INSTITUTIONS
 

1. PRESENT SITUATION - MINISTRIES INVOLVED AND THEIR RESPONSIBILITIES
 

A. OVERVIEW
 

The four ministries directly involved in activities related to dif

ferrent aspects of the agricultural sector are the Ministry of Agricul Lure, 
H Minis;try of Irrigation (MOI ) , the Mi nis try of Recons truc ti on and Land 
1-ec:11!1,t. ain (0,LR) , and the Ministry of Su)ply. Each Ministry generally 
;lcrs vry wuich in its own right, with 11ini1lu1 coordination. In addition 

,.!the 1Division arid Directorates wi thit Lhee ministries , the system of 
;cdiini nistration re] i . )nseveral publ i("ar(ja ni zations and/or comipanies 
v..::iose fmiber has increased considerably wi li the expansion of the Govern
,ient (public sector) in various fields. While this set-up has been dic
tated by the need for decentralization, it has also created problems of 
control and coordination. 

A number of other ministries are also concerned wi th general or speci-, 
fic functions bearing on agriculture. These include the Ministries of 
Planning, Economy, Industry, Transportation and Treasury. 

The Ministry of Planning must approve all new projects, the budgets
 

of all ongoing projects and to a certain extent project content.
 

The Ministry of Economy has jurisdiction over export marketing and 
mobilizes international financing for various projects.
 

Both the Ministries of Finance and Supply are concerned with prices
 
paid to farmers for their products. More recently, greater powers are
 

being given at the Governorate level for planning and execution of
 

projects in the agricultural sector.
 

The Ministry of Industry is concerned primarily with processing of
 
agri cul Lural conimodi ties. This Ministry builds its own plants, purchases 



dealers and processes the products.agricultural commodities from local 

These products go to the Ministry of Supply for distribution. There are 

the local marsome 'rivate processors. They can sell their products on 

ket and their prices are not controlled. They nay range from three to 

five times more than the government suhsidized price. 

While all of these iinistries interdct with the agricultural 

orK Agriculture, Irrigation, Reconstructionsector, it is the Ministries 

and Land Reclamation, and Supply that are the prime miniscrieb in 

developing an integrated agricultural strategy for Egypt. Therefore, 

it is useful to take a closer look at the organization ard responsibi

1ities of these agricul tural-related ministries. 

B. 	THE MINISTRY OF AGRICULTURE AND FOOD SECURITY (MOA) AND RELATED
 

RESEARCH INSTITUTIONS
 

The Ministry initiates and implements most of the policies relating 

farm production, and heavilyto the agricultural sector. It oversees 


influences farm output through crop quotas, fixed crop rotations, and
 

and economic research,
inputs. Other responsibilities include technical 

introduction and implementation of new technologies, extension work, and 

commodity export activities. 

The Ministry is composed of 13 line ministries (undersecretariats) 

and is also associated with many autonomous and semi-autonomous general 

(Figqure 1). The structure of this system is nonsymmetricorganizations 

and complex. In many cases, ltoctions and activities of the undersecre

tariatF overlap those of other undersecretariats and/or general organiza

tions. Authority is diffused, and efficiency suffers. 

Undersecretariats 

The 14 undersecretariats are the major departments or line minis

tries within the Ministry of Agriculture. These are: Agricultural 

Cooperatives, Agricultural Extension, Agricultural Economics, Agricul

tural Eng;ineering, HorLiculture, Animal Production, Pest Control, 
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Source: 	 Ministry of Agriculture. 
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Veterinary Services, Fisheries, Seed Production, Foreign Relations,
 

Management Development, Minister's Office, and the General Secretariat.
 

An important undersecretariat for purposes of the present study is 

that for Agricultural Cooperatives, which oversees the Deaprtment of 

Agrarian Reform, and the Department for Land Reclamation. 

The agricultural cooperative system existed prior to 1952, but was 

strengthened afterwards since all recipients of redistributed land 

became compulsory members. The cooperaLives oversee plantings, crop 

rotations, and input distri bution aImlonJ the small farms, especially for 

mandated crops. Often the cooperatives were the only suppliers of feed, 

fertilizers and insecLicides. At the locdl level the cooperatives work 

closely and often intermixed with the Principal Bank for Development and 

Agricultural Credit. The cooperatives become government institutions 

For .aying low fixed prices for farm output. The cooperatives occasion

ally taxed inputs. Today most inputs are sold through the cooperatives 

at heavily subsidized prices. 

Agricultural Extension is another important undersecretariat which
 

oversees the National Extension Service (NES). The NES has six depart

ments: Crop Development, Animal Production, Rural Development, Extension
 

Methods, echanizoLion and Joint Projects, and Programming. The central 

staff of these departments is based in Cairo. Staff in the governorates 

and villages fall under the following administrative hierarchy: gover

norate exttension director, governorate extension inspectors (I per 2 

districts), district extension directors (I per district), regional 

supervisor, village extension workers. Village extension workers make 

up about 70 percent of tho entire NES staff. They currently comprise 

2,300 of 3,310 employees. 
/ 

-/AID, "Recommendations for a Strengthened Agricultural Extension
 
Program in Egypt" (BIFAD), November 1981 pp. 20-21.
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Most of Egypt's 123 districts (markazes) have a staff extension 
office, plus a demonstration farm of about 10 feddans. These farms 
use new varieties, improved pesticides, appropriate fertilizers, and. 

improved cultivation techniques. 

General Organizations 

The organizations are not fiscally responsible to the Ministry and 
have separate budgets. Nor ara they subject to the same personnel regula

tions and other policies. In the overall budget planniny process, they 
compete for funds with Lh: Ministry, but the Mi nister is the "Chairman 

of the Board" of these organizations. The general organizations have 

both commodity specific, and technical managerial functions. 

The commodity specific authorities are the General Company for 
Poultry Production, the General Company for Meat Production, the Egyptian 

Company for Vines and Distillation, the High Seas Fishery Company, the 

Nubaria Company for Seed Production, the West Nubaria Agricultural Company, 

the North Fishery Company, the Cotton Improvement Fund a:i the Cattle 

Insurance Fund. 

The organizations committed to agricultural management or assistance 
are the Principal Bank for Development and Agricultural Credit, the 

Agricultural Ke rch Center, the General Authority for Agricultural 

Stabilization, the General Authority For Fxective Body of Land Amelior
ation, the Egyptian Agricultural Authority, and the General Authority 

for Agricultural Production. 

The comnmodity specific organizations are for the most part the 
offshoot of private production companies that were nationalized in the 

1960's. The following is a short description of the functions of the 

semi -autonomous organizations, except ARC which is discussed on pages 

8-12. 
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1. North Fishinq CoTpay--fishes in the Mediterranean area,
 

sells fish to the Ministry of Supply. 

2. Hiqh Seas jilirl LOijljny- -same except fishes on high seas. 

3. Fisherycj!yent ( omparj_-purchases and p,uvides all fishing. 

1r Seed Production--located on newly reclaimed 

land (desert); pro,,,to or increases foundation and other seeds, 

primarily horLicult ural (vegetable crops). 

4. Nubaria CoTi ...... 

L_ for Excutive Body of Land Amelioration-5. 	General Au than 

arm of the Soil and Water Researchmight be considered an operaLion 


Institute of ARC for routine soil analyses, Gypsum, subsoiling,
 

drainage, Ac. TIhey decide whaL the faris need. They du it, and 

charge for it. 

6. General Authoriy for- gri cul tural Stabilization--provides 

subsidies for fertilizers, pesticides, etc. (especially for cotton, 

soybeans). If subsidies were dropped this agency could be abandoned 

or become a private company.
 

7. 	General Copany for Meat Production--produces meat and milk but
 

They have several farms, purchase
also provides improved L r'eeds. 


calves and fatten them, and sell to thc Ministry of Supply.
 

8. General fo try 	 Production.--provides basic needsCoguiwfar l 

for broiler firms (l day old chicLs, feed, etc.). Also sell to 

small growers when there is a demand. They also produce their own 

to the Ministry of Supply. Broiler companies
broilers and sell 


and farmers cant sell an the open market.
 

9. The Main Bank for !)ev c rid Aqri cul tural Credi -hasopinenL 

branches in every district and il some viil lages. Each Governorate 

has an Ot ,onS hank with it.ui board of di rectors. Every 

district Was a bank and s Larage facil i Ly for all farrher inputs. 

These are basically farm supply stores. They work closely with the 

cooperatives and cooperative members purchase at a lower price than 

a nonmember. Credit is six percent/year. Provides credit.
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10. General Authority foj Agricultural Reform--works on lands 
that were subdivided as a result of the land reform laws. They 
have their own cooperatives, plan cropping systems, assist far
mers in production, provide nai'keLiug channels etc. 

11. Eqypian Coi panv.far Vines and Dis tillation__--produces grapes 
for table and wine, aes its own processirg and arketing. 

12. Fgyp tian Aqrli cuI tral AL thori ty--has an experimental farm, 
imports seeds (especially vegetables) for farmers, and also imports 
and sells fertilizers, but at a 50-percnet subsidy compared to 
100 percent by the cooperatives through the Agricultural Credit 
Bank. This gives the farmer an opportunity to purchase more 
fertilizer than allocated by tire bank and/or cooperative. 

13. General Authority for _Aricu 1_utural Production--operates land 
owned by MOA for increasing foundation and other seeds and operates 
1and for experiment stat i uns , someLime s tresses seed production 
at the expense of research (should Le under ARC). 

14. West Nubaria Agricul tural Conmaiy--also on newly reclaimed 

land, but jUSL an agricultural production company that can sell on 
local market. 

15. Cottnn Improvement Fund--basically a collection agency to 
provide additional funds for cotton research in cooperation with 

ARC. 

16. Cattle Insurance Fund--insures life of cattle. Insurance is 
supposed to be oPLiunal, but in reality it is not. Farmers 
must insure to borrow money for cattle, feed etc. (credit). The 

fund makes money. 

An example of the complexities surrounding these organizations is 

the General Company for Poultry Production, which produces about 25 per
cent of Egypt's domestic poultry supply. Although attached to the 
Ministry of Agriculture, the CGPP receives its budget requirements from 
the Ministry of Finance. It receives its commodity import requirements, 
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inclding feed, from the Ministry of Supply. The CGPP operates large
 

broiler production firms.
 

Among the autonomous organizdLiuns related to agricultural manage

ment and assistance, one of the more importanL i tile Principal Bank 

for Development and Agric!Ctural Credit, which provides mlost of the 

credit in the fiLrm syste'.' and has district and villaye stores for farm 
at a loss.

inpu ts . The Bank sjbsi di 'sifarmer credi t, and operates 


The Bank has a representative accountant at each village cooperative.
 

The Aqricul tural Research Center
 

The Agricultursl F.search Center is the research arm of the Ministry 

of Agri cul ture. It is an autonomous organization not subject to many of 

rules the Minister ofthe bureaucratic of traditional linistry. The 

Of the Board, but the Deputy ChairmanAgriculture serves as Chai rman 

,.erves as the day-to-(day optraLionil head. The 1at, er has two deputies, 

one wtho is responslibleIor general services and administration and the 

other for the research institutes. There is a Board of Directorate 

between the Chairman (Minister) and thre Deputy Chairman. There are 14 

Research Institit,:'ws within the Agricultural Research Center. They are 

as follows: 

1. Cotton Production Research Institute 

2. Soils and Water Research Institute 

3. Field Crops Research Institute 

4. Horticulture Research Institute 

5. Plant Pathologyy Research In-stitute 

6. Agricultural Mlechanization Research Institute 

7. Veterinary Research Institute 

8. Animal Production Research Institute 

9. Plant Protection Research Institute 

10. Desert Institute 

-l. Cuddahy, Agricultural Price Management in Egypt, World Bank Paper, 
p. 72. 
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11. Extension Research Institute
 

12. Agriculture Economics Research Institute 

13. Egyptian Flora Research Institute 

14. Sugar Research Ins ti Lu to 

The Center has the overall administraLive responsibilities for the 

14 institutes including p,_.onnel policies, budgets and program coordi

nation. The Research Irshit"Lus are all located within the Cairu area. 

There are 31 research stations located throughout Egypt that are 

organized into the following three categories: 

1, Animal Production S tations () 

El-Se., (Domiatt Province)
 

Montazah (Al exandri a Province)
 

Borg-El-Arab (Matrouh Province)
 

Sakha (Kafr Fl -Sheikh Province)
 

Mahalet tiousa (KaFr El-Sheikh Province)
 

El Gammieza (Gharbia Province)
 

Geziret El-Shaier (Qalubiya Province)
 

Anshass (Sharqiia Prrovince)
 

Douki (Giza Provirce)
 

El - Fayoum (lFayoum Provi rice)
 

Sids (Beni-Suef Province)
 

Mallawy (Minia Province)
 

2. Horticul ture Stations .6) 

El-Sabahia (Alexandria Province) 

El-Nubaria (Tahrir Province) 

El-Tahrir (Tahrir Province) 

El-Qanater (Qalubia Province) 

El-Ismailya (Isnailya Province) 

Sids (Beni-Suef Province) 
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3. Agricultural Research Stations (13)
 

Sakha (Kafr El-Sheikh Province)
 

Gemmeiza (Gharbiya Province)
 

El-Serw (Tahrir Province)
 

Nubariya (Tahrir Province)
 

Sers El-Layan (Menofia Province)
 

Bahteem (Qaluhiya Province)
 

El-Ismailya (Ismailya Province)
 

Sids (Beri-Suef Province)
 

Mallawy (Minia Province) 

Shandawil (Suhay Province)
 

E1-Mataana (Qina Province)
 

Kom-Ombo (Aswan Province)
 

Giza (Giza Province)
 

The latter category includes all of the field crops, plus zne 

disciplines associated with them.
 

The land on which the research stations are located is owned and 

operated by Lhe General Authority for Agricultural Production. The 

the actual farming for the research program including landlatter does 


assignments, land preparation, cultivation and harvesting, except where
 

The Center pays for this service.
donor projects are concerned. 


Research Center has 19,000 employees including
The Agricultural 


685 with Ph.D. degrees. Within the 14 Institutes the professional
 

credentials of personnel are as follows:
 

Ph.D. M.Sc.
 

45 79
Cotton Institute 


Field Crop Institute 73 141
 

7 8
Sugar Institute 

93
Horticulture Institute .73 


91 114
Soils Institute 



Plant Protection Institute 116 251 

112 

Animal Production Institue 47 101 

Animal Health Institute 79 

Plant Pathology Institute 63 


149
 

Desert Institute 73 64
 

Agricultural Economics 14 73
 
Institute 

Extension Insitute 3 20 

Agr iciI tural1 eciani zati on 1 
Ins ti tuLU 

Flora Ins itute 0 

Most of those with a M.Sc. Degree are working toward the Ph.D. Degree
 

because only those with such a degree can be appointed to the Professor's 

rank (ARC staff have professional titles). There is also a career 

ladder for those not pursuing advanced training but obviously salary 

ceilings are lower. 

Salaries are presumably comensurate with university professors 

but still low. The beginning salary of someone with a Ph.D. is 91 L.E. 

per month. Even so, employees of the Research Center are better paid 

than those within the Ministry. Those pursuin'j graduate degrees are 

permitted thu equivalent of two days per week to attend classes. 

The ARC budget for 1981-1932 is as follows: 

Salaries LE 9,816,498
 

Incentives 854,562
 
Fringe Benefits 562,153
 
Other Allowances 1,416,787
 

Total 12,650,000
 

Operations
 

Materials LE 1,616,000
 
Services 1,059,000
 
Running Transfers 14,000
 
Specific Running Transfers 40,000
 
I ves tments 4,650,000
 

ToLal 7,650,000
 

GRAND TOTAL LE 20,029,000
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These amounts are Egyptian funds and do not include PL-480 grants 

or AID sponsored projects--or other out-of-country donor funds. Of 

the 11,547,279 LL of PL-480 / funds expended in Egypt for the agricul

tural sector in 1961-1979, 57 percent or 6,587,883 LE was spent for 

research within the Research Institutes of the Agricultural Research 

Center. 

In addition to the Agricultural Research Center, the Academy of 

and universitites with agriculturalScientific Research and Technology 

faculties have roles in agricultural research and training, all necessary 

for accelerating agricultural development. Since these functions are so 

closely related, Lhey are discussed here even thouyh the universities 

are in a different Ministry. 

Academy_ of Scientific Research and Technology 

.nd Technology was establishedThe Academy of Scientific Research 

in 1971 as being the responsible body for science and technology in 

Egypt. Its functions are to: 

-- Support research toward solving problems of national priority; 

-- Encourage the application of modern technology in areas in the 

national programs of economic development; and 

strong linkage at a national-- Formulate policies that ensure 

level between scientific and technological organizations. 

Its governing body is a Courcil of 44 members, 12 coming from 

university faculties and 10 senior scientists named by the president 

of the Academy, plus others from ministries within the government. The 

Academy has 11 specialized council ; who identify problems, receive pro

posals and fund those considered superior. 

-/Joint Agricultural Research - A Tool for Development Summaries in
 

Cairo, Egypt. December 1981.
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The Food and Agriculture Council is one of these 1]. Currently 

it is funding 30 projects. These projects cover a wide range of 

subjects and presumably have the approval of the Ministry of Agricul

ture. Originally the Academy was concerned primarily with basic research 

but more recently a goodl, portion of their funds have gone to support 

applied research and farmer implementation programs. 

The Academy itself supports a wide range of committees that function 

much like the National Academy of Sciences in the United States. It also 

functions as a funding agency somewhat like the National Science Founda

tion of the U.S. 

The Academy has a budget of 2,000,000 LE available for grants. 

Recent allocations for the support of research projects have been 40 

percent to governmental ministries, 40 percent to universities and 20 

percent to specialized institutes within its organization. 

National Research Center 

The Nationil Research Center (NCR) is an autonomous body having 

its own laboratories, pilot plants and support facilities. Since 1975 

NRC research activities have been client-oriented. NRC has established 

conunication or collaborative relationships with a number of interna

tional research organizations. 

Programs are organized around the following six areas of work: 

Industrial
 

Food and Agriculture
 

Health
 

Energy
 

Natural Resources
 

Rural Development
 



14
 

The Center has a staff of 500 agricultural scientists, 200 of 

whom have Ph.D. degrees. Its agricultural research covers a wide range 

of subjects. ore recently the Center has implemnented what is called 

where it is working with threean inteqIrated Rurali Development Program 
increase yieldsgovernorates at the village level in assisting farmers to 

of maize and tomatoes. Health and education are also included in their 

"integrated" approach. 

to t:he President of NRC their, uniqueness is the abilityAccording 
to problem solving, to do contractto develop mu] tidisciplinary approaches 

research and to do both research and development. The Center receives 

funds from the FKJy pt iiIovernment as well as from foreign donors includ

ing AID. Much of i.he support comes from contract research , for both 

public and privat-J organizations. Tihe Center operates much like the 

Stanford Resear chi lnstituLe, Battelle, or the Research Triangle Institute 

except for the public funding. The budget for research and development 

in the agricultura l area is approximately 1,500,000 LE, most of which 

comes from contraict.s. 

The Center's linkage with agriculture is at the governorate level
 

relaand not at the ministerial level, although there is a personal 

tionship with the Minister of Agriculture. in the field of agriculture 

the Center appears to be functioning where Extension has not performed.
 

Agricultural Extension 

Extension currently is handled by an Undersecretary
Agricultural 


for Extension within the Ministry of Agriculture. Its organizations
 

and functions were recently discussed.-


Universities with Agfricultural Faculties 

of higher institu-One of the great resources of Egypt is the system 


tions of learning in which 14 of them have faculties of agriculture.
 

l/ "Ior ',isiu Ayricultural Produc Li on llrouuh More Effective Use uf 
Study Team. AID, U.S. StudyTechnology," Report of a U.S. Extension 

Teciii , Iovember, 1981. 
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Some have been in operation for many years and have large numbers of
 

well-crained professors, for example, the Universities of Cairo, Ain
 

Shams and Alexandria. Others have been established more recently and
 

have smaller faculties. The following universities have faculties of 

agri cul ture: 

CAIRO
 

FAYOUN (UNIVERSITY OF CAIRO) 

AIN SHAIS
 

ASSIUT
 

TANTA (KAFR EL-SHEIKH) 

MANSOURA 

ZAG\AZi 

MI NIA 

MENOFIA (SHEBIN EL-KOM)
 

ISMAILIA
 

AL AZAR 

HELWAN 

ALEXANDRIA
 

MOSHTOHER (ZAGAZIG UNIVERSITY)
 

The universities are organized much like those in the U.S. with 

commodity departments such as horticulture and animal production and 

discipline departments such as soil science, agricultural economics 

and plant pathology. The University of Cairo offers thre B.S., M.Sc. 

and the Ph.D0. degrees in 22 disciplines. In addition, the University 

of Alexandria has a program inrforestry and agricultural engineering. 

Apparently the others do not. 

These 14 universities have large undergraduate enrollments and last
 

year approximately 6500 received the B.S. degree in agriculture. The
 

University of Cairo currently has 5000 unlergraduates, Ain Shams 6000
 

and Alexandria 7000. Others have smaller ernrollments. The larger
 

universities also have large numbers of studen ts working toward advanced
 
degrees. For example, Cairo has I62 Ph.D. candidat es aind 402 working
 



but even the njore recently established institoward advanced degrees 
the Ph.D. degrees. They

tutions have permission to offer the M.Sc. and 

also have a diploma degree which' is a nonresearch-oreinted program 

some technical knowledge.designed for those desiring 

Research Institutes withinMost of the graduate students are from 

Agricul tural I ,esearch Center and the universities themselves. Those
the 

to do their thesis research
fromi the Research Institute: i!-e permitted 

the joint supervision of their major
at their respective institutes under 

Institute,
professor at Lhe University and t,.eir supervisor at the Research 

Those from the Research Institutes are never in residence on the 

campus but attend classes two days per week as permitted by their employer! 

Exceptions are made in two directions: Alexandria University does require 

a certain amount of residence, whereas some universities permit more 

attend
 
flexibility for students commuting great distances in order to 


class.
 

Alexandria has an agricultural faculty with 300 Ph.D. degrees and
 

similar faculties. Many of the
the other two older universities hdve 

older faculty members have degrees from Western Europe and the United 

attended 

faculty members going outside the 

States. During the late nineteen fifties and sixties many 

the eastern European universities. t{)re recently the percentage of 

country for training has been extremely 

smal I. 

per week for a professor
Teaching loads are standardized at 8 hours 

and more hours for the lower rank teaching. In reality, however, many 

of students and the salary
teach more hours because of the large numbers 

A faculty m1ember may also
incentives gained for additional teaching. 

base. Univers'ity policy not
teach at institutions other thdn his home 

in other countries, primarilyonly penniI;s but ercourciges working 

In some cases staff members make as
because of the increase in pay, 

pay at home. Some universities have 25 percent
much as 15 tiIi,s Lheir 
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of their faculty working outside tne country. Leave can be extended
 

up to four years.
 

Salaries are extremely low. The beginning salary for a professor 

is120 LE per month; a typical salary is 200 LE and the maximum is 250 

LE. Salary incentives are additional. These include extra teaching or 

other university duties, book sales, outside consulting (of which two 

days per week is permitted) and more recently affiliation with AID project 

With the exception of the University of Alexandria, the laboratory 

equipment is most inadequate for the training of graduate students. 

Alexandia does have some highly sophisticitted scienti fic e(iuiplent made 

available through PL-480 and other outside funds. Fortunately, many of 

tile students pursuing advanced degrees have access to better equipment 

in their Research Institutes, but even there, equipment is not always 
adequate. Some of the equipment at Alexandria is not functional because 

of the inability to get it serviced. 

The University of Cairo Faculty of Agriculture Library has about 

28,000 books. Many are out-of-date and not all are classified. Much 

of the crowded space is used fcr tle sCorage of theses. The faculty 

has about 5,000 LE annually for books and periodicals. Tle University 

of Ain Shaiiis Faculty of AgricultLure has some 50,000 volumes, but as at 

Cairo, yud: of the space is used v theses. Their annual budget is 

very limited at 5,000 LE. The library of the Faculty of AgIriculture, 

University of Alexandria, is probably the best in Egypt. They spend 

approximately 17,000 LE per year for periodicals and books, but their 

building is most inadequate. We had no opportunity to visit other uni

versity libraries, but according to a study made by the University of 
California in 1981 we saw the best. 

Faculty members, though trained for research, have little time 

for such activity except through their graduate students. This, of 

course, is significant. In addition, some of the larger universities 
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have a limited number of research grants from PL-480 funds or other
 

foreign donors. Of the 11,547,279 LE PL-480 funds between 1961 and
 

1979, 36 percent went to the universities. However, this fund appears
 

to be drying up.
 

A couple of the universities, namely Alexandria and Isnailia, have
 

and rural develdemonstrated an interest and a capability in Extension 

opment. But presently they have no official ties with the Etension 

Servi ce. 

C. MINISTRY OF IRRIGATION AND THE SUDAN AFFAIRS (MOI)
 

The MOI in ,u-Onsible for the development of water resources and
 

inthe construction and maintenance of irrigation and drainage works 

cluding main/branch canals and drains as well as pumping stations for 

New Lands. The M I ay alone authorize the taking of water from the 

Nile Basin watervays and exploitation and use of groundwater in the Nile 

Valley. Besides these specific duties with respect to irrigation and
 

drainage, and its control of the releases downstream of Aswan, it is also
 

responsible for Lake Nasser, and in cooperation with the Government of
 

Sudan, for the development of water conservation projects in the Sudan.
 

As custodian of the nation's water resources, the MOI is also 

concerned with maintaining water quality, determining and establishing 

reasonable costs of water and service charges, and has played a contin

uous role in land reclamation. It is responsible for the allocation of 

water on which all land reclamation projects are based and decides upon 

the division of wter supply between service areas, including the offi

cial irri lation req uirements For each region by cropping season, admin

ro [.L on system for the wet and diry periods, controllingistering t~he 

the rice belt irrigation system, and maintaining the irrigation drainage 

pump)s and systuis. 

The MOl runds experiment stations and conducts research. A chart 

showing the main departments and organizations operating under the 



administrative jurisdiction of the MOI is attached (Figure 2).
 

D. MINISTRY OF RECONSTRUCTION AND LAND RECLAMATION (MLR)
 

The MLR has two subministers--one for reconstruction and one for 

land reclamation (MLR). It is the Functions of the subministery for 

land reclamation that are of prime concern to the MOA. 

The MLR has overall responsibility for drawing up, planning and 

implementing all works for flew Lands reclamation below the main/branch 

canals and drains, including infrastructure, housing, and agriculture 

on all these lands. The NILR coordinates its work with the MOI, which 

is responsible [or cons truction of main/branch canals and drains and 

main pumping 5 ations. The MLR is directly responsible for irrigation 

projects in the Nvw Valley and desert areas outside the Nile Basin. 

Once developmen i lon.s ar"e approved, the work is entrusted to land 

reclamation copanies, directly responsible Lo the MLR. After the 

land is reclaimed, it goes to agricultural companies for cropping, 

welling or distributing. These companies are responsible to MLR. 

E. MINISTRY OF SUPPLY
 

The Ministry of Supply is responsiole, among other things, for 

functions in the fields of purchasing, internal marketing, distribution 

and storage of consumer goods and control over their prices. This 

Ministry is also involved in setting priccs paid to farmers for their 

products. In rice, For example, it collects the quotas from farmers, 

takes it to the mill, processes it arid distributes it to the consumer 

through a ration card system. "Thus, it is heavily involved in policy 

decisions rela ti ng to cropping systems involving iandated crops, and 

in determining each returns to farmers for their crops. 
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I. CONSTRAINTS AND RECOMMENDATIONS
 

A. POLICY
 

1. The government of Egypt's policy of having the functions of the
 
ariculture sector distributed among a large number of ministries in 
many cases, causes inefficient, overlapping and conflicting goals 
in developing and carrying out agricultural policy. 

2. Implicit taxes, production controls, mandatory deliveries to the 
government and input subsidies are among the major constraints to 
accelerating agricultural development. More national resources 
need to to i, rather than out of the agriculture sector. (See 
policy discussion) 

B. INSTITUTIONAL AND ORGANIZATIONAL 

The institutional and organizational constraints can be divided into 
two categories: BETWEEN Ministries, and WITHIN the Office of the Minister 
of Agricu]ture and WITHIN the Ministry of Agriculture. 

1. Between Ministries: 

While the Ministry of Agriculture has the prime responsibility 
for domestic food production and national food security, the Minis
tries of Irrigation, Land Reclamation, Supply, and to a lesser extent 
Planning, Economy, Industry, Transportation and Treasury all perform 
important funcLtion which affect the agricultural sector either 
directly or iridirectly. Thus, the administration of agricultural 
policy and the conduct of various agricultural plans is complex, and 
in many cases inefficient with overlapjed and conflicting goals. 

If the agricultural sector is to meet the future goals of food 
production, it is necessary that all facets of the agricultural 
sector be considered in a holistic framework for plannirg and 
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execution of national programs. An exaimple of a specific conflict 

is the price paid to firmers for mandated crops. At present, the 

sugclested cropping system and proposed prices to be paid to farmers 

is first developed by the MOA. These are then reviewed and adjusted 

by the cabinet Ministers, leaving some discretion to the Ministry of 

Supply (except for cotton where the Ministry of Economy has major 

authority for setting price) for the price paid to the farmer.
 

The Minister of Finance, the Minister of Supply and the Minister 

of Economy are frequently at odds with the Ministry of Agriculture 

on the levels of price to be paid to the farmer. The Ministry of 

Agriculture usually desires a higher price but is often defeated 

by he C1 Also, tendency the is toNhiie.. the for Ministry of Supply 

pay the lowest possible price. Since the income to the farmer from 

the mandated crops is nearly always less from alternative crops, the 

farmer has 'little or no incentive to do his best on mandated crops. 

There is a need for a better understanding of this problem by the 

cabinet Hinisters.
 

Since food and agriculture are of such great importance to all
 

of Egypt, some method that would provide for all ministries concerned 

with the agricul tural sector to focus regularly on the agricultural 

sector would be desirable. 

There are a number of mechanisms that could assist in the coor

dination or development of an interaLted holistic approach to the 

problems of tile agriculture sector. Three possible mechanisms are 

discussed below: 

a. Better cooperation through personal rapport of the Ministers 

and Undersecretaries of the involved Ministries. 

This would probably require person-to-person contact by the 
Ministers as well as certain Undersecretaries on a regular and
 

frequent basis--possibly as often as every two weeks--to focus
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on joint issues and to develop the personal rapport necessary 

for success. Even with the best of intentions compatible 

personalities would play an important role in the success of 

such relationships. It would necessitate not only strong per

sonalities but a high level of discipline for the Ministers
 

in relation to the operation of their own Ministries. This 

mechanism would make possible cooperation and coordination, but 

it would not assure it. 

b. The es-tahlishment of a Supreie Council of Ministers for 

Food and Airi cul tu re. 

This council would be composed of those Ministries that are 

directly involved in the agricultural sector (Ministries of 

Agriculture and Food Security, Irrigation and the Sudan, Recon

struction ind Land Reclamation, and Supply) as primary members 

and those other ministries that are also concerned with general 

or specific functions bearing on the agricultural sector as 

secondary members (Ministries of Planning, Economy, Industry, 

Transportation and Treasury). 

Since Food and Agriculture are of such great importance to 

all of Egypt, a more positive and formalized me thod than now 

exists that would allow all ministries concerned with the 

agricultural sector to focus regularly on the agricultural 

sector wvo ild he desirable. Under this mechanism the primary 

members votil d ieelt frequently and the secondidry meimbers would 

meet less f:requenLtly with the entire Uroup pos sibly every other 

meeti ng. The primary memLers probably should meet no less than 

four times a year, with the full courIcil members mieeting twice 

a year. This mechanism would, at least, give all iinistries 

involved in the agricultural sector an o)pporLLnity to brirng 

their various concerns to the atention of ministers with related 

interests, even though some may be in conflict. It should be an 

improvemunt over the present situation, even though it is a more 
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passive than positive mechanism.
 

structure of ministries directly conc. 	 Establish a formal 
of Agriculturecerned with the agricultural sector (Ministries 

and Food Security, Irrigation and the Sudan, Reconstruction and 

Minister for
Land Reclamation, and Supply) under a Deputy 	 Prime 

food and agricultureFood and Agriculture. As indicated 	earlier, 

is of major concern and of high priority to the 	 national govern-

It would appear that immediate action at the 	 highest level 
ment. 

to accelerate agriculture development
of government is necessary 

The establish
and meet the food and agricultural goals of Egypt. 

ment of a Deputy Prime Minister for Food and 	 Agriculture would 

provide for both a positive and formal mechanism to assure joint 

goals of this sector, by the
consideration of the policies and 

provide for
Ministries directly involved. This mechanism would 

and positive action by the
both cooperation among ministries 

should provide a mechanism that would
Deputy Prime Minister. It 

to agriculture sector. assure a holistic approach the 

GENERAL RECOMMENDAT ONS: 

* 	Appoint a Deputy Prime Minister for the Food and Agriculture Sector. 

Food Security, Irrigation and the 
The Ministries of Agriculture and 

reportand Land Reclamation and Supply would
Sudan, Reconstruction 

through the Deputy Prime Minister for Food and Agriculture. Also 

of better rapport among these Ministries 
encourage the development 

by frequent meetings of the Ministers and appropriate Undersecreta

ri es. 

The Ministry of Irrigation has the responsibility for irrigation and
 * 


drainage canal systems, for delivery of water to the lands, and for
 

There are disagreements between the
 
removing the drainage water. 


MOI and MOA on some items that relate to irriga:ion and drainage.
 

not always in the canals as early as needed
For example, water is 
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for some farming systems. The complaiot is made that the openings 
in some branch canals are not large enough within the time frame to
 

allow sufficient water for some of the newer cropping systems, thus 

limiting crop yields on these lands. It is not infrequent for 

farmers near tiw operiings on branch canals to take water beyond their 

needs and thc, Lri:trs at Lhe end of: the water course tu have i nsuf
ficient water, tLhus causing a fiiisuse of water at hoth ends. Both 

ministries conduct research on water use and water requirements of 
crops. There is a need for closer working relations between MOI 

and MOA on all water activities that relate to crop production. 

This should be a formal relationship and be operative at the national 

governorate, and district levels. 

RECOMMENDATIONS: MOA AND MOI
 

" In order to insure joint attention to specific projects, it is pro

posed to es tab] i sh an i ntermi ii s teri al work group be tween the 

Minister of ACriculture and the 11inister of Irrigation. This Agri
cultural-Irrigation Work Group would be activated at the national, 
governorate nd district levels. Its prime purpose would be to focus 

on the interface betw-een the responsibilities of the Ministry of 
Agricul ture anld the Ministry of Irrigation, and determine where the 
policies and operations of each Ministry could aid in accelerating 

agricul tural development. 

" Most of the meskas are in poor repair and are below grade. They 

should be raised and straightened with adequate outlets so that 

farmers can irrigate efficiently. The farmers are not getting the 

help they need from ei ther ministry on this problem. 

The Ministry of Reconstruction and Land Reclamation is responsible 
for the development of the infrastructure and irrigation works on New 

Land. They also are respornsible for managing the lands after they are 

developed. At the present time the Ministry of Agriculture is not fully 
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involved in the selection of land to be developed or in providing 

to the lands after they are developed. Again a
juidance and services 

formal relationship should be developed between the Ministry of Recon-

Ministry of Agriculture for plan-
StrucLion and Land Reclamation and lHc 

Most of these landsning, adiii istraLion and service'; of these areas. 
re

are in the sandy areas of the desert and there is a great lack of 

what best adapted, tile best cropping
search information on crops are 

of water application, fertilizer require
systems, timeliness and amounts 

as 
ments, etc. All services of' the Ministry of Agricul ture, such 

made available to the 
research, extension, cooperatives, etc. should be 

are available for cropping.
farns of these areas as soon as the lands 

RECOMMENDATIONS: MOI\ AND MLR 

" In order to insure joint ministerial attention to specific projects
 

it is proposed to establish an interministerial working group between
 

lture and the Mi niistry of Reconstruction and
 the Ministry of Ari cu1 

- Land Reclamation .1ork GroupLand Reclama ltin. This Ari cul Lu ral 


would be activ ,tLwd at tne naional, (overnorate and district levels.
 

criteria and selection of New
 
Its prime purpose would be to focus on 

to be reclaimed for irrigaLioni agriculture and on those inter-
Lands 


face areas of mutual concern relating 1:o accelerating agricultural
 

devel opment. 

a research and demonstration farm, in
 " The MOA should establish 


the areas selected for irrigation a minimum
 cooperation with MLR, on 


of five and presferably ten years before the land is fully develop'd
 

This should provide the needed technology for profor farmer use. 


fitable agriculture. 

2. Within the Ministry (and Office) of Aqriculture and Food 
Security:
 

A major problem limitinig the effectiveness of the organizations 

indirectly constrainingand institutions serving 	agriculture arid 

is the way that agencies are currentlyagricultural developiment 
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organized, within or associated with the MOA.
 

Inmany countries, all farm production is privately operated.
 

Where that is true, the Ministry of Agriculture normally has four
 

main responsibilities.
 

--To assure that all of the support services that farmers need are
 

being provided either through public agencies or by private
 

enterprises ; 

--To administer all of those support activities that are not pro

vided by private enterprises or by agencies of other Ministries;
 

-- To administer laws and regulatory functions relating to agricul

tural production, processing and distribution; and,
 

--To partici jite in akin(j adiustments of various types between 
agricul Lu. dnd other sectors of the ecornomy. 

The support .,,rvices referred to above are of five types: 

--research with respect to crop and livestock production and to
 

economic problems related to agriculture;
 

-- assuring adequate wholesale supplies of farm inputs; 

--achieving an effective set of agricultural support activities
 

throughout the countryside so that all farmers have easy access 

to all of them. Those support activities include: 

(a) arrangements for the retail distribution of farm inputs; 
(b) arrangements for the local availability of farm credit; 

(c) a corps of' agricul tural extension agents; 
(d) adequate local marketinj channels for farm products; and, 
(e) adequate atrangewiwits for local transiorta tion between 

farlls aind lialrkut towns. 

-- assuring that there are adequate incentives for farmers to increase 

production, and to administer laws and regulations affecting agri

culture; aind, 

-- a program of land development, including irrigation, drainage, land
shaping, land amelioration, etc. 
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It is well to keep in mind these normal 	responsibilities of a Min

farming is privately operated.
istry of Agriculi.ure in countries where 	all 


are two major reasons why the present pattern in Egypt is muchBut there 

more complex. 

One reason is tile magnitude of the land development program and the 

many specialized but highly complementary activities that are involved 

in it, especially in the New Lands. Responsibility for those activities 

has been divided among the Ministry of Agriculture and Food Security, 

the Ministry of lrrigition, tile Ministry of Reconstruction and Land Re-

Together, but under separate
clamation, and the Ministry of Supply. 

producadministration, they have the task of bringing New Lands into full 

ti on. The oUher C'd.,uli for thu complexiLy of tle present system results 

from the introduction of state farming. Each of the sttLe farms has to 

at raises the question of who is to administer thesebe managed, and Li 

farms, and how. 

In addition there are a number of semi-autonomous agencies, of which 

part of the-the Minister of Agriculture is C'iairman, but 	which are not 

of' such seii-autonomousMinistry of Agriculture. Once tile precedent 

agencies was established several such agencies were set up to perform 

certain functions which would normally be activities of the Ministry of 

Agricul ture--or, of private enterprise--such as procuring fisheries 

equipment, prOduCing horticultural planting materials, supplying funds 

for farm credit to tile cooperative societies for distribution to farmers, 

or managing a cattle insurance fund. 

a semi-autonomousThe Agricultural Research Center was set up as 


agency to give it more freedom from normal governmental operating pro

that has been followed successfully in many
cedures. This is a pattern 

developing nations in the past decade to accelerate a sustained flow of 

production technology. 

a rather complex set ofThese various developments have resulted in 

for efficient management.allied agencies, too numerous and diverse 
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Meanwhile, the Ministry of Agriculture continues to be organized
 

into 13 Undersecretariats with considerable overlapping oF function with 

the allied organizations and companies. Five of these Undersecretariats 

provide services to farmers: 

PEST CONTROL
 

VETERINARY SERVICES
 

SEED PRODUCTION 

uOOPERATIVES responsible for input and credit distribution (with 

funds for farm credit provided by the Principal Bank for Development 

and Agricultural Credit, which is a semi-autonomous agency) and 

marketing of regulated farm products, mainly cotton, rice and wheat. 

AGRI CULTURAL EXTE SION 

Four other Undersecretariats include some services to farmers but 

have more general responsibilities with respect to production, distribu

tion, marketing and some regulatory functions: 

HORTICULTURE
 

ANIMAL PRODUCTION
 

FISHERIES
 

AGRICULTURAL ENGINEERING 

Four Undersecretariats have mainly '.'staff" functions: 

FOR THE MINISTER'S OFFICE
 

FOREIGN AGRICULTURAL RELATIONS
 

AGRI CULTURAL ECONOMI CS
 

MANAGEMENT DEVELOPMEI'T
 

The present collection of 17 semi-autonomous organizations and com

panies, and the 13 operating Undersecretariats does not permit effective 

management and operation of the Ministry. 

The present organization precludes the sharp focus of attention on 

priority functions of the Ministry. It also causes inefficiencies 

because of ovelapping or duplication of functions, as well as uncertainty, 



about responsibi li ties of/the vAr~ious agencies.
 

RECUMMENDATIONS:
 

* There should be a restructuring of the MOA, to ensure effective
 

attention to the essential functions and services of the Ministry
 

and to eliinate the nonessential functions.
 

Primary functions of the Ministry would include:
 

--determining requirements, goals and services for the agricultural 

sector, with attention to pehicies and incentives to ensure a 

productive and pro fi table ayjri ml 1ture--pl anni ng and hudue Li g; 

--providing a continuous flow of improved technology, including 

the field evaluation, extension,.*ind use of such technology by 

farmers--research and extension; 

--ensuring adequate and timely supplies of production inputs to
 

farmers;
 

-- developing dnd maintaining inFrastructure for support services, 

including production and marketing;
 

--improving and maintaining the productive use of land and water
 

resourus; and,
 

--administering tne laws and rbgulations relating to agricultural
 

production, processing and use.
 

There are additional aspects of agricultural production and develop

ment but the mjor functions and activities of the MOA would be
 

embraced within the roregoing categories.
 

Fhe primary objective of developing an organization and management 

structure within the Office and Miinistry of Agriculture is to assist 

in achieving the agricultural goals in a most effective manner. 

are many ways of developing such a structure or organization,There 
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but regardless of how it is done it should provide For easy focus,
 

in an organized non-duplicating manner on the main objectives and
 

responsibilities of the overall organization. The organizational
 

structure being suggested here is just one of many ways of accom

plishing this task. 

The present structure of the Ministry, including the allied organi

zations and companies, is shown iF, Figure I , page 3. The suggested 

revised organization is presented as Figure 3. This provides for 

the major functions and responsibilities as listed above and accom

modates the activities of both the coriponent Undersecretariats and 

the allied orjarrizations ann, cunmi,.ies . The recommended organiza

tion consists of: 

(a) 	 selected semi-autonomous bodies--as companies and authori

ties, with the exception of tLhe Agricultural Research 

Center chaired by a First Undersecretary; 

(b) 	 the Agricul tural ResL,irchi and Extension Authority
 

chaired by at First Undersecretary;
 

(c) 	 a First Undersecretary for the Ministry of Agriculture 

with five component units; and, 

(d) 	 six staff offices serving or related directly to the Minis

ter. 

Reference to Figure 3 will facilitate the review of the functions 

of the agencies or units within these three categories. 
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FIGURE 3 PROPOSAL FOR A RE-ORGANIZED OFFICE OF THE MINISTER OF AGRICULTURE AND FOOD SECURITY.
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FIRST UNDERSECRETARY FOR COMPANIES AND AUTHORITIES
 

As discussed earlier, there has been a proliferation of semi-autono

nous organizations established over a period of years when it seemed that 

expansions in agriculture and new farming systems best would be served by 

such agencies. A niumber of these lave important functions that Should 

be continued in the semi-autonomous coilipany or au thority. OLhers should 

be modified.--as private sector organizations, or considered for joint 

ventures.
 

1. Principal Bank for Develooqment and Agricultural Credit (PBDAC)
 

This is an extensive credit system, with 17 governoratu banks 

(BDAC), 130 branches of the D/40C, 7,i vil lage banks arid about 4200 

agencies serving farmers and cooperaLives at the villae level 

th rou,]hout Utf COut tl'y. The [ank is the major source o1 credit for 

farm aIchi nltui, r ) i I ailel i ()r'a ti oil, Ii evs Look and pOLi1 Lr'y prodUCti on, 

-fertilizers, seeds, etc. The local brmdches and agencies are essen

tially farll supply stores. While there have been some criticisns 

about the ,iianagerient and service of" some of' the agencies, wiLh 

delays in delivery, etc. the overall system seems sound and should 

remain associated with the MOA. 

The Cattle Insurance Fund (CIF) should be merged into the PBDAC. 

Although this insurance theoretically is optional it is required 

if funds are borrowed for purchase of cattle or feed. There is not 

apparent justification for maintaining the CIF e a separate company. 

2. General Authority for A(Irarian Reformn 

This orrizatLioa was established to handle the distribution of 

1,000,000 fLddans to small farms. There are cooperatives, marketing 

services mnl other fuLi tios handled by the approximately 40,000 

employees af the Autlhority. It would appear that certain of tile 

activities and services should be consolidated with or coordinated 



more effectively with other agencies involved with similar functions.
 

It is the firm view of the Minister of Agriculture that this organi

zation has a most significant role in carrying out the programs of
 

the MOA and should be continued.
 

3. Cotton Improvement Fund
 

The special cess or tax to provide support for cotton research
 

has been an important factor in ensuring the stability and scientific
 

research gained Egyptian cotton its positionstature of the that has 

There may be a question of continuingof eminence around the world. 
arethis fund hut from experience in countries where such funds 

are very important in mainestablished it is recognized that they 

taining an effective research capability. It is recommended that 

the fund should be continued.
 

4. Private Sector and Joint Ventures 

a source of information, encouragement and
This office would be 


possibly capital or credit for attracting private capital, both
 

for private as well as joint venture undertakings.foreign and domestic 

A number of the present companies and authorities are engaged in 

to have limited relevancecommercial type ventures that would seeni 

of the FOA. Some of these might be disconto essential functions 

tinued or shifted to the private sector. Others ni ght best be 

handled as joint ventures, involving either domestic or foreign 

capital, or a combination of both. 

The companies involved include: 

a. High Seas Fishery Company. This company ishes on the
 

high seas and sells its catch to the Ministry of Supply.
 

b. 	North Fishery Coljiny. This company fishes in the Medi

area and sells Lhe fish to the Ministry of Supply.terranean 

c. Fishryr yEiijgm nLt Compan_. The company purchases and 

provides fishing eguipment for fishing companies and small 

fishermen. 
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d. General Company for Meat Production. The company produces 

meat and milk, and also provides improved breeds. It has 

several farms, purchases and fattens calves, and sells to the 

Ministry of Supply. 

e. General Company for Poultry Production. The company provides 

basic needs--day-old chicks, feed, etc.--to broiler firms and 

also on demand to small poultrymen. The company produces broilers 

which are sold to the Ministry of Supply. Private broiler com

panies and poulLrymen can sell on the open market. 

f. Gerae1il oriti for Am'riCul tural Stahi 1iza tion . This 

agency providcs subsidies for ferti li zers, pesticides, etc. 

especi ally for coL .Lon and soybedns . It also furnished guidance 

in deter'mi ning import requireinen ts. 
g . Eq_Lian A:ricul tural Authority. This agency imports seeds, 

mainly vegetable seeds, and some machinery and fertilizer. Fer

tilizers are provided to farmers with a 50 percent subsidy, and 

on a basis that- permits farmers to obtain larger supplies of 

fertilizers than might he available from the Principal Bank for 

Developmetl and Agricultural Credit and the Agricultural Cooper

atives. 

h. Nubaria Company for Seed Production. This is located on 

newly rYLclaimed desert lands and the company propagates and 

increases fouia tion a-nd other seeds of selected vegetable crops. 

i. West Nuhbari a_/jri Cu I turil1Com, Lny. The compny opera tes a 

large farm of 10,000 feddans on newly reclai ,,I1 land. It sells 

products to the Ministry of Supply but can also sell on the open 

local markets. 

j. Eytian Company for Vines and Distillation. This is an 

agro- industrial company, with its own land, that produces grapes 

for table use and wine. The company cooperates with the A,_ i

cultural Research Center. It does its own processing and mar

keti ncl. 
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FIRST UNDERSECRETARY FOR THE MINISTRY OF AGRICULTURE
 

This office would be responsible for the management of the Ministry
 

of Agriculture and would be composed of five undersecretaries as follows:
 

Undersecretary for Planning and Budgeting, Undersecretary for Crop Pro

duction, Undersecretary for Livestock Production, Undersecretary for Soil
 

and Water, and Undersecretary for Marketing and Cooperatives.
 

The Ministry of Agriculture needs an "ndersecretary for Planning 

and Budgeting with planning procedures that involve economists and other 

specialists concerned with the programs of the Ministry. The office 

would be responsible for assembling and integrating funding needs and 

recommending budgetary allocations among the undersecretariats over which 

the Minister of Agriculture has administrative control. It would also 

serve the Minister in preparing information related to resource allocation 

questions conserning the semi-autonomous agencies on which he serves as 

Chairman. However, those semi-autonomous agencies would prepare their 

own budgets and seek their own financial support as at present. 

There are three major components in agricultural planning and 

budgeting. One is to plan whal activities each agency related to 

agriculture should undertake within the ensuing fiscal period. This 

should take into account (1)the needs of farmers and of the national
 

economy and (2) the existing manpower and managerial capacity oi each 

agency available for employment in those activities. The persons who 

are best qualified to do that kind of planning are the technical per

sonnel of the extension service.
 

The second component in agricultural planning is to adjust the
 

appropriate mdgnitude of the progra, each agency, taking into account 

the complementari ties among the ac , s of the various agencies. 

Trying to strike the optimum here , entially an economic (not a 

financial problem), and while economists need to be involved, the 

technical personnel of each agency must participate also. 
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The third component has to do primarily withi reconci Iing overall 

public expenditures in support of agriculture with the amounts to be 

spent in support of other sectors of the economy. This involves a com

bination of econumic and public policy questions in which personnel of 

related ministries also must participate. The Ministries of Finance and 

Planning would have the dominant role, but Agriculture should be included 

in the deliberations. 

It is assumed that there will continue to be an Agriculture Econo

mics Research Insstitute within the proposed Agricultural Research and 

Extension Authority. It is there--and in the universities--that on

going research on various agricultural economic topics should be conducted. 

But it is importanL that there also be a unit in the Ministry that is in 

a position to gather economic information quickly and formulate alterna

tive lines of action for consideration by the Minister. This function 

would also be carried out in this office. 

UNDERSECRETARY FOR CROP PRODUCTION
 

A number of Ministries are involved in the agricultural sector--in 

water development and management, in soil reclamation and management, 

in supplies, narketing, etc. Howe'v'er, the Ministry of Agriculture is 

the organization ultimately responsible for carrying out the programs 

that must achieve the agricultural production goals an(] achieve food 

security. 

The success of a National food and agriculture program is measured 

in large part by the quantity and quality of the commodities available 

at harvest, for domestic consumption and for international trade. Pro

duction goals; enforcing rules and regulations; provision of inputs, 

supplies and services; and the harvesting, processing, transport, storage 

and distribution of agricultural products are all "commodity-oriented." 

The organizational units within the Crop Production Undersecretariat
 

would be responsible for integrating the wide variety of activities
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"rlated to the meeting of targets for the respective crop products.
 

This undersecretariat would have seven Director Generals concerned
 

Cotton and other fibers, Cereals, Legumes and

with the following: 


forages, Sugar crops, Horticulture, Oil crops, Field and Horticulture 

crop seeds and plants (this would include the function of the former 

General Department for Seed Production).
 

UNDERSECRETARY FOR LIVESTOCK PRODUCTION
 

The functions and responsibilities of the Livestock Production
 

of the Crop Production Undersimilar to thoseUndersecretariat would be 

secretariat. The seven relevant and significant disciplines involved 

General and are:
with animal agriculture would be headed by a Director 

Sheep and Goats, Camels, Veterinary Science,
Water Buffalo and Beef, Dairy, 

Poultry and Fisheries. 

The Livestock Production Undersecretariat includes Veterinary 

that animal health and quarantine func-
Services since it is essential 

tions be closely allied to all aspects of animal production and marketing
 

operations.
 

The Fisheries Unit in this Undersecretariat would be responsible
 

also for aquaculture. 

UNDERSECRETARY FOR LAND AND WATER MANAGEMENT
 

for Egyptian agri-Land and Water are the most critical, resources 

development and use
culture. Yet, the responsibility for land and water 


are dispersed among the Ministry of Agriculture, the Ministry of Irri

gation, and the Ministry of Reconstruction and Land Reclamation. 

there should be a unit concerned with Soil
It is recoYlmended that 

to give attention to a) suitability of new andClassification and Use, 


reclaimed lands for agricultural purposes, and b) the identification of
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land areas to be conserved or protected against encroachment of housing
 

and industrial development, brickmaking, etc. The latter problem must
 

be faced a" the highest levels of government, and by a broad spectrum
 

of Hinistries. However, the fIOA should have a strong capability in the
 

land classificati w and use a'ea. [he research function for soil class

ification and use would continue in the soil sector Research Institute.
 

The Soil and Water Management unit including farming systems would
 

be concerned with on-farm water management, soil fertility and the rela

tion of these to various crops and farming systems. Farming systems
 

are being developed in new or reclaimed areas through various projects
 

and experiments to determine soil and water management practices. It is
 

desirable, however, to ensure a systematic and integrated program for
 

the various kinds of crops, the combinations of crops, the soil manage

ment practices, undi the water use and umanagement practices, that will 

maximize he useU Uf the land and water resources. It seems appropriate 

that the MOA should have a strong capability and position of leadership 

in these activities. This unit should work closely with the Soil and
 

Water Research Institute.
 

It is proposed that the current Undersecretariat for Agricultural 

Engineerinq be included with the soil and water programs since much of 

the mechanization and other application of engineering principles to 

agricuILure relates to irrigation farming. The agricultural engineering 

activities do, of course, transcend soil and water management but these 

can be undertaken by cooperative outreach of the proposed Agricultural
 

Engineering Di rector General. 

Machines and Equipment are being acquired in large quantities as
 

production and other aspects of the agricultural sector are being in

creasingly mecailnized. This requires greater attention to determination
 

of specifications and models, etc., to minimizing the number of sources
 

and makes of tractors and machines imported or produced, and the ensuring
 

of spare parts, repairs and maintenance services.
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The Land Amelioration Director General would handle some of the 

functions of tile present General Authority for Executive Body of Land 

soil analyses, subsoiling, drainage,Amelioration. This includes routine 

gypsum applications, etc. Some of these activities might be merged into 

the Soil and Water Management unit.
 

Other activities of the agency might be transferred to the Soils 

and Water Research Institute of the proposed Agricultural Research and 

Extension Authority. This Director General should continue the close 

the Soil and Water Research Institute of theworking relationship with 

AREA. It could well take on tile action function involved in reconstruc

tion of the meskas and other implementation for good irrigation and 

drainage management. 

The foregoing Deputy Generals to be placed under the Undersecretary 

for Land and Water M'lanagement include some new units or functions and 

some present agencies that have activities largely within this subject 

Special attention will have to be given to the alignment ofarea. 
ensurespecifir functions within each Director General to a desired 

level of inteqration. The establishment of the Undersecretariat for 

Land and Water Management will facilitate the effective involvement of 

the MOA in the proposed interinisterial Work Groups, with the Ministry 

of Irrigation and with the Ministry of Reconstruction and Land Reclama

tion--in addressing issues of mutual concern. 

UNDERSLCREIARY FOR MARKETING AND COOPERATIVES 

Marketing of agricultural products has received little attention
 

in Egyptian agriculture. Nearly all aspects of post harvest technology
 

are in short supply. A Marketing Research Institute is being ;uggested
 

as an addition to the AREA to provide new and needed technology, but
 

some iiethod of assisting farmers and business men in this area is also 

greatly needed. An Undersecretary for Ilarketing and Agrirultural Coop

eratives should provide the needed organizational structure to accomplish 

this. The Director General for marketing would provide assistance in 



the newly developed technologies relating to storage, transport, grading, 

quality control and other aspects of marketing. Methods of packaging 

of farm products, such as tomatoes, to prevent damage in transport, 

increased efficiency of the transport, development of more competition 

at the middleman level are just some of the urgent needs in this area. 

The Director General for Agricultural Cooperatives will have the 

responsibilities of the present Undersecretariat for Agricultural Coop

eratives. In reviewing the functions of some of the semi-autnomous 

agencies it appears that there are some activities that should be more 

closely irtegrated, or possibly transferred to the Undersecretariat for 

Agricultural Cooperatives. At least this warrants atten tion. 

Cons ider t ion shou(ld be given to transferring much of the purchasing 

and dis ribution of inputs down to the district level to private enter

prise. W.he ther tWe private sector is involved or nut, however, some 

agency needs constantly to monitor what is happening to suppilus of all 

inputs and -o their distribution. More consideration should be given to 

marketing cooperatives, which are farmer owned and where farmers are 

responsible for management. Consideration could also be given to con

sumer cooperatives. 

FIRST UNDERSECRETARY FOR AGRICULTURE RESEARCH AND EXTENSION AUTHORITY 
(AREA)
 

The Agricultural Reserach Center is now a semi-autonomous agency, 

while agricultui .il extensio- is handled by an uridersecre toriat of the 

Ministry. It is essential to handle the research for development of 

improved technology, the field evaluation and verification, the local 

testing and demons trations, arid the farm a[pplicatioll and use, as a con

tinuous process. Th Si atiLurn was ro viewed in the study of the exten

sion progrwm in Egypt in 1981 and it was re.:ogn i zed that the research
1/ 

and extension activities should be brought together.

-/"Inicreasi ng Agricultural Production through more Effective Use of 
Technology.:! P.Irt of a U.S. Ex tens ion Study Team, November, 1981. 
AID. 
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for the combining of agricultural researchThe recommendation 
that the Generaland extension, includes also the recommendation 

Authority for Agricultural Production (GAAP) be consolidated into a
 

other seeds. This creates 

new Agricultural Pesearch and Extension Authority. The GAAP operates 

the lands for the research stations and also increases foundation and 

a serious conflict on decisions for priority 

or for seed production. More importantly,use of tile lands--for research 
uncertainty about the pre

field experiments not reliable because of 

vious treatments--fertilizer -;plications, etc.--of the plots. The 

continuing seed production function of the GAAP should be reviewed and
 

coordinated with the Undersecretariat for Crop Production 
after the
 

GAAP is transferred into the Agriculture Research and Extension 
Autho

rity.
 

AGRICULTURAL RESEARCH
 

Undersecretariat for
Since the Agriculture Research Center and the 

closely related, they are discussed together.Extension Service are so 
teaching are also discussed

For the same reason university 	research and 

in this Ministry.here even thou(jh these are not 

AGRI CULTURAL .:s[ARCH CENTER 

as independent and autono-The Research Institutes seem to operate 

mous bodies with inadequate relationship to research needs of the 

Tlis is true at the Institutes and at the Research Stations
country. 

where research scientists are 	 located. 

needs a better mechanism for coordinationThe Deputy Chairman 

between commodi ties and disciplines. 

The l.roqIram. are overstaffed and underfunded. Facility inade

space, more equipment, especially in the labora
quacies include more 

The library is short on books and

tories, transport, and travel funds. 

to the
journals and a better mechanism for making material available 
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field staff is needed. 

Salaries are not sufficient to attract and retain th6 outstanding 

people required to provide the quality of research imperative for meeting 

the food needs of the country. Not only is the base salary far too low 

but the salary-incentive system tends to dissipate the energy and inter

est of researchers and detract froim their pri'nary job. Furthermore the 

use of lonqevi ty as the primary measure for promotion leads to mediocrity 

rather than efficenrcy. 

The present system of providing graduate training, though cOImmend

able, will eventu lly lead to excessive inbreeding and a loss of 'ClUal ity. 

Ways should Le tLxplored, through foreign donors or otherwise, to '-end a 

larger numher ( It tihe ore promising young scietitists overse- s for 

trai ni n(j. Sonie COuld be for actually working Loward a degreu and others 

as post doctorates. At tihe present time approximately 90 percent of tile 

research staff has been trained locally. 

A basic deficiency in the system is the inability of the ARC to 

control its own land, farminlj schedule or equipj)ment. The present arrange

ment encourales tLhe eiipha_, is to he put on economic returns from the sale 

of products rather than achieving the objectives of tile experirent. Fur

thermore, having land allocated for research without knowing the history 

may actually invalidate the experimental results. 

Not only are the research workers isolated from other related dis

ciplines but they also have little linkage with extension. A logical 

relationship between research and extension should provide f#.edback in 

both directions. Closer association between the two would be equally 

mutually advantageous to both. 

The present system of spending as much as 25 percent of the re

searcher's time in the field assisting farmers during the growing season, 

is an expensive aid inefficient use of his time. Neither is it training, 

the extension person for fu ture assiinments. 
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AGRICULTURAL EXTENSION
 

The status of Agricultural Extension in Egypt was recently des

cribed by a joint Egyptian-U.S. Team.I / Perhaps the greatest single 

to building an effective extension staff is the employmentconstraint 

policies of the country. The agency has no opportunity to select its 

university graduates regardless Of theirpersonnel hut mu10t take recent 

qualifications. A recent study by the Extension Research In titute con

cluded that 84 percent of a certain group allocated to Extension were 

unfit for theiriJobs and even after further training 60 percent were 

still not qualified for the roles they were expected to play. The
 

general impression gained from personal interviews was that Extension 

was less attractive to prospective employees than other units within 

tied as a cause of low perthe Ministry. Low salaries were often menti 

Extension Service ineffective in recruitingformance. Not only is the 

but their failure to retain their more productive workers is in the long 

run a greater constraint. Extension workers also have inadequate support 

in the way of demmonstration material, supplies and even travel in many 

instances.
 

There are no subject matter specialists capable of translating 

research into village level comprehension. The staff from the national 

level to the village level is essentially made up of university graduates 

with a E.S. in agriculture, many of who, have had no farm experience. 

Furtherore, there is no formalized program of in-service training. 

Linkage between extension and research is weak and casual. They 

are not housed together and this lack of interchange of information is 

a detriment to both extension and research. 

AGRICULTURAL SECONDARY HIGH S'-IOOLS 

The 59 Agricultural Secondary High Schools are attempting to teach 

76,000 students with poor equipment and in crowded facilities. The 

-"Recomnendations for a Strengthened Agricultural Extension Program in 

Egypt," BIFAD, November 1981. AID. 
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curriculum has been recently revised to allow for practical training 

but the policy of permitting 50 percent of farm profits to go to the 

teachers is not conducive to objective teaching. 

RECOMMENDATIONS 

o The Agricultural Research Center should be expanded into the 

Agricultural Research and Extension Authority, including Extension 

and the state Farms. (Figure 4, AREA) The Minister would serve 

as the Ciiai r n witjh a First UridersucreLw y lor Lie dy--Lu-day 

operations. Each of the tnree units--tResearch, ExLensioo ind 

State Farms--would be headed by an undersecretary, Thime four 

individuals would serve as the hoard for coordinatain g tLhie three 

functions at the national level. There would be an Advisory 

Council, consisting of the Minister, First Undersecretary, the 

Undersecretaries for Research, Extension, and State Farms, plus 

2 from the university community, 2 farmers (producers), 2 from 

consumer groups and one from the Academy of Scientific Research and 

Technology. The function ofF such a council would hu entirely advi

sory and would serve to identify hig h priority research and exten

sion needs. It would not establish policy or participate in 

administrative decisions. Members would be appoinoted by the 

Minister (except those by virtue of their positions) and would 

serve at his discretion. 

o The Research unit would be called tLe Agricultural Research Service. 

The Undersecretary would have three directors, one for adminis tra

tion and financi al affairs including the library, one for programn 

development and coordination, and one to be responsible for inter

discilplinary research. The Research Institutes would remian 

essenitially as they are at present except thaL the Extenisioin Re

search Institute would be replaced with a Rural Women and Develop

ment Research Institute and prograli evluation wncLions of: the 

Extension Research InsLitu t would be cransfetrid to the Undersec

retary for Extension. The Rural Won.en and Development Research 



Minister 

niversIt y- ------ Fit Undersecretary- ------------------ dvisry Council 

Un es cr tr Undersecretar uay l I n rsecretar y 

Re arrch e 
for
ervi 

G efor 

Agricultural 
Research ServiceReion 

Sucupiert Excto 
vie 

SFoundation 

Interdisciplinary Admnistration Research Technic! Field 

Research Support Execution 

StatioNational 

Research PR gra ADvernorate 
SInstitutes Le .er 

---- District] 
specialists 

Research Reqional I 

Stations I xeso 

FIGURE 4 AGRICULTURE RESEARCH AND EXTENSION AUTHORITY. 



47
 

Institute would be charged with providing a research base for
 

strong extension programs directed toward impact and role of women
 

in development and increased agricultural productivity and the
 

improvement in the quality of rural life. 

" 	A arketing Research Institute should be established to conduct 

research in dll aspects of marketing including post harvest losses, 

transportation and housI ng . Activities woold inuclude boIth the 

biological and economic problems associated with marketing. 

* We were unable to visit many of the research stations and so have no 

recommendations to make regarding their specific consolidations. 

In principle, however, an effort should be made to combine the 

field crops, horticultural and livestock stations into multipurpose 

station; to serve the type of farming within the area. This would
 

allow far more efficient use of the facilities, including housing,
 

laboratories and libraries.
 

* 	National research and development teams for all of the major commo

dities would be organized for the purpose of identifying the major 

research needs of that particular nummodity, outlining research 

methods for developing the nec.ssi'y technology and implemlenting 

the research accordinj to agreed-upon procedures. Membership 

would include representatives work irg on that particular comm odity 

or indivi du 1s havi ng a pa tent 1al for col "trihu i ng, i n.ILidi rig 

represen tativos from the university commonity. Specific dl sciplines 

needed 	 for the particular commodity would be included. Fur example, 

Cereals Team" would logically include scientiststhe "All Egypt Major 

trained in breeding, agronomy, soils, plant pa thIology, pest control, 

agricultural cconomics, dad mechanization, ,lus the naLioa l exten

sion program leader in Emaoize. The team leader would be desi gnated 

by the Director for IniiLtdisci plinary Research, Agricultural Research 

Service, ard operate 	out of h is office. The function of the exten

sion progrm leader would be to provide linkage buLween research 
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and extension. Sufficient unallocated funds would be provided the
 

committee from the Undersecretary's office to accomplish the objec

tives of the experiment The team would meet as often as necessary, 

but at least once a year, to review the results and plan succeeding 

work. 

the research stations that conduct* 	 Sub-teams would be formed at 

would represent the same disciplines as
work with naize. Members 

maize extension specialist, andfor the national team, the regional 
appropriate. Funds 

someone from the university 	comnmunity whenever 

would be made available from AREA for the expenses necessary to do
 

the work including previously agreed-upon salary incentives. Mem

in order tobers would be in continuous 	 Zortact with each other 

conduct multid; ciplinary research. They would operate unaer the 

general guidelines developed by the national team. Th, team leader 

the Director for Interdisciplinary Research,would be designatud by 
be summarizedAgricultural Research Service. The results 	would 

team. Other teamsannually and made available 	 to the national 

would be organized along similar lines. 

would depend upon the* 	Participation of university professors 
the capability of the

importance of the commodity in their area, 

professor and his interest in collaborating in national research 

would incur, including salary incentives,programs. Expenses that he 

would be provided by the AREA. 

A unit would be established 	in the Undersecretary's Office to
* 


serve two primary functions, namely: (1) to implement the programs 

and development teams and (2)
of the multidisciplinary research 

support research at 
to administer a competitive grants program to 

This office would havethe universities for SpeCi fic stLudus. 

needs beyond those coming from the Research
funds for supplementary 

Institutes, including salary incentives. 
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* RecommendaLions of the U.S. Extension Study team to the Ministry 

of Agriculture and the U.S. Agency for International Development 

(November 1981) have been favorably accepted by both governments. 

A subsequent study team on "Implementaticli of a Strengthened 

Agricultural Extension Program in Egypt" outlines the mission of 

Extension, philosophical concepts of Extension and detailed job 

descriptions at all levels of operation. Both studies emphasize 

the necessity of subject matter specialists and the need for a 

closer working relationship with research. 

" With the creation of the Agriculturdl Research and Extension 

Authority there would be established an Agricultural Extension 
Service headed by an Lnderse(Cret(ir-y, witLh a Director handling a 

number of important staff offices, irlrdudi lwbudget and finance, 
program planning, nin, and extension methodstrai Hi COIIIIiILIiIJ caiions 

and extension studies. Two additiondl Directors would be needed, 

one to head the Extension Techiical SUl.lport Division and the other 

to head the Extension Field ExeLuLion Division. 

" The Technical Support Division would consist of National Extension
 

Program Leaders corresponding to the Research Institutes. Thus, 

the National Extension Program Leader for field crops would relate 

directly to the Director of the Field Crops Research Institute, have 

the same rank and equivalent responsibilities in total program 

developmenc, both research and extension. Similarly other extension 
program leaders would be housed with and relate directly to the 

respective institute directors. This would insure program coordina

tion and integration at the national level. 

" National Extension Program Leaders would have a staff of subject 

matter specialists. Using Field Crops as an example, there would 

be an extension specialist for each of the major crops. These 

individuals would serve as members of the interdisciplinary research 

team, with lhe same rank and equivalent responsibilities as their 
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counterparts in research. In additinn, they would be the education
 

source for the field force in extension. Similar arrangements
 

should be developed for the major field crops, horticultural crops
 

and livestock.
 

* Subject matter extension specialists would also be organized on a
 

similar basis at the regional level. They should be housed at
 

the research station, have similar rank and responsibilities as
 

member of the multidiscithe research scientists and serve as a 

plinary research team. In addition, they would be the education 

arm for the field force. Whenever appropriate they could be housed 

with faculties of agriculture on university campuses. 

The second Extension Director would be responsible for all of
* 
at thethe field extension personnel. There would be a Director 


to the
governorate level who would be tecinically responsible 

of the National Extension Service aid administrativelyDirector 

to the Governor. He would coordinate activitiesresponsible 
between the subject matter specialists and the field personnel. 

District Extension directors would have a similar role at the 

Under them would be placed supervisors who woulddistrict level. 

be responsible for the day-to-day activities of the village exten

sion agents. The number of villages, size of villages and number 

of feddans on the farms being served would determine the number of 

The District Extension Directorsupervisors and village agents. 


would also be responsible for maintaining working relations with
 

other institutions within 	the Ministry of Agriculture at the 

would be true for the village worker.district level. The same 


In cases where villages are too small to justify extension agents,
 

Deteiled descriptions of allmulti-agents could he appointed. 
described in the "Implementation of aextension workers have been 


Strengthened Agricultural Extension Program in Egypt," April 1982.
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* 	Joint appointments are to be encouraged wherever feasible whereby
 

individuals could serve in a dual role of research and extension. 

This would especially be needed in the early implementation of the 

subject mA .tur specialist concept in extension becwiuso of their 

absence uhJdar the ixisting organizaition. With the presenL Well

trained staff in research this should pose no serious drain on 

their staff. Likewise, joint appointments beween faculties of 

agriculture employees and those at the Authority should be encou

raged, depending upon the capability, availability and attitude. 

o The General Authority for Agricultural Production should be trans

ferred to the Agricultural Research and Extension Authority. Land
 

needed for research should be assigned to the Agricultural Research
 

Service and the ramainder placed under an Undersecretary responsible
 

for the development of foundation seed before being released to the
 

General Department for Seed Production. Obviously there would need
 

to be close working relationships between the crop breedprs, the
 

State Farms (Development of foundation seed) and the General Depart

ment for Seed Production. 

* 	The AID projects, though highly successful, have been functioning 

essentially outside of the recognized subdivisions of the Ministries. 

In some cases steps have been taken to institutionalize them. These 

AID-funded projects should be integrated into on-going programs 

within the appropriate units of the Ministries as quickly as is 

feasible. 

* 	Concern is expressed for the apparent duplication of functions 

between the AREA, the Academy of Scientific Research and Technology 

and the National Research Center (NRC). With the implementation of 

the AREA as reconnmnded there would seemingly be no justification 

for many of the agricultural and rural development activities 

within the NRC or the Academy. 
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UNIVERSITY RESEARCH
 

to be realized within the university
For the research potential 


faculty will require some major policy decisions in the country. Pro

fessors now have heavy teaching lads plus other duties that compete
 

for their profess :onal time. Budget adjustments need to be made to allow
 

for research time as well as teaching time.
 

Space, equipment, supplies,
Research facilities are deplorably weak. 

and library books and journals are necessary tools for research scientists 

or qualityand most of the universities do not have them in quantity 

need a system for keeping laboratory equipmentrequired. They also 
far repair par s to be orderedfunctioiial w iiLiiuuL v,,ijng 'or mon Lbs 

from overseas l.e here is-1juestion net one of a few additional equip

of miostment items LuL ;1-ior installations In most of the laboratories 

of the universiti,--

Formerly a significant number of promising young scientists were 
sent overseas rur graduate degrees. Currently the universities seem to 

In the long-runbe developing their staff from their own students. 

of the qualitythis inbreeditio %ili he costly and lead Lo a lowering 


of the facul Ly. Ways ,hu Id be explored, through donors or otherwise,
 

to send a higher percentage to foreign universities, either as degree
 

candidates or as post doctorates.
 

University professors now have little linkage with the ARC except
 

through the graduate students. A broader participation in the planning
 

of research would not only create more knowledge butand implementation 


would result in better teachers.
 

at theirIt is inconceivable that teachers can continue to perform 

potential especially in the training of graduate students, with no direct
 

contact with research.
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University professors are also isolated from the outside world.
 

With few exceptions there is little association between the teaching
 

faculty and the extension staff actually serving the producers. This
 

could in many instances be a complementary relationship. The teachers
 

would become closer to the problems of the region and the extension
 

could profit from the association with other professional groups.
 

RECOMMENDAT ONS
 

o Egypt needs to change its educational policy regarding the admission
 

to university enrolliment and the guaranteed employment of its grad

uates. The system lowers the quality of university training and 

floods the nIeve rnm',t with employees far beyond its capacity for 

utilizing them effectively. 

a Mor support ;houid be piwen to tech nical level training for 

the prepariation of those entering gover'nmen t and industry. This 

could bhe accuiplished by up-grading the agricultural secondary high 

schools or establishing 2-year technical institutes within some of 

the universities. 

o The Minister of Agriculture should take the initiative in developing 

a national policy that would include universities with faculties 

of agriculture arl home economics in the research arid extension 

acti vi ties of the country, cons is tent wi th mu tual interest. Their 

participation ,iiould lbegin at the Minister-Chancellor level in the 

development of broad policies of mutual initeresL. Funding would 

need to be provided by the Ministry and would be of two categories, 

namely, (1) grants made to universities on a competitive basis for 

specific studies and (2) support for collaborative research to 

involve the university in interdisciplinary research. The extent
 

of participa-tion by the universities would depend upon the avail

ability of funds and the capability, availability and interest of 

the individual professor. 
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The degree awarding programs at the universities should be reduced.
 * 


Graduate degrees should be restricted to the ilajor commodity
 

field crops, horticultural crops and livestock,
departments, namely 

and to the major disciplines, nafiiely, soil science and water tech

entomology, microbi
nology, botany and physiology, plant pathology, 


ology, genetics; to animal nutrition and physiology; and to agricul

tural economics and sociology, including training in extension 

programs should be
methods. The undergraduate degree awarding 


water management,
limited to five: crop production, soil and 


agricultural economics.
animal production, pest control, and 

degree programs in home economics (with a strong base
* 	Undergraduate 


should be expanded to two or three rural

of agricultural study) 

have a pool of rural-oriented professionals
universities, in order to 

work in geographic
who can serve in extension and who will want to 

Alexandria. No additional graduate
regions outside of Cairo and 


needed economics.
programs are in home 

Improving the climate 	for research, extension and teaching will

• 

budgetary support for 	equipment, supplies, travel
 
necessitate more 


at the AREA and at the universities. Salaries are
 
and libraries 


reportedly comparable 	 at the Agricultural Research Center and the 

there to be more opportunity for in
universities although seems 

All salaries need to be increased and
centives at the latter. 

should be related to performance, not longevity. 

Ph.D. should 
• A higher percentage of 	the candidates for the degree 

Post doctoral training at overseas
 attend overseas universities. 


for those being retained 	at the
universities is recommended 

universities or at the AREA but who earned their Ph.D. degrees
 

locally.
 

Staff Offices of the Minister
 

A number of functions and activities are of broad 
concern to the
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ministry and transcend the responsibilities under the various First
 

Undersecretaries. It is proposed that these be handled in 6 offices
 

responsible to the Minister.
 

Stati sti cs and Projects Office 

Heretofore, collecting and publishing agricultural statistics has 

been a function of the Undersecretariat for Agricultural Economics. This 

is al importmi t t,,sk but it is quite different from conducting economic 

analyses. It is a very large but relatively routine task which might be 

performed by a separate staff office. This office would also handle the 

routine job oit assemLiling and classifying projects. 

Procurement and Accountinj Office 

A Central Procurement Office usually is helpful in increasing 

efficiency in obtaining needed equipment and supplies from a personal, 

quality and time standpoint. This office also has the final accounting 

responsibility. 

Personnel (ana(iment Office 

The Personn2l Management Office would be responsible not only for 

hiring, employment records, separations, etc., but also would be involved 

in trinin,ji and manpower development, in cooperation with the various 

units of thu Ministry. 

Minister's Office Services 

The functions of this unit will be essentially those now in the 

present Undersecretariat for the Minister's Office. 

Foreign Aricultural Relations 

of this office will be those now in the present,ihilitiesThe r,',Ip l 
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Undersecretariat for Foreign Relations.
 

Special Integrated Projects
 

There is a new organizational need of major proportions that does
 

not show up on any present organization chart. It has to do with two
 

problems involved in having several foreign donor aided "projects"
 

operating in a country. 

One of those problems is the confusion and duplication of having
 

some pesonnel within such projects, and other personnel outside of the
 

projects but in regular wholly domestic agriculltural agencies, having 

identical or very similar tasks. 
N 

The other problem is how to absorb the activities of a project
 

into on-going doestic agricultural programs when the foreign aid ceases.
 

Foreign aided activities usually are set up as autonomous projectL
 

at the insistanc... of donor agencies for three reasons:
 

--to concentrate adequate program resources on what are judged to
 

or opportunities;
be currently high priority problems 


to by-pass what are perceived to be the current weaknesses or
 

constraints or regular agricultural agencies; and,
 

adequate coordination of all highly complementary
--to assure 


important to reaching the projects's objecactivities that are 


tives.
 

taken to reduce or
Those three reasons suggest steps that might be 


eliminate certain problems which foreign-aided projects raise. 

One would be to recognize the advisability of marshalling the 

resources of regular agricultural agencies to concentrate, for a period 

a pressing current problem or a promising opportunity "inof time, on 
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project-like fashion" and make such campaigns an on-going feature of
 

the program of regular domestic agricultural agencies.
 

A second would be, through appropriate in-service training, to
 

augment We competence of personnel in thedomestic agricultural agencies 

so that Lhey would be fully competent to carry out their respective
 

roles in integrated special projects or campaigns. In other words,
 

instead of by-passing incompetence, remove it.
 

A third step would be for donor agencies to shift much of their aid 

from project grants and loans to program support, and work with the appro

priate govrlmesn officials to determine whether the support should be 

allocated to domestic agencies for single-agency programs or for integrated 

programs invol vi ng more than one agency. 

Only the donor agencies can take this third step but their willing

ness to do so is bound to be considerably influenced by the extent to
 

which the government of Egypt shows a readiness to take the initial two
 

steps.
 

Egypt needs to contirually upgrade the skills of all personnel in
 

all agricultural agencies. It needs to adopt the practice of conqentra-


Ling some of its resources on multi-agency campaigns related to urgent
 

problems or opportunities. It needs to develop techniques for achieving
 

coordination of highly complaenary activities to make project-like
 

campaigns successful. It needs these even in the absence of any foreign
 

aid, but achieving them would make it easier to persuade donor agencies
 

to shift from project grants to loans to general (sectoral) program
 

support.
 

Experience with past cooperative development projects in Egypt, and 

in many developing nations throughout the world, has clearly demonstrated 

that the "institutionalizing" of such projects--and ensuring their on

going contribution to national development--is a critical problem. The 
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proposed Office for Special Integrated Projects would have tile responsi

bility for addressing this issue and for working with donor agencies and
 

developing corrective actions. This offoce would work closely with the
 

naticial coiuodity research and development teams of AREA. Itshould have
 

a budget that could be allocated as a supplement to operational units,
 

when mecessary, to provide for full cooperation of all disciplines and
 

needed technologies. 



III. OVERALL AGRICULTURAL DEVELOPMENT STRATEGIES
 

AND TIIEIR IMPLICATIONS
 

The establishment of a Deputy Prime Minister for Agriculture and 

Food Security would have a number of iipi cations to Egypt and donor 

governments. It would enhance the visibility of agriculture and food 

security both in the Egyptian government and by the people dS a whole. 

It would f:(ii-iLdL the jbllity of the grvernmlent to plan, evaluate and 

carry out agricultural sector policies from a holistic standpoint. Each
 

involved Ministry would become more knowledgeable of the problems and
 

programs of the entire agricultural sector and how these ministries 

relate to the problems and to other ministries. It should make it 

easier for those ministries having responsibilities in the agricultural
 

sector to speak with one voice on agriculture and food security in the 

council of ministers. It should result in a larger investment in the
 

agriculture sector as related to other sectors, an action that is long
 

overdue. Donor agencies should find it easier to obtain cooperation
 

and coordination between and among ministries. It should result in donors
 

being less concerned with specific projects and to concentrate more on
 

overall program planning and coordination. 

The esLablih:!ent of an Inter-Ministerial Work Group between the 

Minister of Agriculture and the Minister of Irrigation should improve the 

cooperation between the two ministries on problems of mutual interest. 

It should reduce duplication of activities where this exists and should 

increase joint planning on current and new activities. It should be 

easier to solve some of the problems and disagreements that currently 

exist between the two ministries, some of which are long standing. 

Problems such as the water requirements of plants, timing and amounts 

of water to he delivered to farms, removal of drainage waters and main

tenance of canals and drainage systems are just some of the items that 

have common interest to both agencies, where the actions of one ministry 

may affect actions or achievements of the other ministry. Joint planning 

and agreement on many such problems could have far reaching effects on 
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of the soil and water resources ofthe conservation and effective use 

Egypt. 

much simpler to obtain coordinatiorDonor agencies should find it 

and effective results if their objectives in matters relating to thesE 

two ministries are correlated.
 

Assistance to the farmers in raising and straightening the meskas
 

and in providing for water control should probably be provided by the
 

This will require both financial and technical assistance if its
MOA. 

job is to be completed in any reasonable period of time. There is pro

bably no investment in the irrigated agriculture sector that would provide 

more dividends totally and quickly than the improvement of the irrigation 

The technical input could comeand drainage systems at the farmer level. 


from the Director Generals for Soil Management, Water Management and Land
 

Amelioration. Assistance in construction, land leveling etc. could come
 

from the Director General for Land Amelioration. Financial assistance
 

for Landcould come from subsidies through the Director General 

or low interest loans from the Principal Bank for Develop-Amelioration 


ment and Agricultural Credit or a combination of both.
 

The establishment of an Inter-Ministerial Work Group between the 

Ministry of Agriculture and the Ministry of Reconstruction and Land 

Reclamation should have the samegeneral implications for these two 

Mininstries as indicated for the Inter-Ministerial Work Group for 

Agriculture and Irrigation. 

The recommendation for the establishment of a research and demon

to be developed for irrigation (lateral expanstration farm on new areas 

had primary authority for determining andsion) would assume the MOA 

selecting the best land to be developed. Irrigation water would have to
 

be made available by MLR to the research and demonstration farm site 

some five to ten years prior to full development of the area.. MOA 

would provide the cientists, farm equipment, supplies, etc. to conduct 
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the needed research. Obviously, funds would have to be made available
 
for these purposes, but this cost should be considered as part of the
 

construction price of the development of the area. 

The recommendations for restructuring the MOA should assure that 
the Ministry can focus on the essential functions and services of the 
Ministry inan effective and nonduplicatory manner. At the same time 
as many of the nonessential functions should be removed from the Ministry. 
The suggestions made are merely one example of how the Ministry could be 
restructured. If it is restructured along the suggested lines or some 
other manner which wil accomplish the objectives of beinq able to focus 
on essential functions and services, it would greatly increase the effi
ciency of the Ministry and should result in better services to the 
farmers and in turn, grea tly increase the productivity of Egypt's agri
cultural land. Potentials exist for increasing productivity up to 50 
percent or more 'litt, present technology and over 100 percent with what 
appears tu be new technology that should be relatively easy Lo develop. 
A restructuring of MOA would do much to assist in reaching these poten

tials. 

Implementation of the recommendations creating an Agricultural 
Research and Extension Authority would have major implications upon 
policies of the government of Egypt, as well as donor governments. 
Placing restrictions upon enrollments of university students in the 
agricul ',:v1l curriCul urn could not be achieved on a unilateral basis. 
Raising the requiremnents for graduation and no longer guaranteeing 
employment for all could be accomplished only in concert with broad 
governmental policies.
 

In the short run agricultural production should be increased
 
primarily because of a more effective extension program and more relevant 
research. In the long run Egypt should realize more agricultural produc
tion, a healthier economy, and a better fed people, resulting from more 
relevant research, more efficiency in the use of scientific personnel 
and a more effectiv(e university curricul ul. 
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Donor roles would also be affected. Expatriates would be needed
 

immediately in working directly with the directors of research and 

extension in formalizing the new research and extension organization. 

be essential in implementing theExpatriate research scientists would 

multidisciplinary teams, especially in indoctrinating the philosophical 

concept. Short term consultants would be helpful in reviewing the 

adequacy of the research stations and the universities with respect to 

graduate training and collaboration in research and extension. The 

success of this concept would be dependent upon donor funds in the short
 

run.
 

Future donor roles would place a greater emphasis on planning and 

development nd less on specific projects. Major outside support would 

include funds for (1) research and extension programs; (2) overseas 

training for promising scientists; and (3) leadership roles in research 

and extension multidisciplinary teams. 
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ANNEX D: EGYPTIAN RURAL WOMEN AND THEIR ROLE
 

IN AGRICULTURAL DEVELOPMENT
 

Agricul 'Ural developmnint is a goal of the Egyptian government. 

Included in most uiscussions of development are economic and social con

to altering the imalance of cerns, with attention to rural poverty and 


development in the capital compared to other regions of the country.
 

Women play a key role in the economic and social concerns related
 

important in human capito Egyptian villagers. Rural Egyptian women are 


tal development because of their role in children's education and in the
 

of the family; theyalso aremaintenance of phtysical and social well-being 

important in agricultural development because of their direct and indirect
 

involvement in agricultural production, processing, marketing and consump

tion.
 

This paper considers the expansion and/or potential for increasing
 

roles as part of the basic concern of thethe 	effectiveness of women's 

mission: that of strategies for accelerating agricultural development. 

the 	human capital invest-General reconmendations for increasing 

went in Egypt, with particular emphasis on contributions of women to the 

Each of thesehuman ,usaurce Va:e for agriculture are summarized here. 

refi ned through consultation with bothrucoHendations must be further 

professional dnd village Egyptian woiunil as well as Ministry of Agricul-

Lure officials to determine relative priorities and to identify most 

:ppropriate processes for implementation. The general recommendations 

follow:
 

1. Increase and iprove educational programs for rural women 

through the ational Agricultural Extension Service.
 

2. 	Increase the research base to better design and serve extension
 

programs and to assist in policy-making.
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3. Improve education for professionals working with programs 
to
 

benefit rural women and children.
 

4. 	Increase the extent of rural household and agricultural
 

technology.
 

Two 	 additional general recomimendations relte to ari(:ultur l and 

rural development: 

5. Increase opportunities for women's income generiation, incl ic!. 1 

access to credit.
 

6. inwr'e-no employment opportunities For women in rural indeustries.
 

The bases for these general recommendations, along with some speci fic 
recommiendations are presented in relation to human capiLal development, 
household production, and agricultural production. 

HU.MAN CAPITAL DEVELOPMENT
 

Schultz sugg4Is thb.t the most importint factors in "improving the 
,ulfare of poor peaple are not space, energy, and cropland" but rather
 
,-e imiprovements in "population quality" and knowledge advancement.
 
Population quality can improve with good chi 1(d 
care, di rected and educa-

Lional1 home aiid work experiences, "acquisition of informiation and skills
 
Lhruughi 
 schooling," and improvement in health care (Schultz:7).
 

Human capital development contributes to labor productivity
 
and to entrepreneurial ability valuable in farm and nonfarni
 
production, in household production, in the W:iie and other
 
resources that students allocate 
to their education, and in
 
migration to better job opportunities and beL Ler locations
 
in which to live (Schultz: 11-12).
 

Women contribute greatly to huMan capital .levelolpn ,et:particular1 /
 
through their involvement in children's education. 
 The entire family 1, 

hear the cost of foregone children's earniigs, hut the adjustmLnt in 
,1)I ehold aild field work is likely to be made by ,oiien. Further, a chil"
 

nir nm'ot alf Ct.:his cognitive (levelopment, and Lhi,i 	 ,otlier is a 1ii,.JOr 

!lvi t.
wa rt 	of rb , ninnlo 
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Investment in children as human capital is provided through care by 
parents, public health programs and early schooling, according to Schultz 
(p. 217). One indirect measure of human capital development is the survi
val rate of children. Infant mortality is estimated to be 116 per thousand 
live births in Egypt (Ikram:107). Another indicator is prepriilary and 
primary " c aol e ro mllen t. Enrollment ra tes fur Egyp tian ch ildren aged 
6-11 increased from 46 percent in 1952-53 to 74 percent in 1965-66, then
 
declined to 70 percent in 1975-76 (Ikrm:118).
 

Increases inwomen's literacy and formal education for females
 
increase cognitive skills which in turn influence children's cognitive
 

development. The importance of cognitive and technical skill 
development
 

in relation to adoption of new agricultural policies arid production tech
nologies, as well as in managing and living in 
a modern economy, has been
 
described in "Strategies for Accelerating Agricultural Development."Y--/
 

Improvements in health of the rural population can help increase
 
productivity of the working population. In comparing higl and low
 
malarial incidence districts ir India, considerable support was found for
 
the proposition tiat malaria control increases agriculturdl output (Rain
 
and Schultz:120). 
 In Kenya, low weight for heijht aimong rodd workers was 
found consistently and significantly to relate to luw productivity (Brooks 

et al.). 

The relation of work capacity to marginal malnutrition is not clear,
 
especially when onie considers that work perforinance and work efficiency
 

are not necessarily related to work capacity.
 

..the nutrition-work interrelationship is only part of the
 
overall nutrition-health-well being of the individual and
 
his/her society. It may very well be the case that increased
 
food availihility for the workinq jrce can result in siqni 
-
ficant 'Ind des irah l chan(]es ir ont-of-work behavior, sometimes 
mort. (1eouiiFul. of dewclipu, nt and well-being thanin , 


silujlly gradAer work wn [PaU1t (Vitari at al.:281).
 

-"Strategies for Accelerat in-j Agrical tural Development, A Report of the 
Prosidlan ifll liiuri on Agiricultural Dvew i opment to Egypt, 1982. To 
be fernarc d i i,/ 
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Two of the most pressing health improvement needs in Egypt are to 

reduce and eventually eliminate the incidence of bilharzia with its con

sequent nutritional impact and to reduce undernutri tion especially among 

young chil(Iren. 

The nutritional status of women and chiildren in EyypL is of particu

lar concern in considering investment in human capital. Mothers who are 

weakened by early and closely spaced pregnancies have reduced capacities 

to give good prenatal and infant care (RAPID:35).
 

Children up to 24 months of age ii. Abis, Egypt, were studied through 

their health records and interviews with their mothers. Several factors 

significantly affected the child's growth, hemoglobin and nervous system 

maturation: (1) the mother's age, height, body weight, hemoglobin level; 

(2) the iit.erval1, between births and/or preqhmnci us l ef(_ore dm1 alter the 

birth of thu child studied; (2) socio-economic factors--number of children 

environmental san itation, and Fanily income. Growth, heimoglobin, dnd 

nervous system maturation all declined after the children reached 6 months 

of age (Isis).
 

Froir a survey of Egyptian children 6 months to 6 years of age con

ducted in 1978, chronic undernutrition was found in one-fifth of the 

children (National Nutritional Survey:79). 

In growing children, particularly preschoolers, ingestion of
 
nutrients at levels under needed requirements will affect meta
bolic processes and produce a biologically weak individual. A 
marginally malnourished child has less defenses against infec
tions, frequent pathology, less physical vigor and reduced work 
endurance. Low vitality induces apathy and lack of interest in 
LhP ,urrounding uvironmiien t. Arid, 1ak onf work endurance produces 
lo;er prro(duct iviiL'y ( i istLurra: 8). 

The functional si igoicance of less- than-severe mal nutrition is not well 

established, and populations appear to adapt to undernutrition (Am. J. 

Clinical NuLrition:875). 
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The impact of recently instituted suoplies of bread and flour in 
rural areas at subsidized prices is unknowi. The possibility of future 
alteration in thte subsidization pol icy brinigs the question of whether 
or not social adaptations of protective patterns of food sharing and food 
selection will be re-established (Am. J. Clinical Nutrition:879). 

HOUSEHOLD PRODUCT1Oi
 

Women are r( ,ponsible for household production in Egypt. Mothers 

receive assistuce from daughters, but men have little involvement in 
household activities related to food preparation, house-cleaning, care 
of clothing, anid care of childrern and the elderly. 

Many aspects of household production serve to create a heavy burden 
for women: (1) it is typically added to women's substantial agricultural 
production responsibilities, (2) the major responsibility is placed on 
young women (daughters-in-law) who are in child-bearing and child-rearing 
years, and (3) very few or no technologies are readily available to aid 

in the collection and storage of water, collection and carrying of fuel, 
washing clothes, and the like. 

Nel;on suggested from her work in a Basaisa experiment that need 
exits for "labor saving devices that decrease the time and effort 
women have to spend on non-productive energy-consuming tasks such as 
fetching w;,ter, washing by the irrigatinr canal, using milk machines in 

other vill,,l,,s, hMving to shop for IM,i;: coilimudities in other villages" 

(Niels ,: II1. 

In an annex to "Increasing Agricultural Production Through More 
Effective Use of Technology," the suggestion was iiade that the household 
technological improvement with the highest payoff is probably providing 
a water tap inside the house (Firebauqh). Rather limited data are avail
able about alternate uses of time, although a study in Kenya found that 
with the availability of safe nearby water, the time saved in fetching 

water and in washing was used in farming (Whiting and Krystall, 1979). 
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According to the Egyptian Ministry of Housing, General Organization
 

for Potable Water, fewer than 5 percent of the rural households have access
 

to an individual water supply connection. Further, 

in the rural areas the most common form of internal water 
supp, facility seen was a single tap feeding one basin,
 
oftei without any form of piped drainaqe. With this
 
arrarjement all waste water d.. oe lifted out of the basin
 
and physically carried out of the house for disposal in the
 
street or elsewhere (Provincial Water Supplies Project, 2.5.16 
and Table 2.5.1).
 

AGRICULTURAL NLLOPMENT 

The interrelationship of country ponwies, labor and wage rates and 

their impact on women has been described by Tadesse who noted that women 

have been integrated in planning as 

reproducers of labour power, producers of subsistence 
foodstuffs for family consumption, and very often as
 
unrenumerated familial labour in cash crop production or
 
as cheap seasonal labou, in large plantations. Women are
 
important consti tuents of the labour reserve for capital 
on the one hand and the use of female wde labour is closely 
related to the maintenance of low wages on the other (Tadesse:79). 

Women's involvement in agriculture is through unpaid family work, 

toagricultural labor, and income generating activities related agricul

but women's role in unpaidture. Statistics for men and women are weak, 


family work is generally thought to be under-reported. The definition of
 

unpaid family work is in non-domestic activities for at least one-third
 

of the normal hours of employment (1951 ILO Resolution). Women's unpaid
 

family work is often integrated with household .,pk and the line between
 

the two can be very fine, resulting in an underestimation of women's non

domestic work. Beneria proposed that active labor "should include all
 

workers engaged in use value as well as exchange value production which
 

includes activities such as household production and all types of subsis

tence production: (Beneria:25).
 

The current Egyptian labor shortage at peak seasons of agricultural 

production is partially met by women and children. Women and children 
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earn less than men and are an important part of the labor pool. Women 
often work seasonally, while more men are permanent wage laborers. If 
the wages paid to Egyptian agricultural labor were more in balance with 
wages paid to other sectors , the less expens i ve femal e laborers may well 
be more often employed inagricultural jobs. 

The Food and Agriculture Orqlniy,,ation (FAO) supported a study which 
described the f, ale agricultural p, tl-pd tion inl rural areas of Upper 
and Lower Egypt as follows: 

Percent Female Participation 
Activity Lower Egypt Upper Egypt 
Plowing 49.7 10.9 
Harrowing 49.7 41.3 
Drilling 54.5 41.3 
Cultivation 62.9 33.7 
Irrigation 62.3 34.8 
Fertilizing 56.9 38.0 
Resowing 64.1 34.8 
Thinning 65.8 34.8 
Hoeing 55.7 37.0 
Insecticide spraying 55.7 38.0 
Reaping 67.7 38.0 
Transporting crops 70.1 27.2 
Packing crops 65.3 41.3 
Ani:mal husbandry 20.3 28.4 
Curing animals 24.6 10.5 
Milking 73.2 55.2 
Raising poultry 79.0 81.5 
Home agricultural 64.1 45.65 

manufacturing 
n = 67 n = 92 

Some long-tine observers in Lower Egypt question the findings related 
to insecticide spraying, plowing and harrowing. They suggest that these 
tasks are carried out by men. Zimmerman notes that in a Kafr al Bahr 
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study that women participate in almost all agricultural activities except 

are data, participation in agri
plowing. Whatever biases in the female 

to be quite high.cultural activities appears 

female participation in poultry-raising
Of special note it the high 

that miling selling of dairy productsand milking. Zimmerman reports and 

while care of cattle was primarily, but not 
was 	done exclusively by women, 

exclusively a responsibility of women.
 

Cattle raising 	and dairy products are especially poDular
 

among farm women because of the cash income derived from 

the trade in dairy products...The income from trade is spent 

by the women as they see fit; usually on the necessaries of 

life such ds food aid clothring for the family. They may also, 
purposes such as education for

however, save money For varying 
(Ziininerman:19).the 	 children, layment of rent, religious meetings 

AND 	BiACKGROUND FOR IMPLEMENTATIONRECOMMENDATIONS 

for 	rural women throuqh the
1. 	 Increase aidi.pyove educational jproqrams 


Nationl- 'i .l turalExtensi on Service.
 

* 	 Externsion pimrams in agricultural practices, managerial and income

ills for women should he developed and strengthened.generating 

Priorities for developing and strengthen ing prograuNs should reflect 

Since women are 
a systematic ( sussment of specific progran needs. 

in agri culture, they shouldheavily 	 invol ved but under- trai ned 

high priority in terns of program development (SAAD).receive 

programs should be increased and strengthened in the areas
* Extension 

of household management, household living conditions, health and 

nutrition practices, family size decisions, and education of youth. 

and directed toward women, with
These program; should be taught by 

increasi ng their household and agricultural productivitythe 	 aim of 

(SAAD). 

Organi zation. Within the recommended Technicl Support Division for 

LeaderNational Agricultural Extension Service, an Extension Programthe 	 I give direction to the development of
for 	 " Proaqramn: for Rural Women" wouldl 
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a strong extension program.
 

Related subject matter specialists are also reconmended within the 

Technical Support Division. Subject matter specialists previously noted 
as needed were in foods and nutrition, incl ding maternal and child nutri

tion and fool pr--;rvation; resource management , incluJing decisions on 

family size, hou.,ing, storage, sanitatiun; income geuc.ration and market
ing through aqric:lturally related activities (e.g. poultry production, 

dairying, beekeeping); and household production (e.g. sewing, food pro

duction) and youth development (Firebaugh). 

Villae 1evel_prgram!s. An earlier recommendation also proposed 

that local leaders be trained to disseminate information on improving 

agricultural production and living conditions at the village level (SAAD). 

The rationale for this recommendation is the apparent reluctance of pro
fessional women to live in villages. Additional merits of the recommend

ation are the increased opportunity for growth and prestige for local 
women with leadership ability and increased likelihood that information 
will be accepted and utilized at the local level. 

Local leaders and institutions have been used in rural Egypt with
 

considerable success in an integrated rural development program conducted
 

in Shanawan (Gadalla).
 

SPECIFIC R!ECOMMENDATION:
 

* 	Pilot extension programs should be developed in a limited number of 

governorates to test appropriate methods for strengthening village

level extension work. With assistance from an interdisciplinary 

team, support could he sought from village leaders to implement 

extensinn pr ,;ms determined to by high priority in the village. 

Possible ,l,,,rnate mer!ods are: 

--Women extension agents train wives of village leaders or other
 

p ,rprotessionals to teach other village women (see Esman et al.). 
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--Women extension agents work with vocational/technical women
 

graduates to teach other village women.
 

--Women extension agents be given adequate support and incentives
 

to live and work in villages directly vith village women.
 

It is proposed that a donor-supported project assist with the design
 

and implementation of a delivery system within the agricultural
 

to this proposal
extension for a program for rural women. Parallels 

are USAID projects in Major Cereals, Mechanization etc. The con

centrated attention to the commodities and associated problems has 

given new direction and new commitment to linking research with 

extension and seeking solutions to continuing problems. Such an 

approach to problems and programs for rural women could likewise 

result in nuw vision, commitment and accomplishients. 

better extension2. Increase the research base to (lesiIII and serve 
proqrams and to assist in policy-makinq eqardinq programs to 
be ne.'it "ur_ women. andfani li.es. 

A recmr a ti on Lhat a Re:earcl Ins ti tw{e for Rural Women and 

Development be esLablished within the proposed Agricultural Research and 

Extension AuthoriLy (AREA) has been made (SAAD). The institute would be 

charged with providing a research base for strong extension programs 

of women and their relation to increased producdirected toward the roles 


tivity in agricul ture and improved quality of rural life.
 

University research programs related to rural women are primarily 

dissertation- and thesis-based and the results do not currently reach the 

extension program. Meaningful action research addressed to help solve 

problems of rural women and families, and expanded extension efforts to 

disseminate findings must have personnel oriented to the concerns of 

rural women. 

Survey technology as well as other research techniques in the U.S. 

are highly developed; many are transferable to the Egyptian setting. 



Research personnel need increased capabilities and support to initiate
 
and sustain a strong research program. 

SPECI FTC RECOMMENDATION: 

* 	Collaborative work with U.S. universities and an upgrading of
 
research skills and facilities 
are needed to achieve the desired
 
quality of research in both AREA and universities. 

* Research activity should closely parallel high priority extension
 
areas of emphasis. 
 Research needs incl de investigating the impact 
of agricultural technology on men, women and children; household 
food and energy consumption; nutritional sLatus and energy require
ments ojf all family m,-r;ers for c ivities in the Egyptian climate;
design and evala Liunm of nutrition education; decision-making patterns 
of fami ly members ; sources of family income; analysis of income
generating activities; costs and benefits of income-generating pro
jects; specific roles of women in the household in relation to the 
educa tional spira ions uf girls; impact of rumittdnces on family 
financial manage;:ent; effects of rural-urban migra tion patterns on 
remaining viill, family members; relationships between agricultural 
and housohkojd product ion. Frameworks and analytical methods from 
the "new hiome economics" as we]l as some from "traditional" home 
economics can supply direction for the design and implementation of 
the research.
 

* To improve an information base for evaluating policy changes, a
 
system for periodic data collection and analysis should be developed
 
in order to follow the effects of policy changes on the labor force 
and household members not in the labor force.
 

SPECIFIC RECOMME[NDAT I ON: 

e 	That a project be designed and implemented to describe and analyze 
by sex apd age agricultural labor force participation, unpaid family 
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work, and household production. Cooperation with the Central Agency 

for Public Mobilization and Statistics seems advantageous. The base

line studies on women in rural households as designed by FAO provide 

a good backqround for this effort (FAO). 

3. 	 Improve educaL ion for professionals working with programs to benefit 
rural women and children. -

Helwan University offers undergraduate, Master's and Ph.D. programs 

in home economics. Alexandria University and Cair University both offer 

programs focusing on rural home economics within the College of Agricul

ture. 

Existing university programs in home economics should be strengthened 

in high priority areas for meeting the needs of rural women and families.
 

Such areas as foods and nutrition, family economics/family resource manage

ment (including energy resources, income-generating skill development and 

analysis), and family environment (including sanitation of farm and home) 

and animal care should be addressed (SAAD). 

It is essential that professionals who work with rural extension pro

grains have an orientation to the concerns of rural Egypt and have experi

rural areas. It has been previously noted that professional womenence in 

are often reluctant to live in villages. Programs of study should contain 

basic agriculture, as does the curriculum at Cairo University, as well as 

priority areas of home economics. 

Specific linkages with U.S. universities could assist with the 

strengthening of current programs and development of additiotmal programs. 

on economicsThe critical issue is the focus subject matter within home 

which is related to development. floire lconomics programs in developing 

countries have often been criticized for, Limeir serving to improve the 

marriage opportunities for micliie--i: ].ss qirls. Preparation of profes

sionals wi Lh a bick(Iround and an orienLation toward work with rural women 

and developmeii t i i need wh ich must be carefully examined and considered. 
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SPECIFIC RECOMMENDATIONS: 

* 	 University programs in rural home economics with a strong agricul

tural base of study chould be developed in one or two rural univer
sities in order to create a pool of ru l oriented professionals who 
can serve in extension. Linkages with U.S. universities should be 
initiated to assist with the strengthening of current programs in 

home economics and to develop additional programs. 

4. Increase the extent of household and agricultural technology. 

A shortage of technologies exists For reducing the physical energy 

required to lioeL amily i,,ds. Increasing the availability of electricity 
in 	rural households (19' in 1976) and va ter inside the household unit (5%) 

is 	basic to icquisiLiui! and Use of many technologies. Even without elec

tricity and ,.ter, eqLlipment has already been designed which can assist 
in easing household productive activities. "Many of these (technologies) 

offer the chance of increasing the productivity of the women's labour 
without reqUil'i large financial OLtlays, important ma eilra ls or high 
skilled labour 17u' opera Liig, maintaining and repairing equipment" (Carr: 

194). 

SPECIFIC RECOHMf'EfDAT ION: 

o Extension should pursue the identification of high priority techno

logical needs for the household and design programs for the acquisi

tion, use and maintenance of these technologies. 

* 	The necessity of increased technological advances for agricultural 

development has been described in the team report (SAAD). Studies in 

countries with wide usage of high yielding varieties of cereals, such 

as rice in the Philippiies and whieat in the Punjab atrea of India, 
have foun0d th.t w0oure n's res ponsibilities are altered considerably. 
,oHe aif-P c l( d upon for increased work in planting arid harvesting 

,hen i J4i--/i,:; dinj, varieLies are used. ladesse and others suggest 
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that increased agricultural technology generally results in increasing
 

or negatively altering women's work (Tadesse:105).
 

SPECIFIC RECOMMENDATION:
 

* 	 Research on the effects of agricultural technological changes on 

women and children should be instituted in order to provide informa

tion to policy-makers for evaluating other proposed changes. 

5. 	 Increase opportuni ties for women's income qeneration, including 
access to credit. 

The recomnendation that the Principal Bank for Development and 

Agricultural Credit increase medium- and long-term loans and that they 

liberalize loan policies to meet the credit needs of various groups, 

including ,.ioui;en in income generating enterprises is important. Increased 

depend partly on access to credit.opportunities fur income generation will 

Credit may be needed to acquire cattle, purchase equipment for handling 

milk, secure facilities for enlarging poultry operations, or to acquire 

the basic inputs for other production. 

Increased skills in income generation are also needed, and a strength

for rural women should help develop specific skillsened extension program 

and general managerial and analytical skills. An outgrowth from involve

ment in income generation is likely to be an increased interest in formal 

education.
 

Along with income-generation projects should go a commitment to 

research the costs and benefits of these projects. It appears that with 

donor inputs, households are not clear on the costs of the project and 

thus may have difficulty in later analyses of product costs. 

SPECIFIC RECOMMENDATION: 

o Constraints to increased opportunities for women's income generation 

must he ide:nLified, and programs should be designed to help overcome 
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these barriers 

6. Increase employment opportunities for women in rural industries. 

Although the major thrust of this paper has been toward agricultural 
aspects of rural Egypt, a strong case can be made for increasing the 

opportuni Lies fur off-farm employment, particularly of women. Associated 

with off-farm employment is a reduced fertility rate (Youseff:57) and 
increased earn inips which allow increased asset accumulation for the house
hold. Industries associated with agricultural products, which have sec

tions of women workers only, can provide culturally acceptable work 
settings. Large poultry operations in rural areas now employ women. 
Access to credit would clearly be critical to developing rural industries. 
Formation of women's cooperatives could give rise to increased rural 

industries. 

SPECIFIC RECOMMENDATION: 

* The development of rural industries which could employ women should 

be examined and pilot projects should be initiated with specific 

plans to evaluate the results and effects on households. 
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ANNEX E: MAJOR AGRICULTURAL INPUTS
 

The purpose of this report is to briefly review and assess the
 
status of the major agricultural inputs affecting crop production in Egypt. 
The inputs considered include the availability of agricultural credit, the
 

costs and availability of hired agricultural labor, the progress of mech

anization, and the supply of agricultural chemicals.
 

Since Egypt has almost exclusively an irrigated agriculture, water 
supplies are a najor crop production input. However, it was decided that 
irrigation water supplies would more appropriately be assessed within the 

context of soil and water management in another report. 

Similarly, improved seed production is considered in the assessment 
of crop production. The assessment of livestock and poultry production 
considers the supply of breeding stock, the availability of feed supplies 

and the adequacy of veterinary services. 
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IITHE AGRICULTURAL CREDIT-AND-INPUT DELIVERY SYSTEM-S
 

The Principal Bank for Development and Agricultural Credit (PBDAC) 
provides agricultural banking and supply services in 17 governorates in 

Egypt; it serves all areas presently suitable for agriculture. The 
PBDAC system is the only source of institutional agricultural credit 
available to small farmers providing in-kind and cash loans. The Bank is 
also the principal supplier of basic crop inputs such as fertilizer, 
seeds, pesticides, jute bags, etc. Crop inputs are sold on a commercial 
basis as is livestock feed. Controlled crops are purchased and stored 
by the Bank. It mdrkets and supplies spare parts for pest control equip
ment. Son, governurate and village banks stock machinery and household 
items which are sold to village and farm residents. 

The farm supply activity has been a large part of the total business 
of the PBDAC system since 1976. Although ostensibly a credit and finan

cial institution, the volume of the supply and controlled crop purchase 

functions rival that of the banking activities. 

Production inputs are subsidized both in terms of input prices and 

interest rates. PBDAC borrows loan funds at commercial rates and loans 
at somewhat lower rates. The government refunds the difference to the 
PBDAC. 

The PBDAC is also charged with the responsibility for promoting 
village industries and has slowly been moving into that area of activity. 

Much more could he accomplished by providing credit service to farm
related businesses, particularly in assisting small businesses in villages 

to provide or improve needed services to small farmers. Examples are
 

custom machine operators, parts and repair shops, and small equipment 
dealers.
 

-/This section draws on the Beginning of Project Report, Small Farmer
 
Production Project, AID, March 1981. Additional helpful comments were
 
received from Ron Gollehon and his project staff and John Foster, AID. 



A. BANK STRUCTURE 

The PBDAC is owned by the government of Egypt. It receives its
 

policy direction from various ministries of the government; at present,
 

however, it is directly responsible to the Ministpr of Agriculture.
 

The Bank is managed by a Board of Directors composed of the Chairman;
 

two Vice-Chairmen; Undersecretaries of State for Agriculture; Finance, 
Economy and Economic Cooperation; Supply and Trade; Local Government and 
Planning; a repre'entative of the Central Bank; a Councilor of the State 
Council; Chairman of the Board of the Central Agricultural Cooperative 
Union; three persons working in the field of agriculture appointed by the 
Minister of Agriculture; and eight Chairmen of Governorate Banks, four 
from Upper Egypt and four from Lower Egypt. 

The PBDAC and its system is a large and complex organization. The
 
Principal Bank is located in Cairo and has three branches located at Alex
andria, Port Said/Cuiro, and New Valley. The Port Said/Cairo branch has
 

two office locations which are under one management.
 

The Alexandria and Port Said branch offices assist in facilitating 

the movement of mw-rchandise through the ports. The New Valley branch is 
located in the Nlew Valley Governorate where it supervises Bank activities 
carried out by 13 village banks and 65 agencies which are located in the 

New Valley oasis. 

B. SERVICE OUTLETS
 

The principal outlet for the services of the PBDAC include 17
 

Governorate Banks for Development and Agricultural Credit (BDAC) which
 

cover the Nile Vdlley and Delta areas. Under the supervision of the
 
Governorate Banks are 138 district banks, which in turn supervise the 

operations of 735 village banks. There are 4,179 agencies under the 
direction of the village banks. These agencies act as distribution points 
for agricultural inputs issued to farmers; in some cases they provide 
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cash loans. The PBDAC has about 3,000 employees and the entire systeT,
 

more than 30,000. 

In the years since the reorganization of the agricultural credit 

system under Law No. 117 of 1976, the Principal Bank has made remarkable 

of activity. C e of the most significant accomprogress in several areas 

plishments has been the elimination of the large loan delinquency and loss 

57 million which wer2 assumed from the cooperative bankcarryover of LE 


system at the time of the reorganization.
 

The PBDAC is now in the position of being 	able to utilize profits 

net worth and liabilitiesto build reserves, to improve its ratio between 

and to improve facilities. 

The Bank system has been moving into more coriiiiercial banking activity 

and at the same time mobilizing saving in rural areas. The program for 

promoting current 

the following pattern: 

accounts, time deposits and 

Amount 

savings accounts has shown 

Customers 

1977 

1978 

1979 

1980 

1981 

LE 43,579,358 

58,611,945 

111,717,196 

152,622,154 

241,697,765 

N.A. 

119,531 

266,041 

373,904 

482,536 

The increase in depocits and savings accounts has provided a major 

funds for banking activities and has significantly reducedsource of loan 
sources.the borrowing reqitir-emen ts from the Central Bank and comimercial 

This program has proven to be a vlua(hle service to the rural community 

as well as an enhar: ment to the self-sufficiency and profitability of 

the banks. 

At this time sufficient funds appear to be available to meet the 

short-, medium- and long-term credit needs of farmer borrowers, so long 
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as the bank retains its present very conservative lending policies. Loans 
for farm equipment tor example now require 5 feddans security for tractors 
and 3 feddans for water pumps. These policies limit the ability of small 
farmers and tenants to obtain medium and longer term credit. 

The loan repayment record for farmers who borrow from the village 
banks, mostly for in-kind production loans, has improved steadily since
 

1976. Loans paid, as originally agreed, improved from 79 percent in 1976
 

to 93.4 percent in 1980.
 

The aggregate volume of loans outstanding to farmers at year end
 
increased from LE 83 million in 1977 to LE 200 million in 1980. 
 There is
 
a turn-over of loin runds of about twice in a calendar year which is
a 
reflection of the low percentage of medium-term loans and the little 

long-term lending activity. 

There is a recognized shortage of office equipment, storage facili
ties and management training. Progress has been limited by the financial 

position of the PB DAC and [BDACs, whiich We nf roecessity put primary 
emphasis on overcomiinj the defi ciL pusiLi on inherited in 1976. The system 
is nowi emerging do a strong orgynization LhaL has overcome severe finan
cial adversicy. I L is in a strorng posit un to move to undertake the 
aggressive credit programs needed to realize Egypt's agricultural produc

tion potentials. 
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-1II. AGRICULTURAL LABOR: PO I.]CY IMPLICATIONS 

There has been much recent discussion in Egypt about the rising costs 

and occasional shortages of hired agricultural labor. The issues of labor 

availability are important because they are basic considerations in the
 

selection of appropriate strategies for mechanization, cropping patterns
 

and improvements in the general welfare of rural people. 

Wages for hired agricultural labor have risen at an accelerating 

rate in both nominal and real ternms since 1973. Shortages of Male adult 

labor have been reported in various parts of the country particularly in 

the peak labor periods of May-July and September-November. In 1981 labor 

shortages are reported to have delayed transplanting of rice seedlings
 

and harvesting of cotton.
 

The phenomena of rising wage rates and spot seasonal shortages of 

farm labor in an economy characterized by high birth rates and tradition

ally by disguised employment and underemployment are not fully understood 

or explained in the available literature and data sources. Nevertheless, 

the matter is of growing significance to Egyptian farmers and policy 

makers. This section summarized available information and insight and
 

explores policy implications. 

A. WAGE RATE CHANGES
 

The rate of growth in wag s for hired agricultural labor since 1973 

is unprecedented in the 40-year period for which data are available. 

Daily wage rates averaged about 25 piasters in the period 1966-1971. By 

1973 the rate had risen to 28.5 piasters. In 1980 the national average 

daily wage of an adult male laborer was 137 piasters--a nearly four-fold 

increase in nominal wages in seven years. The increase in wages was 

nearly 30 percetet in 1979/1980 alone. Seasonrally, 1980 wages ranged from 

a low of 113 pi ,srs in January to a high of 150 piasters in June. 

1/
 

-ADr. Kenneth R. Farrell, SAAD consultant, made a major input into this 
section.
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In real ters wage-rate increases have also been impressive. In 

the five years 1973-1978 wages increased 12-14 percent annually in real 

terms compared to real increases of 7-10 percent in preceding periods of 

high growth. From 1973-1978 average annual real wages earned inagricul

ture rose at a rate of 12 percent, compared to 9 percent in construction, 

6 percent in services, and 3 percent in industry. In 1960, agricultural 

workers earnec only one-fifth as much as workers in other sectors; in 

1978 they were earrning almost one-third as much. Thus, the real economic 

return to farm lahorers has improved significantly relative to laborers 

in other sectors. Other evidence of a tighter supply of agricultural 

labor are shorter work days and fringe benefits, such as lunches, tea 

and cigarettes now being offered to farm laborers. 

B. FACTORS AFFECTING FARM WAGE RATES 

Analyses to date of supply/demand conditions in Egyptian agricultural 

labor markets are inconclusive in explaining empirically the rapid increase 

in wage rates of recent years. However, the consensus of analysts appears 

to be that recent increases are due not to increases in demand for hired 

labor in the agricultural sector but principally to supply constraints 

due to migration of agricultural laborers (Third Economics Policy Workshop, 

Migration and Mechnnization in Egyptian Agriculture, Cairo, December 15-16, 

1981). 

On the supply side, analysts point to four major factors which have 

acted concurrently to reduce supply: military service, migration from 

rural areas, increased enrollment in schools, and increased farm fragmen

tation. the Census of Population indicates that 400,000 men fQum rural 

areas were in the military in 1976. More current data are not available 

but observers believe the number has not declined since 1976. The primary 

factors influencinq agricultural labor migration has been the rapid growth 

in demand for construction labor brought about by a rural construction 

boom coupled with the migration of Egyptian workers to construction jobs 
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abroad.-" Egyptian construction workers abroad were estimated at 200

250 thousand in 1976. Other estimates are as high as 600,000. Fitch
 

et al. suggest that the first to migrate to the cities and abroad for 

work are the landless laborers followed by small landholders; both groups 

are expected to be agricultural wage laborers. Further, the majority of 

laborers migrating from rural areas leave their families behind in rural 

villages--a circumstance which may reduce participation in the labor force 

on the part of t',)se who stay behind since remittances from migrants 

reduce the necessity of families to work. 

Compulsory schooling has reduced the number of children in the 

agricultural labor force as well as affecting age distribution of the 

work force. Land reform and continuing fragmentation of land holdings 

has tended to shift labor from contract 1A"or groups (typi cally landless 

laborers) with hi ch mobiliLy to workers looking for occasional work to 

supplement income from other sources including income from farming. 

On the demand side of the market several factors nave been opera

tended to decreasetive. Mechanization, which is not insubstantial, has 

labor' demand, although some believe that mechanization to date has been 

more ani mal-saviwl t.hnn labor-saving. On the other hand, changes in 

crop ing pa tte 'm, r ravor fruits and vegetables and fragmentation of 

land holdings into smaller and smaller units with each including a fairly 

total demandlabor-intensive livestock operation have tended to increase 

for l1thor in the farm sector. 

Fragmentation of farm ownership can be expected to continue. However, 

there is sonm indication that the size of operational units, owned and
 

rented land, is not declining at the same rate. In fact, operational units
 

may be increasin(j in size in some areas. The available data are not suf

ficient to det.ermine whether this is widespread. More research is needed 

on this (iLeStion. 

-- Fitch, Aly and [;ostafa, Recent Trends in Agricultural Labor and Wages 
Fgypt: Implications for Agricultural Policy, 1980. Project paper
 

of the [gyptian Farm Manaement Survey Project.
 
i 
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C. POLICY IMPLICATIONS 

Although measurement of supply/demand variables affecting agricul
tural labor markets is imprecise, the fragmentary evidence available 
points to a signiricant reduction in the supply of workers available for 
hire, despite the fact that the total supply of labor in agriculture 
continues to be very large with significant undereniployment existing side
by-side with hired labor shortages and sharply rising nominal and real
 

wage rates for hired labor.
 

No immediate relief in rising wage rates is in sight. The "construc
tion boom" in Egypt continues at a high rate; overall economic growth and 
consequent demand for labor in service industries is relatively high; 
demand for Egyptian workers in other Arab-spcak'ng countries, although 
possibly softening as a result of the slowdown in petroleum markets, is 
still strong; in iddition, size of the military forces is likely to hold 
at or near present levels. On the other hand, the Egyptian birthrate 
continues at close to 3 percent with a large number of people already 
available to enter tLhe labor markets. 

It is very important that the characteristics of rural labor markets 
be identified more accurately than at present as a basis of taking appro
priate policy actions. If the current tightening of labor markets is a 
permanent phase of the development process inwhich labor is transferred
 
from agriculture to other sectors then a policy to induce gradual substitu
tion of capital for labor would be appropriate. On the other hand, if the 
factors forcing a contraction of hired agricultural labor supply is tempo
rary or will be offset by additional entrants to labor markets from the 
very high birthrte in rural areas, a policy of mechanization, which is 
labor dis plicing, could generate unemol oyment and increase the underemploy

ment already existing. 

At this time the evidence is far from clear but suggestive that a 
"go-slow" policy of- inducing selective mechanization and adoption of 
technologies without large labor-displacing effects would be appropriate. 
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Finally, it is important that Egyptian economic planners take into 
account the secondary or indirect effects of national economic policies 
upon the agricultural sector, including their effects on the supply and 
demand of farm labor. 

Therefore, our conclusion is that Egypt needs more agricultural 
mechanization in order to meets its agricultural potentials. However, we 
believe that a "go-slow" strategy with respect to the encouragement of 
labor-saving mechanization is appropriate. 

The Ministry of Agriculture should undertake continuing research 
on the current and future availability of agricultural labor. These 
studies will assure that policies regarding the encouragement of labor
saving mechanization are determined with 
a full understanding of the
 

social impacts involved.
 



IV. MECHANIZATION AND SUPPORTING SERVICES
 

Mechanization of Egyptian agriculture is substantially uncerway.
 

The data on the amounts, capacity and condition of various types of farm 
equipment are subject to controversy, but reports indicate that a substan
tial proportion of plowing is now being done by tractor and increasing use 
of mechanical irrigation pumps is evident in the countryside. An indicated 
in the previous section, the costs of labor have rapidly escalated since 
1973, though the conLinuatior of the phenromenon is subject to considerable 
uncertainty. The significant policy issue with respect to mech anization 

is the role of the Egypti an qovernment in encouraging or discouraging 
the continuation of 1ahor-s-savipln iiechanization. Continued mechanization 
such as mechanical pumps or precision seeders, that has relatively little 
effect on labor requirements is needed to realize increased crop production. 

Present government policies substantially encourage mechanization.
 
Diesel fuel is marketed at considerably lower than international prices.
 

Village banks provide equipment loans to landowners at below commercial
 

rates. Imports by the PBDAC are obtained at favorable foreign exchange 
rates and are exempted from import duties. 

These policies have had the most significant impact on the rapid 
increase in the use of tractors, often working on a custom basis. Four
wheel tractors are preferred because they can perform services such as 
operating thresher' or pumps and can transport farm inputs and production. 

The increasing use of irrigation pumps is replacing animals used to 
drive the sakia pumps. Release of cows and buffaloes during the feed
scarce sumuer season leads to some increase in meat and milk production 

and improvement in conception rates. 

/Dr. David Geiser and staff, Agricultural Mechanization Project were
 
very helpful providing information for this section.
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Mechanical pumps also lead to 
improvement inon-farm water management.
Increased pumping rates permit more 
rapid irrigation coverage; 
this in turn
reduces deep percolation which can 
lead to overloading of drainage systems,
waterlogging of crop root zones 
and salinity problems.
 

In some 
areas, there are serious problems in the availability of
surface water when needed, as 
for example, the last farmer on 
a poorly
maintained lateral 
(mNeska). 
 Where conditions 
are suitable, a 
mechanical
 pump offers the potential for an alternative water supply from a shallowwell. 
 Mechanical pumps may be individually owned, custom-leased or
jointly owned within an 
expanded sakia farmer group, the traditional unit
 
of farmer cooperation. 

A serious constraint on mechanization is the current lending policies
of the village banks. 
 Loans must now be secured by relatively large land
collateral, e.g. , 5 feddans for a tractor and 3 feddans for a mechanical
 
pump.
 

There are 
serious problems regarding maintenance and available repair
and service. 
A major problem is the neglect of preventive maintenanceby equipment nwners. 
 Available repair services are 
improvino but village
repair shops are 
typically small and poorly eqluipped. Proprietors are
often illiterate ur 
lack appropriate repair manuals in Arabic.
 

Finally, the need to continue expanding research and development
regarding appropri ate equipment for Egyptian Farming conditions is important. Given the uncertainty with respect to the continuation of the
present fary-labor shortage, primary emphasis should be given 
to improved
equipment for fertilizer and seed placement, land-leveling, threshing and
village or 
fiarm crop driers 
to reduce harvest times and thus 
intensify 
crop rotaLions, e.g. , for beans and wheat. 
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V. AGRICULTURAL CHEMICALS 

Egyptian farmers are supplied with fertilizers and pesticides
 
through the PBDAC bank system. No farmer in Egypt is more than a few
 
kilometers from a distribution point.
 

The village bank allocates fertilizers and pesticides at subsidized
 
prices in accordance with recommendations set forth by the technical
 
committees of the Ministry of Agriculture and depending on the availability
 
of chemicals. These quotas, provided typically 
as in-kind production
 
loans, often have not been in the quantity or type of naterials satisfactory 
to the farmer, and a free market inagricultural chemicals has flourished.
 
Recently, allocations of fertilizers have been increased and availability 
now appears to be less of a problem.
 

Assuming that fertilizer supplies remain adequate, major supply prob
lems will be limited to the handling, storage and scheduled delivery of
 
supplies. Improved storage facilities in the PUDAC system are needed.
 
It is estimated tihat handling losses toamount 5 percent of deliveries. 
Plastic sacking material is deteriorated by open storage. Fertilizers 
in broken sacks suffer deterioration of quality as well as quantity, 
and the farmer is required to take what is available as part of his in
kind loan.
 

Fertilizers are typically broadcast by hand which leads to volatili
zation of ammonia nitrogen. 
This problem requires research and development
 
with respect to approproate planting and fertilizing equipment. 
Additional
 
fertilizer is wasted through over-irrigation. More precise land-leveling
 
equipment and improved irrigation-water management techniques need to be
 
developed and applied.
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V1. A STRATEGY FOR IMPROVING THE EGYPTIAN AGRICULTURAL INPUTS SYSTEM
 

A major factor in the realization of Egypt's agricultural potential
 

will be the availability and efficient use of major agricultural inputs. 

The strategy to achieve these goals for major inputs requires coordinated 

policies of modernized credit practices, improvements in the inputs delivery 

system, more effective extensicn activity, expanded research and develop

ment, and more realistic pricing. 

A. MODERNIZED CREDIT PRACTICES
 

The Principal Bank for Development and Agricultural Credit (PBDAC)
 

has a vital role to play in the revitalization of Egyptian agriculture. 

It is the major distributor of agricultural inputs and the major source 

of credit for procuring loans aimed at farm machinery and soil amelioration, 

livestock and poultry production, establishment of orchards or other farm 

enterprises 

The major emphasis in lending activity has been on short-term loans 

mostly made in-kind. However, if the needs of a growing and dynamic 

agriculture are to be served, other kinds of short-term credit are needed. 

Longer term loans have been made, but the demand in some cases far exceeded 

both the bank's capacity to process loan request promptly and the supply 

of loan fu:Inds. Sin ce tL e reorgan i za ti on nf the agri cu 1Lu ra 1 credit sys ten 

in 1976, tie PBDAC has established a fine record of on-time repayment of 

production loans and rapidly growing private deposits from rural areas. 

It is now in a yond position Lo move prudently Lo adopt more liberal 

lending policies to serve small farmers and associated village enterprises. 

B. IMPROVEMENTS IN THE INPUT DELIVERY SYSTEM 

The PRDAC, on the major distributur of farm inputs, has a vital role 

to play in improvi nu the del ivery sys tem. Improved facilities and improved 

procedures are required. For example, sizeable losses now occur in both 

the quantity and quality of fertilizers because of inappropriate packaging, 
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handling and storage. There is also a need to provide a greater variety
 
of inputs to better meet the needs as seen by the farmers. 

C. MORE EFFECTIVE EXTENSION ACTIVITY
 

Extension workers have a very important role to play in encouraging
 
more effective use of inputs. They should assume the role of more effectively 
linking the credit services of the PBDAC with the needs of farmers. First, 
farmers need to he made aware of the lodn programs that are available to 
them and how they should about quago lifying for them. Seocnd, the PBDAC 
should be made aware of the farmers' needs for credit and helped to 
devise sound policies for their lending activities. 

There is 
a need for extension activity in farm mechanization. The
 
lack of preventative maintenance by owners of tractors and mechanical 
pumps is a serious problem in many areas. 
 Education programs would help
 
to reduce this problem. 

There are problems in the wasteful on-farm use of agricultural 
chamicals. Fertilizers are broadcast by hand and additional 
losses occur
 
through over-irrigation. Extension programs promoting improved on-farm 
use could reduce these wasteful practices. 

0. EXPANDED RESEARCH AND DEVELOPMENT 

There is 
a need for expanded research and development regarding
 
appropriate mechanization for Egyptian farming conditions. 
 Improved 
machinery is required especially for fertilizer and seed placement, for 
improved pesticide application and for crop driers to reduce harvest time 
and intensify the crop rotations. This effort should draw on the experi
ence of other coUI)tries with agricultural conditions similar to Egypt's 
as appropriate. 
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E. MORE REALISTIC PRICING OF FARM INPUTS
 

Most of the farm inputs in Egypt's agriculture, except agricultural 

labor, are now provided with one or more forms of subsidy. As price incen

tives for crops are permitted to adjust toward competing prices in inter
national markets, the prices of farm inputs should similarly be adjusted 
to reflect the costs of domestic production or imports plus costs of 

distribution. This is a long-term goal that will permit Egyptian agricul
ture to adjust production to those commodities of highest competitive 
advantage. It will also encourage farmers to make investments and adopt 
practices that will reduce the wasteful use of inputs on the farm. 
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ANNEX F: CROP PRODUCTION
 

I. INTRODUCTION
 

In 1975 the government of Egypt (GOE) and the U.S. Department of 
Agriculture (USDA) conducted an assessment of constraints to increasing 
agricultural productivity in Egypt. That study, published as Egypt:. 
Major Constraints to Increusin_,Aj ricultural Productivity [USDA coopera

ting with the U.S. Agency fur International Development (USAID) and the 
Egyptian Ministry of Agriculture (MOA), FAER No. 120 1976], became a 
basis for problem identification arid design of agricultural projects for 
iHplementation by the GOE. Because major, if rot fundamental, changes 
hae occurred inrthe Egyptian economy and Egyptian agriculture since 
1976, aid because , . oppurtunities for growth have appeared, the GOE 
requested USAID assistance in reassessing constraints to increasing 
agricultural produc ti vi ty. 

This section (the Crop Production section of the main report) deals 
with analyzing the crops production area within the agricultural sector 
dud identifying opportunities for increased production of current crops 
grown, new crops aid the inLensification of existing high value crops 
which may contribute to bo th goals of increasing food security and pro
viding for major opportunities to complement existing Egyptian agricul
tural exorcs. 

Egypt's total agricultural crop production, Table 1, has increased 
from 21,317 million MT in 1971 to 25,524 million M"T in 1981. This 
represents a total increase of 19.7 percent or an average increase of 
1.9 percent per year. During this same period the rate of population 
increase has risen up to 2.9 percent ini1980. There has also been a 
significant rural-tu-urban miration, and there has been a significant 

number of both profss ional agricultural scientists and rural laborers 
immigrating to lucrative job opportunities in Saudi Arabia and other 



TABLE 1. 	 EGYPT: PRODUCTION BY COM.ODITY--VALUE AND INDICES OF AGRICULTURE AN'D FOOD PRODUCTION, ANNUAL 
1971 - 1981. 

COT I>OD lPri ce Ave ra ee 

COeMgO DI-T1Y 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

I0- TrilTon -
aE82 

Rice, Faddy 
Corn 
Barley 

*e 
6 7 
76 
74 

1,50 
2,514 
2,369 

92 

1,732 
2,507 
2,342 

76 

1,618 
2,274 
2,421 

109 

,933 
2,242 
2,508 

97 

1,8 
2,24 
2,641 

-

2,34 
2 2' 
1 72 

118 

1,960 
2,3 
3,047 

123 

,697 
2,272 
2,724 

,11 

1,933 1 1,35 
2,3=1 2,5SL 
3,117 2,933 

132 122 

,/96 
.3v4 

3,233 
107 

1,530 
2,_23E 
3,307 

103 
Sorghum 66 847 854 831 543 02 775 809 643 656 635 643 653 
Broad Beans 
Lentils 

156 
232 

277 
35 

256 
59 

361 
54 

273 
62 

23 
5 

2,-
] 

25 
40 

270 
24 

231 
16 

236 
3 

213 
7 

208 
5 

Potatoes 
Sweet Potatoes 

52 
31 

495 
87 

451 
84 

595 
86 

796 
60 

70-
75 75 

893 
62 

1,010 
65 

772 
63 

1,019 
104 

1,214 
85 

1,210 
85 

Onions 32 525 571 519 539 550 572 652 723 599 560 568 654 
Surarcane 
£LtOn 

6 
663 

7,107 
520 

7,498 
510 

7,713 
514 

7,276 
493 

7,918 
4.I 

7,992 
312 

8,445 
3 6 

8,721 
359 

8,226 
435 

8,791 
4c4 

6,616 
520 

8,618 
508 

Ccttor. Seed 
Fiaxseed 
Soybeans 

66 
177 
230 

857 
12 
1 

886 
10 
1 

893 
13 
1 

851 
17 
2 

819 
2? 
2 

652 
24 
2 

677 
24 
"1 

690 
30 
27 

735 
31 
7: 

792 
34 

105 

844 
34 
2 

80 
27 

13 

Peanuts 4n Shell 201 38 33 31 28 25 28 28 39 33 33 32 33 
Sesame Seed 279 19 21 24 21 14 17 13 18 9 13 16 17 
Sunflower Seed 210 16 33 18 8 11 12 14 12 .7 B 9 
Labbage 26 271 275 278 283 299 221 329 340 348 360 353 374 
3omatoes 58 1,579 1,637 1,668 1,577 1,729 2,197 2,066 1,967 198 2,421 2,571 2,453 

Orances 
Tancerines 

38 
38 

633 
.S 

707 
101 

684 
83 

769 
89 

819 
90 

856 
97 

755 
85 

671 
76 

843 
85 

1,050 
98 

921 
7r 

895 
73 

Lemons 29 r6 70 74 83 51 59 57 46 5r 64 72 60 
Apples 147 29 35 35 37 35 33 33 31 32 31 27 35 
Pears 99 17 15 23 21 20 21 26 30 32 50 52 55 
Bananas 97 85 95 102 101 110 11 2 1 127 113 113 33 137 
Grapes 73 108 121 142 149 221 22 279 248 274 242 3 9 29E 
Olives 
Dates 

56
47 

5
330 

6
340 

6
396 

6
57 

6
396-E 

E 
-

6
417 

5
51 

5
377 

5
406 443 

55
391 

Me ats 1,125 318 330 335 345 360 420 410 436 436 448 -72 493 
Milk 120 1,621 1,651 1,683 1,721 1,759 1,7:0 1,748 1,780 1,801 1,830 1,865 1,902 
Wool, Greasy Basis 748 3 3 3 3 3 3 3 4 4 4 4 

Source: Index compiled by ERS, USDA. Production data from FAS, USDA and Egyptian Ministry of Agriculture. 



TABLE I. EGYPT: VALUE AND INDICES OF AGRICULTURAL PRODUCTION, 1971 - 1981. 

; G TR 1969-71 1971 197? 1973 1974 -77- 197 1977 1978 1979 1980 19iI 

_ i1ion Do11,.r at (crt!t Prices 
Crops 1,270.0 1,296.2 1,314.4 1,,0D,7.5 1,272. 1 2 7. 1,223.7 1,274.7 1,360.4 1,428.9 1,474.8 1,473.9 
Lives tock 554.9 571.6 581.7 596.8 618.3 667.0 6i.3 7 7.1 709.6 726.6 
 732.5 785.2
 
Tctal
 
Izr cul ture 1,E24.9 1,8Q;.7.8 1,595.1 1,9c4.3 IR3I .11,-. 1,907.0 1,_21..: 2.070. 2,155.5 2,204.7 2,260.1
 

Total Food 1,475.7 1,525.7 1,550.8 1,572.2 1,5 ...2 1 , 72 1,209.0 1,771.1 1,771.1 1,825.2 
 1,834.7 1,915.2
 

.INDICESOF  (1969 - 1971 = 100)
 

Crcps 100 102 103 103 100 
 101 104 100 107 113 117 116
 
Tot', 100 102 104 104 104 107 109 109 
 13 118 122 125
 
Av:riculture
 
Toal Food 100 103 105 107 108 115 117 116 
 120 124 126 130
 

Per Capita 100 100 
 99 98 95 96
Aariculture 96 93 95 96 
 96 94
 
Per Capita 100 101 100 100 99 103 102 99 
 100 101 99 98 
Food
 

Index of
 
Population

19659-71 100.0 102.3 104.6 107.0 109.4 111.8 114.3 116.9 119.7 122.9 126.9 130.3
 
Population
 
33,302,000
 

Source: Index compiled by ERS, USDA. 
Production data from FAS, USDA and Egyptian Ministry of Agriculture.
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nearby Arab countries. Egypt thus faces a major challenge on how to
 
increase the rate of growth in agricultural production in order for 
food at home and to generate foreign exchange with which to meet its 
future food requirements coning from increusing population pressures. 

OVERVIEW OF EGYPTIAN AGRICULTURE 

As described in the background paper prepared for the Strategies 
for Accelerating Agricultural Development (SAAD) Study, Egypt has one 
of the oldest agricultural production system in the world. Q 

Eqypt has an arid climate, which can be divided into three sub
types. q Limited rain falls primarily during the four winter months, 
November through Febr,,dry. Along the ,,diterranean coast and a few 
kilometers inland, Lhe average annual rainfall ranges from 65-I90 mm 
(2.5-7.5 inches). In tihis area some rainfed barley, castor, ind tree 
crops, such as )lives, are grown . All other crops throughout Egypt are 
grown with irrigation water. The Nile Delta and adjacent areas, which 
receive 25-65 mm (1.0-2.5 inches) of rainfall annually, have mild winter 
and warm, nearly rainless summiers. Areas south of Cairo, in Middle and 
Upper Egypt, have mild, almost rainless winters and hot, rainless 
summers; the average annual rainfall is less than 25 mm (1.0 inch). 

The total cropping area for Egypt (the Nile Valley and the Delta 
2covers about 35,000 km or about 3.0 percent of Egypt's total area. 

This is equal to about 5.4 million feddans of cultivatable land. The 
total annual area cropped in 1978 was about 11.2 million feddans. This 

/S. Buchanan, J. Coyle, J. Parker, A. Attia, and M. EI-Said. 1982. 
Egyptian Agriculture, Africa/Middle East Branch, International
Economics Division USDA and Agricultural Economic Research Institute,
Ministry of Agriculture, Egypt. 

21/R. T. Odell, et al. 1979. Current and potential production and 
utilization of oilseed crops in Egypt. Cairo. 
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represents a cropping ratio of about 2:1. 
 In regions where sugarcane
 
and tree fruits are grown, the cropping ratio can be as low as 1.7,
 
whereas cotton, wheat, maize, rice, sorghum, fava beans, lentils, 
onions, and b)r~eii clover" combin e in various sequences to achieve 
intensity of a uo t 2.0. lhe highest ratio SCLurs when shorter season 
vegetables are irnerted in the system ar d the aatio increases up to 
about 2.5. Approximately 92 percent oi the Egyptian land holders have 
tracts of five feddans or less (Tab e 2). lIe average size of holding 
for the total area, excluding state lands, desert, and land under distri
bution, is about two feddans. 

Approximately 46 percent of the land is mostly on cash leases with 
rents not to exceed sevun times the land tax. The fellahin (farmers) 
live in approxinately 0,500 villages from which they travel to farm their 
usually scattered pit n. The agrarian reform acts of the 1950's and 
1960's, toLeth r witL the traditional distribution of property amongst 
heirs, his l:d co substantial fragimentation. To reduce the inefficien
cies of frrjMerttion, 1arid use pro ject have been establi ed on the 
old lands. [hi is whrL Farmers group their lands into larger blocks 
in order to p - ,,'iL size efticiency giains firoi opera tions plowingm such as 
and pest control. This have been very effective in pest control in 
cotton. The USAID projects (Rice, EMCIP, arid ADS lorticulture) are using 
this technique effectively in their extension demonstration trials. 

During the period of 1971-1980 the total production per unit area 
of some crops ste ily increased by a fic tor of 1.1 for maize (1.7 
times for all cureals) up to a 7.6 peicen t for potatoes and a drop of 
6.2 percent for si,.arcane (Table 3). Production per unit of allarea 
crops was fairly constant fur this period with the exception of onions 
which nosedived from 24.) MT/ha in 1971 down to an average yield of 12.1 
MT/ha in 1960Y. This piecipitous decrease is entirely due to the problem 
of white rut of oions. Ii 1656 when the Iigh dam was completed and 
irrigation waLOr became a,., ailalie year round, the yield of onions jumped 
from 9.9 MT/ha in 1964 up to 28.8 MT/ha in one year. This decline from 
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TABLE 2. NUMBER AND SIZE OF FARMS Ih cu r . 

Size Class Number of holders Area 
in Feddans In 1000 %of Total Fedddns in 1000 % of Total 

1.0 and 1,124 39.4 	 739 12.3
smal 1er 

1.1 - 3.0 1,160 40.7 2,023 33.8
 

3.1 - 5.0 355 12.4 1,186 19.8 

5.1 - 10.0 149 5.2 	 944 15.8
 

10.1 - 50.0 65 2.3 986 16.5
 

more than 50.0 -- -- 106 1.8
 

TOTAL 2,853 100.0 5,984 100.0
 

Source: 	 Soim Statistical Indicators in the Egyptian Agriculture.
November, 1978. Ministry of Agriculture, Institute of 
Agricultural Economics Research. 



TABLE 3. EGYPT: AVERAGE YIELD OF SPECIFIED FIELD CROPS, ANNUAL 1950-1981.
 

j J~~ MI I1e1 Al I f:Ju 
yea r W 11 Corn ce 67Z Sorg im 1;j r I y C-rv.,.; ;rdori- To:iLoes 'ot, toer 

1950 1,761 2,143 2,"a381 1 j2 2,16 S 4(d 71: P, to,1 12 1A, UOU
1951 1,923 2,' ! 2.,4g 2,31 2 V 10 2,00 436 7 , , 9,333 6,.300 15,009 
1932 1,"h, 2. , • 2,45 2, ,7u 0511953 	 2,1C5 g3 ' 1 17,O9I 12,(015: 2,1t, 1 2 2, 3al , 2, 110 2,174 v ". 	 15, To13.'.6:, 7,1 " 6W ",503. 17 ,( Q

1 ,Z-: 3 2, 2 2,95 2 3,3 2 3 E t 1 , 054 16. 0i 

1955 2 6S "6 , ,46". (' ('2,6 14,200 15,167 

.1917 2,30 2 L1 2, 327 2, 1" 3,593 	 ' ,396 1 
2 3 7 39 " 

, 13,8 36,78t 
89 1 ,0 0. 9 2 1 1(i 2 3 M9 3, '. ,3" 2 ,442 5"",tiU L iz 9, 1, 1 , 71 

! " , , 2,351 ,3 ! 18 (,2I', s 270 1,000 

19t, 2.4 51 2,.j 6:' 3 ,309 2613-~'2,510 2,567 607 i, 05 1 1.,', 722 12,6096 
job 2 ,4 3, W ,17 

72212 
9 , 9 , 14,24 7,0

& 3,9K,3 3 j 25 54 2,920 657 33 9 2 14,731 14,792 
1(. ,. -' 3, 7 W 3 SO- 2, 637 2,935 6,6 91,0'1 I, 3 14,667 16, u0W , 5 3.41 1 3,5t7 2 ,77"' 2 979 735 137,3i 92 15,295 16,348 

19m , 0 99 E U .2,0",1 3, 1 2,476 3,412 ,,' L,755 2 ,792 15,525 l,,34b 
19 M m_ ,S OT 3,;.b So: ', 2,&H 3, 1 , 2C t15 15,S ' 14,727196; 2,01 7 3'' 1 2 4,(, 1 9553 I 	 . , 15,265 14,71
156 Z ,:35 3 , _5: 1 2,402 4 ,05" 1,93H 2.21i 711 'i, : 1 , 3 5 2 5 ! 7 

1969 2,w 0, 7, 3,5 4, M 1: 887 3, 277 19 L 0 172 15,317 0,233N)F 

1970 ,757 3,70 , 672 j 5- 2 70 3,AM" 73o 9 ,r'( . 21 667 1%,550 16,3331971 3,03'C 3 , f t ' , 01 4,11( 2.5H5 3,07 7nb V A07 7 q95Y 16,, 1 q 107 

3,PC72- 3.7,, 0 3,129 ,o', 2, '. 3,51b M '., 2 n'L 5 15.4 17,L291973 3^ 	 9tk 3,,0"- 3,6741972, 3,7.. , , 3 ,, h 1 2,6W 3,7JIG F., ' 2, ,9 5D1 1,924 64 ,26 	 ' K; i 213 ,595 1 7 3 3 
197. 	 _ , "34 3, 2, 97 3 ,603 " 2( 14,778 ,1 00 

-, ,3 ,1 ' 3,713 3,7bo' 3,5t.E 2P.2 ,8,0 	 Q,1 ,7361 17 ,561 
197A. 3,3 5 3,3m 3,S37 3,M, '". 3,5bt '29 I 1 ,5 1U,016 IG,5372,795
0977 - 347 3,676 3,520 3,7t,7 C I 32,775 3,41 7 , 1 v1,6 15.131 A 633197, 3 3,715 3,676 3,Lt 75. 3,575 4 519 16,779 .-296 

1179 3,178 3,714 3, 05 3.713 2,711 3 5bu I. . ' ,I_ 1 ,72 17,417 16,559 

1980 3,224 4,034 3,915 3,73F 2,675 3,728 1,013 t'2,J3 1 2,055 17,755 17,343 
1981 3,296 3,034 3,727 3,775 2,711 3,665 1,02f, 81,302 11,275 17,905 38.0b0 

Source: CAPMAS and calculations by John Parker, ERS.
 



8
 

28.8 MT/ha down to 12.1 MT/ha is primarily due to the buildup of 

Schlerotium cepinarium, white rot, in the soil because of the ideal
 

There
 
environment created fot itby year-round irrigation capability. 


is no known genetic resistance and no practical control for this soil 

borne fungus. 

cereal
During the same period (1971-1980) the hectarage devoted to 

little change, 1.921 million hectares in 1971 and 1,979
production showed 

the major agriculthe interval of 1971-1980 cotton wasin 1980. During 

tural commodity which decreased significantly in acreagu. This decline 

probably is explained by the governmenL's pricing policy and the market

delivr their production to the govern
ing system compelling farmers to 

ment more than any other factor. The crops which have low fixed farm 

regulated marketing system are the ones farmers
prices and a government 


have moved toward the nonregulated

tend to move out of. The farmers 

crop areas and high cash opportunity crops, i.e., fruits, vegetables, 

which resulted in by-product availability for the
forages, and crops 


The farmer has been relatively effective in

livestock sector. 


economic opportunihis own judgment in determining what hisexercising 


are with in the bounds of what commodity allocations he has to

ties 


accept within a given area.
 

area has
in recent years becduse agricultural production per/unit 

off or even to decline in the case of sugarcane
seemed to either level 


and onions, some have said that agriculture is operating at the edge 

of marginal return and that opportunities for expansion lay in the area 

more institutional development
of horizontal development, i.e., land, 


the opporto describe dramatic 
etc. It is tthe iurpose of th is report 


product ion and to

tunities that exist for increas;:ing agricultural 


in Egypt can act to provide the
institutionsindicate ways in which 

the farmer c an learn about


guidance, assi sLance and example by wh ich 


help him to increase his productivity
improved technology wh ich will 


by a minimum of 25-50 percent.
 

Wi I y. Strat, hy of agiicultural development in the eighties. 
-Y. 

_ i itii; ty: o f I tore atid Food Security, GOE. 
y 
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Cropping patterns are briefly discussed in the opening chapter of 

the main report. Each year the Ministry releases a cropping pattern 

with the amount of land to be devoted to a given crop in a given year 

(Table 4). For discussion of governmelt policies and how this influen

ces farmer decisions, refer to the introductory chapter. These inter

ventions, quotas, price controls, input controls and other factors 

affect the farmer to such an extent that he has gradually moved toward 

allocating his resources to livestock enterprises which are not under 

control. This has effectively caused berseem clover to assume a place 

within the cropping system which is inflexible under current policies. 



1955-59 17-2 1707 1~-1 92hi56 

A. %-n:terCropr 

CIov r 2, i L :° 2,362 2, ",' 2,t3:; 2,71' 2,7h0 2,474 2,540 

Whea t 1,- 6. 1,501 ,3 7 1,2C8 1,2,7 1,386 1,363 1,/409 
111u.dcan 327, 353 3',5 2.9 3LO 20 282 300 
norley 122 135 3128 11 E1 110 94 88 

LeInti 74I .J 77 65 60 29 14 10 
Oti on 26 36 1./, 4.5 34, 24 31 38 
Feuugreek 53 60 55 30 1 27 26 26 15 
F Ix 8 1t 27 30 25 65 (0 52 

Others 42 66 83 78 e5 102 92 69 

Vej.etables 70 10" 11.9 170 184 2 ,'. 274 280 

SubtoLal 4,478 4,711 4,759 4,783 4,872 5,046 4,710 4,792
 

B. Sumi:er Cropa7 

Cotton 1,765 1,791 1,751 1,694 1,568 1,193 1,212 1,300 

Rice 505 641 791 1,028 1,1/.0 1,033 563 1,150 
haize 29 56 271 1,078 1,178 1,892 1,907 1,900 

Sorgh.m 35f 393 414 4f2 461 420 411 400 

Se sae 37 43 5 32 41 30 -- --

Croutidnut 28 36 1,6 4 7 33 31 39 10 
OLhers 13 14 116 54 85 173 28 .33 
Vegetables 120 200 2(,0 32F 339 483 503 475 
Soyb.2'n -- -- - - - 104 96 150 

Subtotal 2,979 3,285 3,716 4,868 5,047 4,967 5,159 5,24l1
 

C. Nili Crops 

Maize 1,717 1,794 1,455 432 311 -

52 56 55 ,5 32 --

Others 23 2" 1 31 31 132 105 37 

Vegetables 69 91 138 170 170 251 227 275 

Sorhum 

Subtotal 1,861 1,967 1,667 678 607 624 332 302 

D. Totals by Season I 

Winter Crops 4,478 4,,711 I ,759 4,783 4,872 5,025 4,710 4,792 

Summer Crops 2,979 3,205 3,716 4,868 5,047 4,967 5,159 5,248 
Nill Crops 1,861 1,967 1,667 678 607 P2, 332 302 

Orchairds 94 314 1/7 208 298 336 377 350 

Sgarcane 96 111 122 145 194 28 254 265 

Total Cropped Area 9,412 10,077 10,289 10,537 10,774 11,148 10,832 110.957
 

Source: CAPMAS
 

* For years 1980-81 and 1982 maize area was reported as a total 

figure and did not fresh out summer and Nili maize crop. 
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II. GENERAL TECHNOLOGICAL, SERVICE AND INFRASTRUCTURE CONSTRAINTS
 

The immediate increase in productivity of Egyptian agriculture is 

not a function of availebilityoftechnology. Technology is available
 

in all areas of crop production to incred2, productivity per unit area 

by a minimum uf 50 percent and more depending upon the acceptance ratio 

of improved technology recommendations by the farmer. The immediate 

problem is one of how to effectively support the farmer in: 

-- improved irrigation management 

-- soil drainage 

-- availaility of inputs 

-- i nformation trans fer 

-- improved seeds and 

-- research inf,,structure 

Application of improved production technology already on the shelf
 

is the major link to achieveing a dynamic and strong improvement in crop 

yields. The above constraints are subsequently summarized. 

A. IRRIGATION
 

This will be discussed in much greater detail in the Natural 

Resources section but it should be emphasized here that timeliness of 

availability of water to the farmer, especially the rice farmers is 

critical to maximization of potential from improved varieties, optimum 

cultural practices, and optimum dates for nursery planting and rice 

seedling transplanting. 

Water use management is critical to all crops grown under irrigation. 

The Egyptian farmer is ignorant of good water management. He often follows 

the concept that if a little water is good then a lot more is better. 
The farmer needs to be educated through guidance and demonstration on 

good water managemen t practices. lhis is true for all field crops, 
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vegetable crops, fruit crops and citrus crops. The magnitude of the 

problem is such that lack of water management on the farm and in the 

meska channels has contributed to over-irrigation, drainage problems, 

and increasing salinity problems due to high water tables and poor 

drainage. Recent studies show that farm yiolds way be reduced by as 

much as 40-50 percent due to any one or a combination of these problems. 

The constraints and recommendations are covered in the soil and 

water resources section of the main report. 

B. DRAINAGE
 

The creation of a dependable year-round irrigation capability 

from the Aswan High Dam in 1965 quickly resulted in a set of serious 

secondary problems in drainage and salinity. Again this is treated 

much more adequately in the section of natural resources, but it is 

highlighted here because of the basic nature of the problem. Because 

of the pressure to intensify production/multiple cropping per unit area, 

greatest eimphasis was placed on water supply and very little on water 

management. As farmers quickly responded to free use of a seemingly 

inexhaustible supply of water, waterlogging and salinity problems 

began to appear before adequate attention had been given to drainage. 

The rising water table and associated s;alinity problems began to take 

its toll in reduced yields due to waterlogqed soils, new soil disease 

problems, and toxic levels of salt. Yields iin Egypt have been shown 

to increase by as much as 50 percent or more with proper drainage.
 

Constraints and recommendations are covered in the soil and water 

resources section of the main rcport. 

C. AVAILABILITY OF PRODUCTION [INPUTS 

The availability of production inputs such as improved seed, 

fertilizers, pesticides and herbicides is critical to the success of 

any given crop the farmer grows. In terms of availability of seed or 
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fertilizer there is a critical period for the planting of wheat, maize,
 

rice, and other crops within which crop yields can be maximized. The
 

availability of chemicals is also critical to the control of crop pests,
 

diseases and weeds. To be most effective control chemicals must be 

applied during early stages of disease or pest buildup within a crop.
 

There is a time at which the disease - pest buildup increases in geo

metric proportions. Durin:g this stagie, the damage is being done and it
 

is only a matter of miinimizing losses as opposed to controlling the 

problem if inrtputs were available at the proper time. Another dimension
 

of this problem is recognition by the farmer on whet pests or diseases
 

begin to occur. The effectiveness of an education and guidance program
 

of the extension service plays d great role here. The extension crop 

protection and disease specialists should be monitoring the buildup of 

pests and diseases s.o they can advise the farmers when to apply control
 

measures. When that critical time is identified the inputs must be
 

available or all may be lost.
 

Weeds are an innocuous problem which occurs everywhere. They have
 

always been serious constraints in farmers' fields, where weed competi

tion often seriously -ffects yield potential adversely. In Egypt weeds
 

have also become a serious constraint along irrigation channels by
 

impeding flow of water and at times even choking off water flow. Tra

ditionally the only control has been by hand labor through pulling and
 

the cutting of weeds. This has always been an expensive operation and
 

has become more so because of the seasonal shortage of labor. The
 

Agricultural Research Institutes tnder the Agricultural Research Center
 

have identified herbicides for aIi crops which are effective under
 

local conditions. As cropping system ittensi rication continues, weeds
 

will also increase problematically. The availability of herbicides as
 

an input is critical to this phase of the farm operation.
 

Constraints and recommendations are covered under the inputs sec

tion of the main report.
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D. INFORMATION TRANSFER
 

In Egypt there is a minimum of linkage between extension and 

the researcher. There seems to be a great gap between the technology 

transfer specialist working with the applied researcher in developing 

information sets which can be given to the farmer for application. 

There are many reasons for this which have been highlighted by a
 

recent report which included recommendations for a strengthened 
/
agricultural extension program in Egypt. - The effectiveness on how 

technology transfer can function in Egypt is illustrated by the success 
of the EgypL Rice Research and Training Project, the Egypt Major Cereals 

Improvement Project and the Tomato atLivity un(le' the Horticultural 

Subproject of the Agricul Wdral DeveloHmin Sys temiis lroi (ct. As an 

example, in 1981 the LxMW"nsion Team of the Egypt Rice Research and 

Training Project conducted seven different applied research trials in 

20 locati(om,, lp 1500 feddans o f demonstration 241nd rud icel rice in 

different locat io s. he Learm conductFed a large number of field days 

with an estimated 30 ,000 farmer!s attending. In the demons tra ti on 

trials coveriniN4 locations in six governorates, the average yield 

was almost 9 M1/h a. The Mi&,imum yields in the individual locations 

varied fromir 9.0 MF/ha up to 14.5 MT/ha. The average yield itself 

represented al ou a 61 percent increase over the Egyptian average yield. 

This is an indication of the great potential EypL has to increase rice 

output. It illustrated how rice extension advisors, properly trained 

and receiving good technical backs tLopli ig Lan tea(:h this technology 

tn farmers. The lessons were th same for the other two commodity areas 

w-ntiuned. Commodi ty cons traints and recommenda tiuns are the subject of 

another review. 

E. CERTIFIED SEED PRODUCTION
 

To maximize crop production, the system is no better or worse 

than the least effective link. Availability of quality certified
 

/E.T. York et al. Increasing agricultural production through more
 
effective use of technology. Report of a U.S. Extension Study Team
 
to the Ministry of Agriculture, GOE, and the IJSAII.
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seed has been identified consistently as a major bottleneck of achieving 

a breakthrough on average yields at the farmer level. There are im
proved seed laws which have been passed, two of them being passed as 
early as 1926 and 1932. A third act inl1960, covered all crops and 
implemented seed certification programs as lw. Little change has 
taken place since 1960, when the new policy was adopted. The general 
objective is to produce enough certified seed to cover one-half of the 
area for a given crop eacy year. Cotton and maize are exceptions. 

Cotton seed is renewed annually. Figure 1 graph ically illustrates how 

the certified seed program works. The problems identiftied are that the 
General Department for Seed Productionr does not exercise great enough 
control of weed control, off types, and other causes of seeds not being 
truly certifiable. Because of the high seeding raLes by Egyptian far
mers (here is another area the Extension Service could have a great 
impact on) there is never enough certified seed to go around and so
 

the farmer throws in a little of his own for good measure. The result 

is, in the case of rice, red rice being grown and rot being rogued out. 

Certified growers are paid a certain prel cium over the current price 

of the commercial crop and also to defray part of the cost of seed 
cleaning, baggirig, transportation, certification, storage etc. It is 
unclear how effective this is as an incentive for growing certified 

seed. 

An excellent discussion about production oi certified seed is
 
-
given by El-Tobgy.
 

-H. A. El-Tobgy. 
1976. Contemporary Egyptian Agriculture. Second
 
Edition.
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Minister of Agriculture General Authority 
and Food Securi ty for Agricultural 

Production 
(State Farms) 

Agri cul tural flubdria Cuiipanqy for 
Seed ProductionResearch 
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Sugar Crop
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Ministry of Ag,,iculture 

Cotton Research 
Ins ti tu te 
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Ins ti tute 
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General Department
S
U P D ER S ECRETARIAT 
 for Seed Production 

FIGURE 1. EGYPTIAN CERTIFIED SEED PRODUCTION
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EGYPTIAN CERTIFIED SEED PRODUCTION
 

A. Each research section within the Field Crop Institute (except
 
maize) is responsible for development and production of breeder seed
 
and foundation seed. This seed is grown on State Farms where all
 
Agricultural Research Stations are located (R).
 

C. All registered seed coming from Foundation Seed Fields on State 
Farms is released to the General Department for Seed Production for 
increase of Certified Seed. All Certified Seed is produced by contract 
growers throughout the country. 

D. All vegetable breeder and foundation seed is the responsibility
 

of the Horticulture Research Institute.
 

E. The Nubaria Seed Company is responsible for production of certi

fied vegetable seed. This has not been too effective and vegetable 
production still largely depends on imported seed. 

F. All registered seed from foundation seed increase plots from the 
Horticulture Research Institute are released to the Nubaria Seed 
Company for increase And distribution of vegetable seed. 

G. All citrus and deciduous tree crops are the responsibility of
 
the Horticulture Research Institute.
 

H. All cotton seed is the responsibility of the Cotton Research 

Institute for breeder and foundation seed. Different varieties of 

cotton are grown in discrete areas and ginned through cotton gins 

which handle only one vdni u Ly. Samples from each seed lot are tested 

for seed puriLy, and for spinning quality. If lots fail to meet speci

ficatiuns they are thrown out. The Seed Deplrtment is responsible for 
handling and distribution of seed to the fanmer.
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I. The Sugar Crop Institute is responsible for multiplication and 

distribution of sugarcane sets. The procedure for sugar beet seed 

development is not firm as of yet. 

J. 	 All maize seed production is not under public control. Increase 

hybrids isand distribution of open pollinated varieties and maize 

being assumed by the private sector. 

Major Constraints 

--Labor--not enough labor to adequately supervise and manage
 

certified seed production fields. 

-- Lack of mechanization on certified seed production fields. 

-- Seed-processiinq plants are old, out-of-date and poorly equipped. 

Efficiency in very poor. Of eleven seed-processing plants in 

Egypt, seven belong to state farms and only four belong to the 

seed production depa rtLnent. No trained staff to operate. 

-- Seed-tes Li nj--There are three-seed test ing laiuratories. They 

are old, poorly equipped and lack adequately trained personnel 

to operate. flutput efficiency is very low. 

-- Poorly trained field inspectors--All farmer contract growers 

follow traditional practices. Field inspectors are not 

adequately trained to supervise farmer seed producers. 

-- Transportation--There is an absolute inadequate availability 

of transport for field inspectors to get around to supervise 

There are 3000 field inspeccontract certified seed growers. 

tors who supervise 100-200 feddans of seed production each. 

-- Technology transfer to farmers--Neither the Extension Service 

nor the field i l.ecLors of the Seed ProducLi 01 I)epartmlent have 

the knowlI dge or capability to i sruLruct Iiv"nr on using recoll

nnded production and qulity control technology in producing 

improved seed. 
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--Training--Of a staff of 5,000, there are no Ph.Ds, only two to 

three M.Sc.s, and about 4997 B.Sc. employees in the Department 

of Seed Production. Only two administrators have attended a seed 
production short course such as the one taught at Mississippi 
State University in the U.S.A. There appears to be no one 

capable of conducting training programs in Egypt on improved 

seed production technology. 

--The new private seed firms, responsible for maize seed production 

need training in seed production technology and marketing. This 

initiative has great opportunity for success if government poli

cies do not interfere with their capability to price their
 

product to where itwill not be profitable to operate.
 

Recommenda tions
 

" --AID should bring a team from Mississippi State University's
 

internationally recognized Seed Technology Program for four 

to six weeks to conduct an in-depth feasibility study on 
improvinrg the seed program structure in Egypt. 

" -- There should be a donor development project developed to 
assist in modernizing and upgrading the cer tified seed produc
tion capability in Egypt. This should include upgrading of 

infras truc to re and i nclude a si gni fi can t tra i n i ng ac ti vi ty. 

* --Consolidation of certified seed production fields should be 

implemented so that mechanization rf production, pest control, 

disease control and weed control can be effectively practiced. 

* --Strong linkages shonId h.e deve loped with extension and research 

to optimize production )ractices. 

• --The two new private sector maize seed companies should seek 

assistarce from tie IJSAlI) ceit ral-ly funded projeuct on "Com

mercial Seed." This project ismanaged in the Agribusiness 

Division olV the Human Resources Directorate, Science and 

Technolo'iy LBureau, AID.
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F. RESEARCH INFRASTRUCTURE
 

Egypt has many highly qualified people in all fields of agricultu

ral research. There are excellet higher education institutions which, 

though sufferinq from lack of l bira tories, equipment dind SUp)lies, 

train scienti ss and technical ueople to ,nrk in most areas of the 

agricul tural sciences. This es evidenced by the weal Lh of "shelf 

technology" already available that can initiate a green revolution in 

Egyptian agriculture. However, there are serious bottlenecks which 

prevent this from happening. In reference to assessing the potentials 

for increasing ajricultural productivity, the following constraints 

are identified which impede the utilization of scientific and of 

technological knowledge. 

--Poorly equipped and maintained laboratories in all research
 

institutes. (Exceptions are those with which donor development
 

projects are ,associated.) 

-- On all experiment stations, the land belongs to thre General 

Authority for Agricultural Production (State Farm). The State 

Farm manages these lands from its institutional interests rather 

than putting the needs or research as a priority. (This may be
 

temporarily solved for some areas where donor dlevelopment pro

jects are involved.)
 

-- There are poor or nonexistent linkages and communications 

between institutes and the Exteision Service. (The exception 

is again where donor projects aire involved and incentives are 

given for communication and linkages.) 

-- There are not iWrdisciplinary Learns in operation. (Exception 

is donor projects and the Cottonr Research Program.) 

--There appear to be no plans for insLitutionalizing donor devel

opment projects in agricultural research.
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Recommenda ti ons 

* -- Develop a "Master Plan" for upgrading all agricultural research 

laboratories, stipulating equipment needs and staff requirements 

and allocating resources for impleientation under MOA. 

" -- Establish National Research Programs, for example, an "All 

Egypt Major Cereals Program." Present institutes could be 

required to assign personnel to work on these programs at a 

given time cowmitment deemed necessary by a program leader and 

its advisory committee. Recommended programs are: 

a. Major Cereals Program 

b. Rice 

c. Oilseed Crops
 

d. Legume Crops 

e. Horticultural tree crops (citrus and deciduous) 

f. Vegetable crops, including onions which are in the field
 

crop institute at present 

* -- Upgrade Farm Mechanization Institute to an Agricultural
 

Engineering Institute to include at least capabilities in:
 

a. Farm mechanization 

b. Farm grain storage 

c. Design and fabrication
 

d. Refrigeration 

e. Farm buildings, poultry and livestock structures 

f. Irrigation and drainage as applies to agriculture
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III. ANALYSIS FOR POTENTIAL INCREASE IN CROP PRODUCTION
 

As discussed in the overview of Egyptian agriculture, the environ

mental setting in Egypt is based on irrigation and occupies an area 

of about 2.268 million hectares of land that is capable of producing 

crops 365 days per year. In comparison to world agriculture (mostly 

rainfed), Egypt ranks among the leaders in average production per unit 

area. However, this is misleading, because there is great opportunity 

and potential for i[ncreasinig prOductivi ty in all crops by a mHiimum 

of 50 percent. To i llustrate imnre table ofa uuit i comlparison production 

potential, EgypLtian productivity is compared crop by crop with irrigated 

productivity in the United States, Tahl I 5. The di fferurces ill us trate 

the great potential for renewal ot a (ieen Revol utLi on in E.Jylption Agri

culture. There are obsl::cles and const raints which imust be overcome 

before this potenitial is realized. However, assuiinI that "'on shelf'' 

technology is the start ilnj poiit and tlhat GOE Agricultural Policy and 

an effective technical infIouiLi On transfer capability is ava ilable 

to support agriculture, then the following discussion of potential is 

within the short term grasp of each small farier in Egypt. 

To assess initial potentials for realistic increased productivity 

and what can be realistically expected from the small farmer, yield 

increases will be something less than the optimum which is demonstrated 

by experiment station yields and demonstration yields supervised by 

agricultural professionals. 

To illustrate this point, the experience of differences between 

experimental and comimercial farm yields in the State of Illinois is 

presented. "Soybean yields from an experiment on herbicides were 

3.64 MT per hectare during the period 1972-15. Yields on comiiercial 

farms in Fast-Ceritral Illinois durinug that period were 2.26 fT/ha. 

In the same experiment, maize yields were 9./ MT/ha, wi th yields on 

commercial farms of 7.05 MT/ha Noce that the soybedn yields oL 

communercial farms were 62 percent of those on experiments and thiat 
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TABLE 5. COMPARISON OF U.S. RAINFED AND IRRIGATED CROP YIELDS WITH
 
EGYPTIAN IRRIGATED CROP YIELDS.
 

U.S. Yields MT/ha 

Rainfed Irrigated 

Average Maximum Average Maximum 

Maize 4.8 12.0 9.1 15.15 


Sorghum 2.9 7.1 6.5 10.3 

Rice - - 5.5 13.4 

*Iheat, 
hard red 1.9 4.9 2.3 7.8 

Barley 3.3 6.7 5.7 12.5 

Sorghum 2.0 4.0 3.4 6.1 

Sunflower 1.3 2.8 2.8 4.5 

Sesame 0.8 1.3 2.0 2.2 

Peanuts 2.8 5.6 3.4 6.7 

Cotton Upland
 
a. Mississippi 0.67 1.4 - 
b.California 1.6 2.5 -

Cotton, 
c. Barbadense 0.9 1.8 -

Egypt Yields MT/ha 

Irric ated
 
Average Maximum
 

4.0 10.0
 

3.8 9.0
 

5.6 9.5
 

3.3 55 

2.7 3.1
 

2.6 3.0
 

2.2 2.5
 

0.8 1.0
 

2.4 2.5
 

0.8 1.8
 
0.8 1.8
 

1.0 1.4
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maize yields on commercial farms were 72 percent of those on experiment."
 

For this analysis a factor of 65 percent of experimental or demon

stration yields will be used to assess the realistic production poten

tial in the near term on small farms.
 

A. CEREALS 

1. Rice
 

Rice is one of the major field crops in Egypt. Over the last
 

16 years (1965-80) the area planted to rice has been about
 

445,000 hectares and the average yield has been fairly static 

ranging from 5.7 M/ha of paddy rice in 1965 up to a high of
 

6.2 1T/ha in 1.7'3 and falling back to 5.6 MT/ha in 1980, Table 3.
 

In comparison to world averages, Egypt ranks third behind South
 

Korea and Japan, Table 6.
 

Rice is the second most important agricultural export commodity
 

following cotton. Most recently, however, due to stable yields,
 

increasing domestic demand from increasing population pressure,
 

rice exports of milled rice have fallen from 211,000 MT in 1976
 

to a low of 95,000 MT in 1981. The reversal of this trend is
 

unlikely unless significant gains can be made inyield per unit
 

area.
 

Rice is a summer crop and isgrown immediately after a winter 

crop, usually long-term berseem clover or wheat, Figure 2. 

Because rice is grown under water and requires a critical irri

gation regime, the major rice growigl area has been restricted 

to the nortwren hal f of the li le delt, where a special water 

availabiliLy schedule of four dy,, on and four days off is made 

availaili. Tie six northern gove'rnorates of Dakaliia, Kafr,El-

Sheikh, Beheira, Sharkia, Gharbia and Damietta account for about 
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TABLE 6. TOP NATIONAL AVERAGES OF RICE, 1975-77 (T/ha). 

Country 1975 1976 1977 Average 

Republic of Korea 5.324 5.961 6.603 5.726 

Japan 5.954 5.295 5.929 5.726 

Egypt 5.484 5.077 5.205 5.255 

USA 5.120 5.244 5.045 5.136 

Average 5.470 5.394 5.695 5.520 

World Average 2.477 2.456 5.525 2.486 
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MONTH LAND PARCEL #1 LAND PARCEL #2 

October 

November 

December 

January Berseem Wheat Berseem 

February or or 

March Barley Legumes 

April 

May 

June 

July 

August Cotton Rice 

Spetember 

FIGURE 2. TYPICAL TWO-YEAR RICE ROTATION. 
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97 percent of the rice growing area. The soils in this area are
 

generally characterized by low fertility, low productivity and are
 

to a large part plagued with problems of salinity.
 

The rice grown in Egypt is the short-grain or Japonica type.
 

The traditional practice by farmers was to direct seed in the
 

paddy field prior to flooding. Currently, the farmer prepares
 

his nurseries in May or June to raise seedlings. Due to unsure
 

water supplies excess seed is used, 0-80 kg whereas 20 kg is more
 

than adequate. Transplanting is done in June and July after the
 

fields have been plowed two or three times. The fields will have
 

been worked under water on the last operation, called tabouting,
 

to break clods, bury weeds and to smooth the surface.
 

Transplanting is done when the seedlings are 35-50 days of age 

with as many as 12 to 20 plants per hill. The hills are spaced 

at random and vary in distance from 25 to 50 cm or more apart. 

Two to three weeks after transplanting the field receives the 

first fertilizer application of nitrogen and phosphorus. The 

second is applied about three weeks later, presumable at panicle 

initiation. The field is weeded by hand about Four to five weeks 

after transplanting. 

Water is applied each time the irrigation schedule allows after
 

transplanting. At times the water is completely gone and the soil
 

cracks open before the next irriga,4on water is available. A 

constant flooded condition should be maintained. 

The field is drained about two weeks before harvesting. The 

harvest is by hand with a sickle and the crop isallowed to lay
 

on the soil for three to four days before being bundled. After
 

bundling the crop is hauled by animal or cart to a central village
 

threshing floor where it is spread upon the ground and threshed 

by running over it by tractor. When the threshivig is completed, 



the straw is removed and the rice is them winnowed to remove
 

the chaff. The rice is then sacked and delivered to the coop

erati ves.
 

Field consolidation has been practiced since ,965. This helps
 

overcome the problems associated with the extreme fragmentation
 

of the small holdings of the numerous farmers and allows consoli

dation of as many individual small rotations into as reasonably
 

large blocks as possible. The minimum consolidated area in any
 

one single rotation is 20 feddans, but in actual practice the 

area may be larger, Lip to 200 feddans.
 

Currently the major rice varieties are 'Giza 171' and 'Giza 172.'
 

These new vari Lies replaced 'Nahda,' an Egyptian selection made 
in 1954 form some Japanese material. 'Nahda' occupied only 5 

percent of the rice acreage from 1958-1977 when the new varieties 

became available. Rice yield potential through a combination of 

improved vari2ties, improved agronomic practices, proper availa

bility of water and mechanization has the potential of yielding 

9.5 MT/ha. This is about a 70 percent increase in yield over 

the current average yield. With current "on shelf" technology 

the rice exLension tWaml of the Ministry of Agriculture, GOE 

and USAID Rice ,esearch and Training Project demonstrated this 

potential on 630 ha of farmer demonstration fields in 1981. This 

project de;,.onciLrated how current technology witn properly trained 
and motivated extension rice production advisors working with 

829 Farmers on 630 ha in the si, -ice Governorates zould produce
 

outstanding yields, Table 7.
 

Constraints to Increased Production
 

--Lack of superior varieties with traits of lodging resistance
 

and bird resistance.
 

-- Failure to use recommended cultural practices. 
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TABLE 7. RICE YIELDS FOR 1981 (Samples, Tons/ha).
 

DEMONSTRATION FIELDS
 
GOVERNORATE DISTRICT MAXIMUM YIELD AVERAGE YIELD
 

Dakahlia 	 Aga 

Aga 

Sherbin 

Belkas 

Meet Seet 


Kafr El-	 Bialla 

Sheikh 	 K. El-Sheikh 


Desouk 

Kellin 

Karoger 


Demijata 	 Kafr-Saad 

Demiata 


El Bahera Mahmoudia 
L.-i' E-Dawar 
El-Kazzaan 
Abou HonlouS 
Damanhour 

El-Sharkia 	 Zagazig 

EI-Kenayat 

Kafr Saker 

Fakous 


Gharbia 	 Mehala Kobra 

Basion 

Tanta 


Average 


Percent increase over Egypt 

average yield of 5.7 

MT/ha
 

11.5 	 10.2
 
10.7 	 9.3
 
10.0 	 7.7
 
12.6 	 9.5
 
10.2 	 9.5
 

10.0 	 8.8
 
14.5 	 10.2
 
10.0 	 9.3
 
9.0 	 8.1
 
10.7 	 7.7
 

9.6 	 8.8
 
9.0 	 8.6
 

9.2 	 8.8
 
10.7 	 9.5
 
8.8 	 6.0
 
10.0 	 8.8
 
11.9 	 10.7
 

11.4 	 9.5
 
10.0 	 9.5
 
10.7 	 8.6
 
8.8 	 7.6
 

8.8 	 6.9
 
10.5 	 9.5
 
9.0 	 6.9
 

10.32 	 8.75
 

81% 	 54I
 

Source: Annual Report of Extension Tear, for 1981 Season,
 
Rice Research and Training Project, MOA.
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--Unavailability of certified seed.
 

cover the six rice-producing
--Few trained extensi)n advisors to 


governora tes. 
land for increased production.-- Little available 

a timely schedule.for rice is not always on -- Quantity of water 
a timely schedule in field 

-- Mechanization is needed to keep 

preparation and harvest.
 

Shortage of labor at required critical 
times.
 

--Unavailability of inputs, e.g. fertilizer, pesticides etc.
 

Recommendations
 

Egypt Rice Program." See recommendations
"All
" --Establish an 

This will institutionalize


under Research Infrastructure. 


the California Rice Project. 

technology transfer system.
" -- Establish effective research 

of seedbedfor mechanization" -- Continue to investigate methods 

preparation and harvesting. 

" -- Eliminate price constraints. 
onincluding irrigation water 

* -- Upgrade availability of inputs, 

appropriate timely basis.
 

and extension activities initiated 
" -- Continue excellent research 


under California Rice Project.
 

2. Wheat 

Wheat is the major winter cereal grain 
crop and the third
 

last 16 yearsof planted acreage. Over the
major crop in terms 

from 481 thouhas variedthe area planted to wheat(1965-1980) 
The average for this
 

sand hectares up to 602 thousand in	1968. 


Most recently Egyptian far551,750 hectares.
total period was 

Average
hectares of wheat in 1981, Table 8. 

mers planted 588,0C0 
this period ranged from 2.6 MT/ha in 1965 

up to
 
yields, during 




TABLE 8. EGYPT: AREA OF PLANTED SELECTED CROPS, ANNUAL 1950-80, AND
 
ESTIMATE FOR 1981. 

Year 1,l1icat Corn pIc, Sor~oi. 
Total 

fMarley Cereals 
Sugar 

Co tcCn Cane Or:Ions TornaLocs Potatoes 

1,000 hectares 

1950 576 610 294 165 49 1,694 829 34 30 26 10 
1951 629 695 205 178 50 1,757 832 36 33 25 11 
i952 589 716 157 182 57 1,701 826 39 33 33 10 
1953 752 897 178 20., 49 2,080 556 44 30 35 22 
1954 754 800 256 192 51 2,053 663 48 43 37 14 

1955 640 777 252 184 57 1,910 763 47 48 40 12 
1956 660 771 290 201 55 1,977 694 46 468 42 14 
1957 636 743 307 189 56 1,931 764 46 56 43 15 
195S 599 821 318 178 57 1,873 I00 47 49 48 14 
1959 620 781 306 196 59 1,962 739 47 66 54 22 

1960 612 765 297 190 62 1,926 787 47 60 57 23 
1961 581 673 226 192 51 1,723 834 47 60 61 23 
1962 611 769 349 191 55 1,975 696 51 65 67 24 
1963 565 723 403 203 51 1,945 684 56 69 72 25 
1964 544 698 404 208 53 1,907 677 56 68 78 23 

1965 461 526 356 210 53 1,626 677 49 24 80 23 
1966 542 662 355 217 41 1,817 781 56 27 86 22 
1967 530 628 452 220 65 1,895 683 58 23 68 17 
!9'8 602 655 507 225 65 2,054 615 66 21 98 28 
1969 531 626 502 199 62 1,920 681 71 29 101 30 

1970 551 633 480 210 37 1,911 685 75 21 100 30 
1971 567 639 478 207 30 1,921 641 78 24 104 28 
1972 523 646 481 203 41 1,894 652 85 23 108 35 
1973 525 69: 419 205 36 1,891 672 80 20 116 45 
1974 576 66! 490 212 32 1,975 610 87 28 117 40 

1975 586 769 442 205 42 2,044 565 92 21 137 41 
1976 5E6 794 453 206 44 2,093 524 102 59 129 54 
1977 507 777 437 205 40 1,966 598 105 61 130 60 
1978 580 839 436 162 48 2,085 499 104 52 131 54 
1979 584 791 433 171 45 2,024 502 105 49 139 59 

1980 557 802 408 172 40 1,979 523 105 48 143 61 
1981 588 714 462 168 38 1,970 493 104 50 153 64 
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3.5 MT/ha in 1975 and dropped back to 3.2 MT/ha in 1980, Table
 

2. This represented an average increase in yield per unit area
 

of 1.5 percent per year. In comparison to world standards 3.2 

is quite high, however, for wheat production under irriga
MT/ha 

are quite mediocre.ted conditions these yields 

and the major cerealgrain cropWheat is the major winter cereal 

Imports of wheat have escalated from 2.5 
in the Egyptian diet. 

In 1980 Egyptin 1974 to 5.4 million tols in 1980.million tons 
which represented only 25 percent

only produced 1.8 million tons 
under present poli-It is estimated thatof total requiremenas. 

that wheat and wheat flour imports will increase up to 8.0 
cies 

by 1990.
in 1985 and 10.0 million metric tons The
 
million tons 


yield for wheat is 3.33 MT/ha. Present 
current (1981) average 

"on shelf" technilogy has demonstrated that yields could be
 

or up to 5.5 MT/ha (Table 9).
a percentincreased by factor of 65 


these capabilities was conducted

The program that demons trated 


Cereals Improve
by the extension activity of the Egyptian Major 

ment Project's wheat program. 

growing 2,455 hectares 
Working with 6,363 participating farmers 


of wheat in eight governorates they

(38 ha average per farmer) 


effort correctly organized could
 an extensiondemonstrated that 

in consolidated fields, within


induce farmers to plant wheat 


the farmers were willing to follow

specified areas and iLiat 


The projlect was ilmplemented in 65 dis
recommended practices. 


on consolidated areas of approximately 42 hectares in
 
tricts 

size. 

In addition to showing significant increased yields of 
grain per
 

percent.
unit area, straw production was also increased by about 32 

LE 140.45 per hectare,
The average net increase per farmer was 


Tables 10 and 11.
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TABLE 9. EGYPT: CROP PRODUCTION DEVELOPMENT POTENTIAL.
 

Cro, Current Sit uatlon (1951) 
Area Y lld ihudIC t1on 

000 11A Hr/)MA 000 HT 

Pot : la.l 
Yield Verilled 

hy lhnn traltt n 

HT/H1A. 

651 
arncC Acceptance 

nf iecn,erdatI ons1 

Area Yild V'rduc t fo n 

Tutal 
I oreauud Production 

000 HT 

A. Cereals 
1. Maize 
2. Wheat 
3. Rice 
4. b-Irlcy 
5. ,o 1 

714 
588 
462 
38 

168 

4.03 
3.33 
5.56 
2.70 
3.60 

2,877 
2,958 
2,568 

103 
638 

10.0 
5.5 
9.52 
3.07 
9.0 

714 
588 
41,2 
38 

168 

7.91 
4.74 
8.13 
2.94 
7.18 

5,648 
2,787 
3,756 

112 
1,206 

2,771 
829 

1,188 
9 

568 

B. Veg;etables 

1. To.atoecs 
2. Ontois 
3. G:rltc 
4. PotatOes 

155 
50 
10 
64 

17.90 
11.27 
14.5 
)9.03 

2,7i4 
563 
145 

1,154 

83.3 
47.6 
19.0 
47.6 

155 60.4 
50 34.9 
10 17.4 
64 37.3 

9,363 
1,744 

174 
2,387 

6,589 
1,181 

29 
1,233 

C. Fruits 
1. Citrue 
2. Apples 
3. Pie.ches 

4. Apricots 
5. Pears 
6. Crapes 
7. m:.aiues 

75.1 13.5 
2.3 16.6 
1.1 19.0 

2.0 14.3 
4.4 16.6 
24.0 12.3 
11.9 8.3 

1,013 
39 
21 

29 
73 

295 
99 

47.6 75.1 30.6 2,298 1,285 

D. For.,Ses 
1. Berbeem 
2. Alfalfa 

3. S . r:hu.m 
4. Grasses 

-
47.6 

- -
30.0 
4.0 

33.0 

E. Food Legumes 
1. rava Bear.s 
2. Soybeans 
3. Lentils 

2.4 
2.4 
1.1 

3.0 
3.0 

F. Sug r.Crops 
1. Sugarcane 

2. Sugar bvets 
105 80.9 

9.2 36 

8,195 
331 

166 
70 

105 136 
9.2 58 

14,280 
534 

5,785 
203 

C. Fiber Crop5 

1. Cotton 
a. 1 3/8' 

Staple 
b. 1 1/4" 

Staple 
2. Flax 
3. 

15.5 1.1 
2.4 

0.54 
1.36 

i. Oilseed Crops 

1. Sunflower 
2. Peanuts 

3. Sesame 

2.2 
2.4 

1.0 

2.5 
2.5 

0.84 



TABLE 10. 1980/81 WHEAT PROGRAM: FARMERS AND AREA INVOLVED, COSTS AND VARIETIES BY GOVERNORATES.
 

In Program Costs (LE) Variety 

Districts Farmers Area Incenti ves 
Governorate (No.) (No.) (fds.) Budgeted (a) Paid-Out Administrative 

(b) 
Total 
(c) 

(Mostly) 

Dakahlia 10 1,143 962 22,000 19,240 6,077 25,3 7 	 157& Sakha 8 
Kafr EI-SL 6 336 500 12,000 1,00 3,646 13 6-	 Sakha 8 

G 157Gharbia 	 8 1,064 826 16,000 16,520 4,862 21,382 

Meno-fia 8 951 720 12,000 10,800 4. 2 15.662 G 157 

Beni Suef 7 677 692 14,000 13,840 4.254 18.094 G 155 

Minea 9 578 886 18,000 17,720 5,46, 23,188 G 157 
G 157Assiut 7 534 480 16,000 9,600 4,254 13,854 


Sohaa 10 1,080 778 20,000 15,560 6,077 21,637 G 155 &Stork
 

6,363 5,844 130,000 113,280 39,500 152,780TOTAL 	 65 


area 	of 6,700 feddans, at LE 20 per feddna, except in i.enoufia where the
(a) 	Based on a planned total 

rate 	 .as LE 15. 

(b) 	Total css assigned by the EMCIP accounting office to the heat program less incentives paid to 
farmers ulus salary incentives to the District Agronomists plus allowances for in-country training 

plus 	 i5'. for overhead. This was prorated by Governorates based on number of Districts in the 

programl
 

(c) 	 Based on paid-out incentives plus adminstrative costs. 



TABLE 11. 	 1980/81 WHEAT PROGRAM: YIELDS PER FEDDAN IN AND OUTSIDE THE PROGRAM AND NET INCREASE
 
IN RETURNS.
 

Yields (Tons/feddan) Increase in 	 Net Increase in
 

In Program Control (a) Yields (%) Returns (c) 
Governorate To farmer Total for 

Grain Straw Grain Straw Grain Straw (LE/F) Programs (c) 
with without (1,000 LE) 

incentives incentives 

Dakahlia 2.53 3.23 1.66 2.77 52 17 121 101 91
 
Kafr El-Sheikh 2.27 2.91 1.35 2.66 68 9 32 12 2
 
Gharbia 2.33 3.28 1.49 2.16 56 52 68 48 35
 
'enoufi a 2.38 3.46 1.50 2.67 50 30 69 54 34
 
Beni Suef 2.51 2.05 1.30 1.54 93 33 142 122 80
 
Minea 2.30 2.10 1.52 1.70 51 24 44 24 16
 
Assiut 2.00 2.62 1.25 1.95 60 34 51 31 11
 
Sohag 2.20 3.20 1.20 2.00 83 60 96 59 53
 

TOTAL or
AEorGE 2.31 2.86 1.41 2.18 64 32 78 59 
 322
 

(a) BEsed 	on a random sample of farmers in the same villages as those having demonstration
 
programs. 

(b) 	Based on market prices expected by farmers at the time of the farm survey. Included both
 
grain and straw. No allowance was made for land costs.
 

(c) 	Per feddan retursn per farmer minus incentives times number of feddans in the program froml-
Table 1 less administrative costs for the proqaam as shown in Table 1. 

Source: E1CIP Wheat/Barley Extension Annual Report.
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will adopt improved technologyfarmersAssuming that the Egyptian 

and that an effective technology transfer system 
is available to
 

all, it is estimated that average yields per unit area may be 

ofwhat experiment statii wechnology can produce.
about 65-70 

of 07 fective implementaLion
In this analysis, though, the ratio 


is being applied to results obtailned frum demonstraLion trials.
 

bcsed on "on shelf" te(chnology
Thus, the new technology package 

an estimated 829,000
will increse t, Lal wheat. grain output by 

the 
metric tons. An additional increase in straw yields from 

am increase of 
improved varieties and practices would amount to 

or a 618,682 IT increase on the 588,000
1.05 MT/ha of straw 

hectares of wheat grown.
 

to Increc ed Production:
Constraints 


Lack of superior varieties, disease and pest 
resistant,
 

straw yielding, and bird resistant.
lodging resistant, high 

--Unavailability of imports, fertilizers, pesticides, herbicides, 

and improved seed on timely basis. 

water m,nagement, excess 
-- Soil salinity associated with poor 

irrigation and poor drainage.
 

Poor cultural practices--farmers don't achieve optimum plant 

thus too low to produce high yieldsarepopulations (stand) and 


utilize high nitrogen applications.
or to even 


to accept improved varieties.
 --Farmer reluctance 

control, poor
-- Poor managelment practices, i.e., poor weed 

in grain
tillage, late planting, and late harvesting (results 

lost in shattering during transport) and finally, lack of 

mechanization for harvesting. 

i.e., aphid damage on late plantings,
-- Insect and disease damage, 


leaf, sten and stripe rusts.
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-- Inefficient seed multiplication and distribution mechanism 

for high quality certified seed.
 

--Ineffective extension education system for farmers.
 

--Lack of effective interdisciplinary team research. Poor
 

cooperation and communication within institutes and departments 

within the Ministry of Agriculture.
 

Recommendations 

" -- Institutionalize present major cereals improvement project, i.e., 

"All Egypt Major Cereals Improvement Program." See recommenda

tion under Research and Infrastructures. 

" -- Assure availability of production inputs on timely basis. 

* -- Upgrade techiology transfer system to farmers to assure proper 

training in production and management using new production 

practices, including training in good water management. 

* -- Continue to investigate optimum methods for mechanical harvesting 

and/or threshing of wheat/barley. 

* -- Improve the Seed Production Department, to where it can assume 

all certified seed production. See recommendations under certi

fied seed production section. 

* -- Continue research on new adapted high yielding varieties and 

cultural requirements to assure a continuing production poten

tial, i.e., pest resistance, disease resistance, etc. 

3. Maize 

White maize has traditionally been the major cereal crop for 

making bread in the rural areas; however, since subsidized wheat 

flour has been made available at the village level, more maize 

will become available for use in the growing poultry and livestock 

industries in Egypt. Maize i. the second most important crop in 

terms of area planted. The area planted was 633,000,800 and 
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715,000 hectares in 1970, 1980 and 1981, respectively. Maize
 
is a summer crop, grown primarily in Delta and middle Egypt.
 
Annual production has been about 3 million metric tons. 
 At least
 
40 percent of production has beer used fur livestock and poultry 
feed. Increased demand for' poultry Feed resulted in 1.4 million 
MT of maize used as feed grain in 1981 as opposed to 944,000 MT 
in 1980. 

Average yields at the farm level have ranged from 3.5 MT/ha in 
1966 up to 4.03 MT/ha in 1981. From data generated from a farm
 
testing trial in 1980 which was 
 designed to verify a production 
package of cultural practices using elite new varieties and hybrids 
it was found that in general, yieIds tend to be higher in middle 
Egypt than in the Delta region. The grain yield was 7 MT/ha 
across locatio,; or 74 percent grea ter than the iational average. 
This was due to a combirnation of favorable factors such as planting 
in better soils, better farmers, no leaf -trippiny, application of 
214 kg N/ha, high plnt population dens ity and continuuous monito

ring of plots for pest control. 

In 1981 the performirance of the new variety 'Giza 2' was compared
 
to the 'Pioneer' hybrid 514. Table 12 shows 
 the preliminary data
 
on that comparison. 'Giza' in this produced
test an average of 
15.26 MT/ha or 379 percent greater than the national average.
 
From personal comrmunication with I. A. H. Shehatta, leader for
 
the maize program, the 1981 farmers verification trials (2940 ha) 
resulted in an average yield of 8.7 MT/ha or an average increase 
of 215 percent increase over the national average yield. 

A practice which has reduced average farmers yields nation wide 
has been the stripping of leaves during the growing season to 
provide green fodder for livestock feed during the summer. The 
maize program devised a scheye by which the farmer could raise 
green fodder without stripping leaves. They tested on all areas 
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TABLE 12. COMPARISON OF NEW VARIETY GIZA-2 AND PIONEER 
HYBRID 514 IN THREE TIRALS IN 1981. 

TRIAL VARIETY (MT/hia) 

PIONEER 514 GIZA-2 

AH/1 10.5 14.5 

AH/6 12.5 14.8 

AH/10 13.2 16.5 

AVERAGE 12.06 15.26 
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of the verification trials, a practice where the farmers set
 

aside 1/10 of the acreage to grow a forage sorghum or Sudan grass.
 

The results of experiments to demonstrate the benefits of that 

practice are presented in Table 13. From this data, the improved 

variety and improved practices improved yield by 127 percent. 

Even with the stripping of leaves the improved variety increased 

yields 54 percent. The data from this table indicates increased 

productivity may be 50 percent due to improved variety and 50 

percent du. to improved practices. 

It is apparent that there is great potential to increase maize 

production in Egypt in the short term. The technology is presently 

ready for application. 

Constraints to Increased Production
 

-- Need for improved seed delivery--There is a serious problem of 

certified production of maize seed. 

--Need for technology trans!er--Ineffective extension education 

system for farmers. 

-- Lack of marketing and credit coops--There is a big problem of 

buying farmer production and putting it into the system for 

livestock and feed industry use. 

-- Soil salinity and alkalinity. 

no
--Drainage--ater management education is needed; there is 


extension program to teach farmers about correct water manage

ment practices. 

-- Defoliation of maize leaves for summer livestock feed. 

--Availabilit) of inputs on timely basis.
 

-- Pricing policy for grain. 
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TABLE 13. 	 COMPARISON OF SUMMER FORAGE SYSTEMS FOR LOCAL
 
PRODUCTION OF GREEN LIVESTOCK FEED.
 

Package of 	Practices Maize Yield MT/ha
 

Treatments
 

A 	 3.7
 

B 	 5.7
 

C 	 5.7
 

D 	 8.4
 

A. 	Farmers variety with former management practices,
 
including stripping of leaves.
 

B. 	 Farmers variety with improved package of management 
practice.
 

C. 	 Improved variety with former management practices
 
including stripping of leaves.
 

D. 	 Improved variety with improved package of management

practices.
 



Recommendations 

* -- Seed assistance from "Commercial Seeds" Technical Assistance 

Project, Agribusiness Division, D:rectorate for Human Resources, 

Science and Technology Bureau, USAID, Uashington. This project 

is designed to assist in development of new private-sector seed 

companies. 

* -- Institutionalize the EMCIP Major Cereals Project. See recomimen

dations under Research and Infrastructure section. 

* -- Promote nationwide adoption of practice whereby 1/10 of maize
 

area is set aside for high-yielding sorghum fodder production
 

to provide summer livestock feed. Eliminate defoliation of
 

maize for green fodder. 

" -- Provide all production inputs on timely basis. See Inputs section 

for recomend:, Lions. 

o -- Provide extension education and training to all farmers, including 

guidanre on production, protection, water management, recommendad 

varieties and marketing/storage advice. See recommendations of 

recent extension review teams. 

4. Sorghum 

Grain sorghum grown as a summer crop in upper Egypt is more 

tolerant to hot, dry areas that are marginal for maize production. 

In upper Egypt a white-grained sorghum has been preferred as the 

main staple in the rural diet, where it serves as the main bread 

cereal. Dry sorghum leaves are used as fodder for livestock and 

the stalks are used for cooking fuel and for building huts. From 

1970 to 1977, the area of sorghu111 changed very little, fluctuating 

around 205,000 hectares per year. However, in 1978 the area dropped 

to 182,000 hectares and in 1981, the smIlest area in 30 years was 

grown, 168,000 hectares. Sorghum yields, primarily due to improved 

varieties has increased from 2.4 MT/ha in 1950 up to 4.2 MT/ha in 

1973. Since 1973 yields have fallen to 3.8 MT/ha. 



TABLE 14. 

VARIETY 

Composite-2 

Composite-3 

D.C. 425 


G-4787 W 

Local 

Location 
Average 

GRAIN YIELD OF 
A RECOMMENDED 

LOCATI ON: 

Kafr El 
Sheikh 

7.7 

6.6 

7.4 


5.1 

4.3 

6.22 

ELITE MAIZE VARIETIES 

PACKAGE OF PRACTICES IS 


Delta 

Gharbia Menoufia 

6.6 8.8 

5.7 8.6 

4.7 9.2 


4.8 10.] 

4.4 6.8 

5.24 8.7 

AND HYBRIDS AS COMPARED TO 

IMPLEMENTED UNDER FARMERS' 


Beni 

Sharkia Suef Minia 

MT/ha 

7.6 7.3 7.7 

6.5 7.5 5.6 

7.5 8.3 6.2 


7.0 7.4 5.4 

6.6 6.6 4.4 

7.0 7.6 5.9 

FARMERS' VARIETIES WHEN 
CONDITIONS, 1980. 

Average Across
 
Sohag Locations 

9.0 7.9 

8.3 7.0 

8.6 7.4
 

6.7 6.6 

8.9 6.0 

8.3 7.0 
-



These yields still rank very high among all sorghum growing 
countries. In the past there had not been extensive research 
on sorghum. Now, under the EMCIP Major Cereals Project greater 
emphasis is being placed on yield improvements as greater demand 
is being generated for locally grown cereals for the growing 
poultry and livestock industries. 

Potential For Increased Production 

Though average yiCld per unit area in Egypt has been quite high 
by world standards, there is till great opportunity to increase 
productivity even further. In 1981 the extension team of the 
ENCIP Maize/Sorghum program set out demonstration fields in 
eight districts of Assiut Governorate and ten districts in Sohag 
Governorate. They used the variety 'Giza 15.' Research recommen
dations were applied as a package. The major constraint in 
implementation was the lack of available phosphate fertilizer at 
the time of planting. The results from this research are 
presented in Table 15. 

Sorghum is traditionally threshed, after cutting the heads, by 
hand with long sticks. The project tested a multicrop thresher
winnower with great success. The farmers were able to thresh 
.42 hectare of sorghum in 1 to 1 1/2 hours. 

The major pests of sorghum are stem borers, spiders, aphids, 
grellotalpa, cotton leaf worm and green worm. 
Control of these
 
pests required constant monitoring throughout the trials.
 

With only a single improved variety at present,yields were
 
substantially improved by 63 percent. The farmers were willing
 
to follow instructions and the potential for increasing yields
 

was demonstrated. 



TABLE 15. SORGHUM DEMONSTRATION YIELD, 1981.
 

SORGHUM YIELD, MT/ha %
TYPE OF FARMER RANGE AVERAGE INCREASE 

Demonstration 1.3-2.9 6.2 63 

Local Farmer 1.5-1.7 3.8 

The total number of farmers participating in the trials 
were 736 with an average of 0.5 ha per farmer. There 
was a total of 249 hectares in the demonstrations. The 
farmers in these areas have already asked for maize 
seed in addition to sorghum seed for the 1982 growing 
season. 
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Constraints to Increased Production
 

--Need for improved seed delivery--There is a serious problem
 

of certified production of sorghlwn seed. 

-- Lack of effective technology transfer--Ineffective extension 

education system for farmers. 

Need for marketing and credit coops--There is a big problem of
 

buying farmer production and putting it into the system for
 

livestock and feed industries.
 

--Soil salinity and alkalinity. 

Drainage and the need for water management education--There.-

isno extension program to teach farmers about correct water
 

management practices.
 

-- Defoliation oiF sorghum leaves for summer livestock feed. 

--Unavailability of inputs on timely basis.
 

--Inadequate pricing policy for grain.
 

Recommendations 

e --Seed assistance from "Commercial Seeds" Technical Assistance 

Project, Agribusiness Division, Directorate for Human Resources 

Science-and Technology Bureau, AID, Washington. This project 

is designed to assist in development of new private sector 

seed companies. 

See recom* --Institutionalize the EMCIP Major Cereals Project. 


mendations under Research and Infrastructure section.
 

* --Promote nationwide adoption of practice for setting !/10 of
 

maize area aside for high-yielding sorghum fodder production
 

to provide summer livestock feed. Eliminate defoliation of 

sorghum for green fodder. 

* -- Provide all production inputs on timely basis. See Inputs 

section for recommendations. 



46
 

--Provide extension education and training to all farmers,
 

including guidance on production, protection, water manage

ment, recotiunended varieties and marketing/storage Z'dvice. 

See recommendations or recent extension review teams. 

-- Establish linkage with University of Nebraska Sorghum/Millet 
CRSP to conduct research on soryhum on new lands (Ismailia). 

5. Barley
 

Barley is the least important cereal crop in Egypt in terms 
of area planted and value. It is a winter crop, generally planted 

in the more salinie soils of the delta arid on iiaryindl coastal 

lards. Rainfed barley in the western coastal desert regjion is 

used primarily as ilood and feed for the bedouins. Barley is 

universally planted as the first, crop on newly reclaimed soils. 

The crop is plowed under as a green manure crop arid helps to 
improve soil texture and fertility. The bulk of barley produced 

is a six-row type grain which is used for malting and livestock 
feed. Barley yields are currently about 2.7 MT/ha and have been 
in this range since the 1960s. From 1970-1974 barley acreage 

averaged about 35,000 ha. The average area planted for 1975-79 

was 43,800 ha or an increase of 25 percent but the area has 
decreased again by 11 percent in 1980 and 1981. 

Potential for Increased Production 

Opportunities for improving yields of barley must be accomplished 
through the development of improved varieties, tolerant of saline 

and alkaline growing coridiLions. The application of better 
cultural practices is aniolhcr aru,, where increased yield can be 
real ized. Improved barley varieLies whdich were released by the 
barley breeding program are shown in Table 16. 

From Table 16 it can be seen that in the last twenty years new 
varieties contributed to a yield increase of 50 percent in 1973 



TABLE 16. 


VARIETY 


Baladi 16 


Saharawy 


Bonus 


Giza 117 


Giza 118 


Giza 119 


Giza 121 
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IMPROVED EGYPTIAN BARLEY VARIETIES.
 

AVG. YIELD
AREA OF 
 MT/ha
PRODUCTION 


2.0
Irrigated 

1.2
Rainfed 

2,3
Irrigated 

2.4
Irrigated 

2.4
Irrigated 

3.6Irrigated 

3.8
Irrigated 


YEAR OF
 
RELEASE
 

1935
 

1955
 

1956
 

1958
 

1963
 

1973
 

to be released
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and 5 percent with the 'Giza 121' to be released. Some new
 

promising lines are composite cross 89 and 163 which are six
 

row barleys that exceed the yield of 'Giza 119' by 15 percent
 

in Middle Egypt and 30 percent iii Upper Egypt. The new lines 
also carry improved resistance tu leaf rust and powdery mildew, 

two important diseases of barley in Egypt. 

Constraints to Increased Production 

-- Continued firm support will be necessary for thp hrppdinn nrnnranl 

after the EMCIP project terminates. 

-- Availability of improved certified seed to all farmers must be 

assured. 

-- Development of high-yielding varieties with aphid resistance, 

net block resistance etc. is necessary.
 

--Soil salinity associated with poor water management, excess
 

irrigation and poor drainage. 

-- Poor cultural practices at farmer level. 

--Unavailability of all production inputs on timely basis.
 

-- Lack of effective technology transfer to farmer. 

-- Mecahnized plot work in varietal arid agronomic research. 

Recoimiendati ons 

* -- Institutionalize present major cereals improvement project,
 

i.e., "All Egypt lajor Cereals Improvement Program."
 

See recommendatiori under Research and Infrastructures.
 

* -- Introduce gerimplasm from South Korea to study: 

a. Saline soil tolerance 

b. ',let soil tolerance 

c. Naked ruarley potential 
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B. FRUITS 

1. Citrub 

Citrus, primarily oranges, is by far the major fruit crop enter

prise in Egypt. Oranges alone represcnt 86 percent of total citrus 

fruit production. Citrus, asproduction and 50 percent of total 

well as other tree crops are permanent crops and thus are not 

part of a year-to-year crop rotation. Interplanting of citrus 

with other crops is 	commonly practiced, though tile water require

ments of each are conflicting, often leading to decreased citrus 

yields due to excess moisture.
 

The SAAD background 	study paper-/ states that: "The major orange 

and Valencia varieties." Orange productiontypes are the Navel 


has tripled since the mid-1960s. 

in tile earlyProduction expanded 	 from an average 320,000 tons 

in 1980 and 1981, (about 	140,000
1960s to an average 	900,000 tons 


an average 71,000are produced for export). Acrtage expanded from 

feddans. Yields havefeddans in the early 1960s to 162,000 

increased in the last decade and currently average about 5.9 tons 

per feddan (including bearing and non-bearing area). Yield im

of fertilizer and pesticides,provement is due to the expanded use 


and a larger number of bearinq trees.
 

Mandarins. Mandarins are 	 the second major citrus crop in terms of 

Annual mandarin production is in the rangeproduction and acreage. 
Area planted has grown marginally in theof 75,000-95,000 tons. 

last decade and was 	16,000 feddans in 1980.
 

Limes. Limes are third in importance among citrus crops. Approx

imately 17,000 feddans are planted to lime trees, although almost
 

half of these trees 	are non-bearing. Lime production ranges 

-/Egyptian Agriculture: a background paper prepared for the SAAD Study.
 

1982. pp. VII.,26.
 



between 63,000 and 75,000 tons annually, approximately 500 tons
 

of which are exported.
 

Other citrus. Other citrus output includes grapefruit, lemons, 

sour oranges, and large limes. Receit annual average production 

is, respectively, 1,560 tons, 900 tons, 850 tons, and 1,000 tons. 

Grapefruit production increased about three-fold during the last 

decade, while production of the other three fruits remained rela

tively constant.
 

The price of native oranges has soared as demand for them increased 

at many shops where oranges are crushed for juice while customers 

wait. Most of the new orchards were planted with the Valencia 

variety. 

Several thousand acres of oranges will be added to Egypt's resource 

when the remainder of Sinai is returned. The orange groves between 

El Arish and Rafah have an average yield of over 9 tons per feddan, 
compared with 5.5 tons for all orchards harvested by Egyptians in 

1981. 

About 20,000 feddans of new orange groves are planned in the 

Salhia project near Ismailia. Constraints concerning prices, 

marketing and establishing new orchards tend to cloud prospects 

for expanding private orchards. 

Middlemen reportedly get 14 piastres per kilo for oranges after 

paying 8 piastres per kilo to the grower. A price of $80 per 

ton for orchards yielding 6 tons would be only $480 per feddan. 
However, many small growers and their families are able to spend 

the time to market most of their crop at the retail level for 35 

piastres per kilo. This would boost their receipts to over 

$2,000 per feddan. 
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Production of oranges in Egypt reached a peak of 1.05 million 

tons in 1979, but declined to only 895,000 tons in 1981. At
 

the same time demand among urban Eqyptians soared and this was 

reflected in open market prices which doubled in three years. 

Exports of oranges by El Nadi Company, a public sector compary, 

declined from a peak of 247,000 tons in 1973 to about 135,000 

tons in 1981. Domestic demand has increased so much that few 

oranges from private orchards were exported recently. 

are often owned
Orchards developed on desert land in the desert 


by the government. Oranges from Tahrir allow Egypt to export 

at prices which are still attractive in trade agreements.oranges 

The Soviet Union has been tile leading market for Egypt's exports 

of oranges. Saudi Arabia recently emerged as a major market. 

Most of the explmsion in the 1960s in orange groves was originally 

planned for the export market. Soaring domestic demand caught 

planners by surprise. 

price ceiling of 35 piastres per kilo is now a problem forThe 

growers. If higher prices were allowed, more new orchards would 

get a permit to plantbe planted. Farmers in the Delta must 

of desert land reclamation limited,range trees. The slow pace 

the expansi on in area devoted for oranges in t[e 1970s. Tile area 

planted in oranges was 162,000 feddans in 1981. Beheira, Tahrir 

and Qalubia are the leading producers or oranges, followed by 

Sharkia and Mienoufia. 

Potential for Increased Production 

There are no experimental data at present to demonstrate the 

is under wayyield potential 	of citrus orchards in Egypt. Work 

major elements which may be involved in improvingto identify the 

citrus production, but that data is not available yet.
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The average yield of oranges per hectare, Table 8, is 13.5 MT/ha. 

Dr. A. H. Krezdorn, University of Florida, Citrus Advisor to the 

California A.D.S. Horticulture subproject, indicates that there 

are individual family orcahrds in Egypt which are producing 47.6 

MT/ha of navel oranges fro,' 15-year-el.d orchards. ThdL level of 

citrus groves in Florida.productivity is on a par with wll-manaqed 

This would also indicate that there is a potential of increasing 

252 percent if production constraintsproductivity in Egypt by 

in Egypt are definitely identified and overcome. Dr. A. H. 

Krezdorn in his TDY report after an October-November visit to 

Egypt in 1981 identified several factors which may be responsible 

for low yields, including: 

-- Weeds--Excessive growth complicates irrigation, drainage, and 

other managenenLt procedures in citrus groves. 

-- Water management--Both excessive use of water and inadequate 

a common practice to use up 10,000 m3 /feddan 

drainage systems are problems in most orchards. In the Nubaria 

area, tests have shown that only 3,000 m3 /feddan of water is 

required in the newly reclaimed soils there. In that area it is 

to of water or more. 

-- Congested orchards--Pruning is rot widely practiced. The small 

size of plantings in Egypt should make this practice particularly 

attractive. Probably the ma or reason for this is that there 

is no horticultural extension education to teach farmers good 

management practice within their orchards. 

-- E[cessive fertilization--With subsidized fertilizer, farmers 

tend to over-fertilize. This can both harm the trees as well 

as increase total costs of production. 

-- Diseases--Diseases are a factor that will influence good rou

tine managemnent as the technique for increasing yields. With 

diseases in the picture, it may be impossible to obtain maximum 

potential productivity. The major diseases are psurosis virus, 

stubborn disease (mycoplasma) and tristeza virus. 
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Psorosis can be eliminated by gradually replanting with psorosis

controlfree trees and stubborn disease can be brought under 

through pruning and removal of infected trees. Tristeza can be 

stocks, which are availcontrolled through use of resistant root 


only for new trees.
able, but that would be 

There should be great opportunities to increase citrus production 

by horizontal expansion in the newly reclaimed lands. In these 

areas it will require the culture of high value crops such as 

citrus and vegetables to recapture the high costs of reclamation. 

From Table 9, an increase of 1.285 million metric tons of citrus 

is possible from current producing groves.
 

Major constraints to Increased Production 

-- Citrus grove management. 

a. Pruning 

b. Water management 

c. Disease control
 

d. Excessive fertilizer prices
 

e. Weeds
 

-- Nursery management. 

a. Disease-free nursery 9tock (viruses and stubborn disease)
 

b. Nematode-free nursery stock 

Plant material with potential for high yield and quality-c. 


much the same 

of trees.-- Availability of improved varieties 

to farmers from extension.-- Management technology transfer 

--Diseases.
 

a. Psorosis virus which does not express itself, except in
 

15-to 20-year-old treEs. Infected trees will decline in pro

duction, though some tolerate this disease.
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b. Stubborn disease (a mycoplasma)--yields are reduced.
 

Infected trees must be removed and destroyed. All infection
 

takes place before 4 years of age. Infected parts of trees
 

can be pruned off.
 

c. Tristeza virus infects some orange root stock and thus can 

infect most Egyptian fruit. This virus can cause decline and
 

death of trees.
 

--Production credit.
 

Recommendations
 

* --Develop and teach management practices for farmers.
 

* --Strengthen extension service through crash programs to develop
 

extension horticulturists trained in citrus production manage

men so that growers have confidence in them.
 

* -- Eliminate price constraints. 

O --Establish Nursery Accreditation guidelines to assure sales and 

distribution of disease- and nematode-free tree stock with high 

yield potential. 

* --Establish an "All Egypt Citrus Improvement Program" (Interdisci

plinary Research and Development Team) from various research 

institutes. Individual institutes would release scientists to 

work the program full time or whatever proportion was deemed 

adequate by the program leader and his advisory committee. 

This would serve to institutionalize the work under the Califor

nia project after termination. 

* --Upgrade all research facilities and equip them appropriately. 

* --Institute research facility management guidelines that are 

operated and managed by research staff. This includes permanent 

allocation of land assignad to the program. 

* -- Provide adequate credit resources to farmers for production 

credit needs.
 



55
 

C. VEGETABLES
 

1. Tomatoes
 

Tomatoes, the most important crop in Egypt, have become major
 

in terms of acreage planted, output and value since the early
 

In 1950 there were 26,000 hectares of tomatoes,
fifties (Table 8). 


in!970 and 147,000 hectares in 1980.
57,000 in 1960, 100,000 


That represents a growth factor of 107 percent in the fifties,
 

75 percent in the sixties and 43 percent in the seventies.
 

grown on about 3 percent of Egypt's total planted

Tomatoes now are 

area. Tomatoes are grown throughout the old lands in all three 

and fall. Tomatoes are grown primarilyseasons, wi iter, 	 su'uiier, 

and app-ir on the market throughout the year with
for domestic use 

the lowest suppLv being available in M1rch, April and May. The 

supply is low during this period because of poor to zero blossom 

set in January and February. This is due to low temperatures. The 

ADS-Horticulture project is screening diverse germplasm in a search 

It is only a matter of time before this is
for cold tolerance. 


into cold tolerant variety.accomplished and 	 incorporated a new 

This
Yield, kg/ha, has increased by 14 percent since 1970. 


increase has been primarily due to new varieties. The present
 

The major market 	 is for
national average 	yield is 17.9 MT/ha. 


is being made by 	 processorsfresh tomatoes; however, greater demand 

for a steady supply of tomatoes for tomato paste production for 

domestic use and 	for export. 

Tomato losses have been high due to tomato leaf curl virus, early
 

and late blight, and nematodes. The introduction of new cultivars
 

is gradually eliminating these constraints. Two hundred fifty 

seven locations. From this set
varieties have been evaluated in 

varieties for processing and seven new varieties for 
seven new 

the fresh market have been identified. The only disease problem 

no known source of resistance is the tomatofor which there is 
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leaf curl virus. Some California varieties have morphological 

and growth characteristics which can help avoid serious damage 

from the disease. If tomato seedlings are protected from white 

fly (the vector to TLCV) in the seedling nurseries, the virus-free
 

plants can be set out. The California varieties flower and set
 

fruit very early. So, those varieties set fruit and produce a load
 

of tomatoes and avoid the virus problem during its reproduction 

stage.
 

Potential production increases can best be practically assessed
 

by the extension activities of the tomato project. They have 

developed a set of cultural management practices, when combined 

with improved cultivars, increased yields are obtained. The 

current national average for tomato production is 17.9 MT/ha. 

The average acr&-;s all demonstration locations was 64 Mi/ha. On 

one 33.6 ha demonstration trial, the project extension tomato 

activity obtained a yield of 100 MT/ha. They will expand this 

demonstration to 336 hectares in 1982 during the period from 

transplanting on March 8 to harvest in May-June. Another 252 

hectares will be grown during the Nili season. By the end of 1982 

the project hopes to have 10 percent of the tomato area in each 

governorate planted to new varieties. 

In Table 9, it is estimated that a potential average yield of 

60.4 MT/ha is a reasonable expectation. Using this assumption, 

then a net increase of 6.589 million tons of tomatoes could be 

expected if the transfer of technology was available to farmers. 

Constraints to Increased Production
 

--Adequate seed production system will be needed after California/
 

ADS/Horticulture project terminates.
 

-- Lack of effective technology transfer system.
 

-- Inputs need to be available in timely manner.
 



--Institutional research structure is needed to adequately address
 

problems of production, processing and marketing.
 

Recomne nda ti ons
 

" --Train tomato extension subject-matter specialists to cover all 

governorates where tomatoes are grown. 

Establish "All Egypt Tomato Production Research Project."" -

2. Onions
 

Onions are cultivated in the winter, summer and fall. Winter
 

onion, generally grown in upper and middle Egypt is the mian crop 

and th = source of all fresh exports because of its earliness, 

pungency, and qood keeping quality. Summer onions are generally 

grown in the Delta region and Giza Governorate. This crop is mainly 

used for domestic consmpLi on. The fall or nili crop is a much 

smaller crop. It is a1so prOduced for domestic consumption. The 

area devoted to this Cro')has gradually expanded over the years. 

At one time onions were the third most important agricultural export 

crop. However, with the high dam was completed, and year-round 

irrigation water was available, the area devoted to onions dropped 

by 64 percent. This was due in great part because of the dramatic 

increases in yield per hectare. In 1964 yields averaged 1 MT/ha 

and in 1965, 28.8 XT/ha. In 1976 yields plummeted from 28.7 MT/ha 

down to 11.5 MT/ha. This was due to white rot disease caused by 

Schlerotiuim ci.orum. The high aater table caused by excessive 

irrigation and poor drainage was an ideal environment for the 

wasdevelopment of the disease. Thus onion production driven out 

of the traditional sandy soil areas to which it was so well adapted 

to heavier soils, where onions had never been grown before. This 

was only a temporary solution as the organism flourishes and de

velops a hig!h i nocolum level shortly after onions are introduced 

into a newer area. Once soils become infested,the disease remains 

viable for up to 12 years. 
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Total tonnage produced over the years has stayed fairly constant,
 

ranging from 525,000 MT in 1970 up to 654,000 MT in 1981. The
 

568,000 MT in 1980,and there was a severe shortfall
production was 


Fresh onions at the
of available onions for the domestic market. 


as LE 1/kg during
retail level were reported to have sold as high 


that period.
 

onions in heavier
An additional problem associated with growing 

soils is that the farmers must irrigate before harvesting, so 

the bulbs can be pulled. This causes outer skin slippage, which 

contributes to early physiological deterioration of the bulb, 

which contributes to great post-harvest losses. Entire shipments 

have been lost due to this condition. 

Potentials for increasing onion production on the old lands is very 

limited, unless some method is discovered to control the white 

rot disease. Other possibilities are for introduction of onion
 

loam areas in the newly reclaimed lands.culture into some sandy 

The feasibility of this is unknown, as all Nile River water used 

carries enough of the Schlerotia inoculumfor irrigation probably 

from the white rot disease to cause the same problem in the new 

soils over time. Research should be initiated to determine this, 

however. If the white rot disease problem can be solved there is 

great potential for increasing production. Where average yields 

range around 11.3 MT/ha today, the potential is 47.6 MT/ha.
 

Constraints to Increased Production
 

of white rot disease, Schlerotium cepivorum.
--Ineffective control 


--Need for development of improved cultural practices to help in
 

escape from soil disease problems.
 

-- Improvement in technology transfer for introduction of new 

cultural management practices is needed. 
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-- Lack of direct-seeding capability. Direct-seeded onions mature 

onions earlier than transplanted ones. Earlier maturing onions 

might escape "white rot" infestation. 

-- New varieties adaptable to direct-seeding should be developed. 

The present variety 'Giza 6' is unsuitable for direct-seeding
 

practices.
 

a result
--Labor shortage. Onion production has been diminished as 


of labor shortages during the transplanting period.
 

-- Development of new varieties with improved storage qualities is 

desirable.
 

Recoiinendati ons 

" -- Investigate the potential of onion production on newly reclaimed, 

sandy loam soils.
 

" -- Give consideration to transferring onion section to Horticulture 

Institute and develop subproject in onions under the California/
 

ADS/Horticulture activities to strengthen the research on this
 

commodity.
 

* -- Investigate integrated pest management practices for control
 

of white rot, i.e., biological control of the organism.
 

Allocation of funds to support work on direct-seeding of onions
* -

in Egypt.
 

3. Garlic
 

Garlic is a winter cash crop grown in solid stands as well as 

being intercropped with other winter commodities. Since 1970, 

total garlic production almost quadrupled, going From 52,000 MT 

up to 199,111 MT in 1980. The 1981 garlic crop dropped 19 percent, 

falling to 161,906 MT. The decrease was in large part due to a 

reduction in area planted. In 1981 about 94,449 HT were produced 

from 4,998 hectares of single cropped garlic. The average yield 
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was 18.9 MT/ha. The 1981 intercropped garlic crop amounted to
 

about 67,407 MT from 5,204 hectares. The average yield was
 

12.9 MT/ha. 

The bulk of the garlic crop is consumed domestically. Some garlic
 

is exported. In 1981 fresh garlic exports amounted to about 9,226
 

MT (fresh weight equivalent) of dehydrated material. The major
 

markets are Italy and the U.S.
 

While average yields have averaged about 18.3 MT/ha (Table 8)
 

over the last 10 years, average yields in California are 71.4
 

MT/ha. Mites are a major problem in garlic production and a virus 
is the major disease. These two problems are the major cause of 

lower yield values in Egypt. rhe University of California/ADS/ 
Horticulture pruject has demonstrated an increase in yield poten

tial by 70 percent simply by using new practices of controlling 
mites by dippling garlic cloves in water. Through tissue culture
 

they can produce virus free garlic cloves. It is also estimated
 

that an additional increment inyield potential can be realized
 

by controlling weeds and other pests. The California project
 

received LE 45,000 in 1982 so that extension could demonstrate
 

this potential to farmers in upper Egypt. That budget will provide
 

for extension meetngs, demonstration trials, inputs for farmers to 
try the new practices, transport and incentives for the extension 

workers. 

Constraints to Increased Production 

-- Need for improved varieties that are high-yielding with pest 
and disease resistance. 

-- Inadequate technology transfer--Lack of an effective extension 

service is the major constraint to educating all garlic growers 
about new production techniques and disease and pest control. 
This is a major problem. 
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--Improved cultural practices are needed with regard to optimum
 

plant density, fertiliz.4tion, weed control, insect control and
 

planting dates. 

--Lack of screen houses to maintain and to increase new virus-free
 

garlic planting stock constrains production. The ADS Horticulture 

project has these on order. 

Recommendations 

" -- Implement recommendations of recent Agricultural Extension 

Review and Assc'sment Team.
 

" -- Institutionalize improved garlic breeding and development program 

under the California/ADS/Horticulture project. 

4. Potatoes
 

In terms of cash value and total tonnage produced, potatoes
 

rank second only to tomatoes in the vegetable category In terms
 

of exports, however, potatoes rank first among the vegetable crops.
 

They are grown in three seasons--spring, fall and winter. The 

spring crop, planted in December and January is harvested in May 

and Sune. This crop depends almost entirely on imported seed. 

This crop provides seed for the fall crop, fulfills the export 

requirements for summer demand, and also the demand for local 

consumption during the summer. The fall crop, produced from seed 

stored for the months of July and August, is planted during August-

September. It is harvested in December to January. This crop is 

primarily for export. The winter crop is also grown for export 

and for domestic consumption. 

No improved varieties have been developed for Egypt. The entire 

crop is generated from imported varieties each year. The primary 

constraint to local seed production is the lack of cold storage. 

Predominant storage at the local level is ventilated mud brick 

huts and straw heaps. Seed losses can go up to 20-30 percent or 
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higher in this type of storage. The major disee.se problems have 
been potato viruses (can cause 10 percent losses) and the potato 
tuber moth. The latter not only causes economic physical damage 
to tubers bUt results in primary sites for secondary invasion of 
storage fungi. Since 1960 potato hec~arage has increased around 
200 percent (23,000 hectares up to 64,000 in 1981). During the
 

same time average yield increased from 12.6 MT/ha uo to 18.1 MT/ha
 

in 1981.
 

Opportunities for increased potato production again are great.
 

With "on shelf" technology, demonstration yields have been shown
 

to he 47.6 MT/ha as opposed to the national average of 18 MT/ha.
 

The opportunity of realization again primarily depends on:
 

--an effective technical information transfer system to the,
 

farmer, 

--timely availability of inputs,
 

--improved water management education to farmers and
 

--availability of improved seed.
 

Egypt is trying to move toward an effective domestic breeding
 

and certified seed production program. Planting material to
 

date has depended on European germplasm and varieties, which 

have been remarkably well adapted. If the domestic initiative 

moves fornward, then effective linkage for utilization of infor
mation, germplasm, arid research training opportunities with the 
International Potato Center, Lima, Peru, (CIP) should be estab

lished.
 

flajor Constraints to Increased Production 

-- Indifferent technology transfer system. 

--Unavailability of timely inputs.
 

http:disee.se
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--Pests and diseases.
 
-- Lack of effective research program to fine-tune adaptation of 

potato varieties to Egyptian environmental conditions. 

-- Lack of cost storage facilities to cover maintenance of seed 
requirements, especially during the summer months. 

Recommendati ons 

" --Train extension subject-matter specialists to cover all gov
 
norates where potatoes are grown.
 

* -- Establish linkages with CIP for all areas of training in potato 
production and utilization.
 

* --Establish Interdisciplinary Research Team to assure 
collaboration
 
between potato agronomists, breeders, entomologists and patholo

gists.
 

* -- Establish linkages with CIP for germplasm introduction and 
collaboration in potato-breeding research. 

* -- Expand cold storage facilities for storage of seed potatoes. 

D. FORAGE CROPS
 

According to A. W. Mostafa and A. Rammah, Egyptian clover, Trifol
ium alexandrinum L. (berseem), is the major winter forage crop cultivated 
in the Nile Valley and the Nile Delta. 
 Berseem is the dominant winter
 
forage crop from which most of the farm animals are fed. It contributes 
about 98 percent of the value of all forage crops. The tight cropping 
pattern in Valley and doesthe Nile Delta not allow growing of other 
forage crops. Egyptian clover or berseem ranks first among other field 
crops with respect area, beingto its some 1.176 million hectares of 
whi ch 

-- 546.1 thousand hectares are grown as a catch crop of temporary 
clover from which one or two cuttings are taken before planting 

cotton. 
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-- 630.1 thousand hectares as full term clover yielding 3-4 cuts 

of about 25-28 tons/feddan of green fodder. 

Approximately 10 to 15 percent of the full-term area of clover is
 

left after the last cutting for seed setting. Seed yield varies from
 

238-595 kg/ha over the various locations and from one season to another.
 

In the summer after the last berseem harvest, there is an acute
 

deficit of green fodder. The area planted with summer forage crops
 

does not exceed 29.4 thousand hectares because of the severe competition 

with other cash and food crops. This is the main reason for the great 

reduction of food stuffs (green fodder) during the summer season. 

In newly reclaimed lands cultivation of alfalfa (Hedicago sativa) 

has been taken up on a large scale (84.0 thousand hectares) throughout 

the year. In addition to its good quality forage, it is grown as a 

means of soil-building and improvement. 

The quantities of green fodder produced from sown forage crops and 

roughages from crop residues are given in Table 17. Animal feed 

requirements of farm animals are shown in Table 18, which, when compared 

with total value of feeds, shows an annual deficit of 1.5 million tons of 

starch value. Much of this deficit is evident during the summer because 

of the unbalanced nature of feed supplies. The total acreage of summer 

forages is very limited at pesent, due to the economic competition 

from summer cash crops. One way to reduce summer feed deficits is to 

increase per unit area increase in productivity of berseemn, so as to 

be able to produce a surplus to be used as hay in the summer. The other 

plausible approach would be for farmers to plant 1/10 of their maize 

hectarage to an improved forage sorghum. Theoretically this could amount 

to 71.4 thousand hectares with a potential production of 71.4 MT/ha of 

green fodder. This would amount to a total increased production of 

50.98 million ME of green forage with a total increased starch value of 

5.6 million MT. 
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TABLE 17. 	 QUANTITY OF AVAILABLE GREEN FODDER AND ROUGHAGES
 

AND THEIR NUTRITIVE VALUE IN EGYPT.
 

Nutritive Value
 
DigestibleQuantity 


000 Tons Starch Value Protein

Feed Stuff 


% 000 Ton % 000 Ton
 

Berseem 48802000 8 3904160 2 976050
 

504000 8 40320 3 15120

Alfalfa 


11 73463 1.5 10018

Other green forage 667841 


50273841 
 4047943 1005688
SUBTOTAL 


24353
324700 35 113695
Hay 

3809
3808600 23 875978 0.1
Straw 


0.6 26000

Rice Straw 5000000 21 1200000 


54162
9133300 2189623
SUBTOTAL 


1071764 
 201726

TOTAL CONCENTRATES 




66
 

TABLE 18. ANNUAL FEED REQUIREMENTS OF FARM ANIMALS IN EGYPT.
 

Starch Equivalent Digestible 

SPECIES 
(SV) 

Protein 
(DP) 

000 000 

Buffaloes & Cows 4314 5689 781
 

Sheep & Goats 3227 468 89
 

Camels 101 240 37
 
Horses 1528 1424 152
 

Pigs 15 15 2
 

TOTAL 9125 7836 1061
 

Source: A. W. Mostafa and A. Rammah, New Research Programs
Incorporation into EMCIP. 
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There is no program for the production of certified forage seed 

in Egypt. Berseem seed is mostly produced and used on the farm. Surplus 

seed is sold to private dealers who do not care about variety or quality, 

resulting in considerable seed adulteration and low quality. 

Future farm needs for production of berseem seed are expected to
 

drop when good quality seed is supplied through a seed certification
 

plan, whereas future needs from other forage crops is based on the 

projected expansion in their acreage in the new lands and in the Delta 

when seed supplies become more available. 

Inaddition to berseem, other forages grown as winter crops are
 

Vetch (Vicia sativa) and funugreek (Trigon311a foenum-graecum). About
 

16.8 to 29.4 thousand hectares of other summer forage crops produced 

are thickly planted ,.iize, sweet sorghum (Sorghum vulgare var. Sacchar

atum), sudan grass (Soryhuml sudanense), pearl millet (Pennisetum ameri

canum), and cowpea (VigLna unquiculata subsp. sesquipedalis). About 84 

thousand feddans of perennial alfalfa and napier grass are produced in 

reclaimed areas outside the Nile Valley. 

In summary, the major two ways to increase yields of foraqes and
 

especially summer forage requirements are:
 

--increase productivity of berseem, and
 

-- allocate land during summer for high-yielding sorghum type 

grasses.
 

Major Constraints to Increased Production 

--Lack of effective forage improvement program (breeding, physio

logy etc.).
 

--Lack of adequate laboratory and research facilities.
 

--Lack of coordination between different plant science disciplines,
 

well as animal science disciplines (no interdisciplinaryas 
research teams). 
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-- No transportation for the research staff of the forage program 

in the Field Crop Research Institute. 

--Lack of enough trained scientists to conduct forage/livestock
 

research. 

Recommendations 

" --Establish an "All Egypt Forage/Livestock Inter'disciplinary 

Team" for development of improved forages for Egypt. Institu

tionalize the EMCIP forage activity. 

* --Develop linkages with the International Livestock Center (ILCA)
 

and cooperate with their forage program. 

o --Develop a traininc,program for forage/livestock research programs. 

" -- Work with the maize/extension program for forage grass promotion. 

E. FOOD LEGUMES 

Food legumes include a number of bean crops that are used for human 

consumption. They are in order of importance: (1) faba beans (Vicia 

faba), (2) lentils (Lens culinaris) , (3) fenugreek (Trigonella foenum

graecum) and (4) soybeans (Glycine max). With the exception of soybeans 

all of the food legumles are grown as winter crops. Faba beans and 

lentils have declined considerably ini recent years. [he annual produc

tion of faba beans and lentils falls below the national needs for con

sumption with the deficit made up through imports. Faba bean acreage 

has fallen 40 percent from the high levels of the 1960s. About 15 

percent of the luc-ses are experienced with broad beans because of weed 

competition, disease chocolate spot caused by B13ntrytis fabre, rust 

caused by Urow/ces faba and brown rape which is a parasitic weed of 

Oronbanche genus. Waterlogged soils also continue to be a problem. 

Faba beans are not the safest crop for a farmer to grow. 

Faba beans are consumed both as a green and a dry bean. Beans 

sown in October or November may be harvested entirely as green beans 
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(if prices are good) or allowed to mature in the field. Though acreage
 

of faba beans has been falling, average yields have been going up. The
 

average yield per hectare in 1961-70 was 1.96 MT/ha; in 1971-80 it 

area for greenincreased to 2.3 MT/ha,and in 1981 it was 2.4 MT/ha. The 

at about 16.1 thousandfaba bean production has remained fairly constant 

hectares per year. Some initiative should be given to improving this 

aspect of the crop. 

mostly in Upper Egypt,andLentils are also a winter crop grown 

Average production is onlyproduction has declined in recent years. 

abc. t 1.1 MT/ha, and this is not very competitive with offher winter 

such as berseem or wheat. Acreage of lentils declined fromcrops 
in the 1980s.about 32,000 hectares in the 1960s down to 6.300 hectares 

Yields also have been declining. This is attributed to waterlogged 

soils in traditional growing areas. 

Soybeans have been supported well by the government, and acreage 

has grown from 252 hectares in 1966 to 1,386 in 1970 and up to 37,807 

by 1981. Yields have been increasing with an average yield of 2.67 

tons per hectare in 1981. Soybeans are grown as a summer crop. Yields 

tend to decreci,- as planting is delayed after April 15. This is the 

optimum plantinq date for avoiding cotton leaf worm infestations. In 

later plantings more applications of insecticides are required. The 

deriand for soybeans comes fr,.,m two directions: (1) the soybean oil is 

a desirable cooking oil, and (2) the soybean meal by-product is an excel

lent source of protein for poultry feed. 

Opportunities for improving yields for grain legumes are never as 

great or dramatic as with cereal grains. Yield increases come more 

gradually and slowly. 

There has been an ICARDA/IFAD Nile Valley project on faba beans
 

which has been conducting studies on farm level constraints to high
 

yields in Minia and Kafr El-Sheikh provinces in 1980/81. They have
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found that by using a package of practices of improved plant population 

and correct fertilizer levels, they were able to obtain 0.22 to .80 MT/ha
 

increase in seed yield. The breeding program underway at present 

within the Field Crop Research Institute is well-organized and in a few 

years should have new varieties which will be much higher yielding and 

resistant to major diseases and pest problems. 

The opportunities for increases in soybean yields are even greater. 
As illustrated by Table 4, U.S. irrigated soybean yields are 3.4 MT/ha 

and the maximums are 6.1 MT/ha compared to Egypt's yields of 2.4 MT/ha. 

As the soybean program continues and research develops new varieties 

which are fully adipted to the local environment, then there is no 

reason why average soybean yields should not continue to increase. 

The estimated potential in this report is 2.7 MT/ha within the range 

of current varieties. 

Potential for lentil increases are very modest, moving from 1.1 MT/ha
 

to 1.5 MT/ha. Probably because of the competitive advantage of almost
 

all other crops, lentils will either stay at the present level or con

tinue to decline. There does not appear to be much opportunity for
 

growing increased amounts of lentils in Egypt.
 

Major Constraints to Increased Lentil Production
 

--Faba bean varieties need more yield-stability as well as disease
 

and Orobanche resistance. 

--Lentils are sensitive to waterlogged soils.
 

-- Cotton leaf worm and red mite resistant soybean varieties that 

are also adapted to late May planting are required. 

-- Lack of technical transfer system. 

-- Low controlled' prices for faba beans and lentils. 
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Recommendations 

faba beans and lentils.
Continue to cooperate with ICARDA/IFAD on
" -

* --Continue to cooperate with INTSOY cn soybeans.
 

* -- Establish contact with the International Institute for Tropical 

for obtaining soybean germplasm forAgriculture (IITA), Nigeria 


testing of a promiscuous nodulation character in Egypt.
 

* -- Establish extension subject-matter specialist positions for
 

the grain legumes.
 

programs which will* -- Continue to develop breeding and agronomic 


develop more genetic material specifically adapted to the
 

environmental conditions of Egypt. 

F. SUGAR CROPS
 

1. Sugarcane
 

Sugarcane has become increasingly important in Egyptian agri

the last 20 years. Egypt's sugar trade had fluctuatedculture over 

the next. However,with net imports one year and net exports 

recently Egypt's imports have grown steadily climbing to an esti

mated 686,000 tons in 1981. Sugarcane is the main field crop in
 

the two southernmost governorates of Upper Egypt where more than 

one-half of the sugarcane is grown (this includes the Aswan area). 

is grown in Middle Egypt. About 85-90 percent ofSome sugarcane 

the cane is used for sugar extraction and the remaining for fresh 

consumption or for making molasses. 

has almost doubled since 1965, growing from
The sugarcane area 


to 105,000 hectares in 1980-82. During
60,000 hectares in 1965 


the same period, average yields have declined from 92.2 Mt/ha 

in 1965 to 82.1 MT/ha in 1981-82. Probably the three major 

causes of decreasing yields are: (1) waterlogged soils, (2) 

soils and (3) ratoon stunt disease whichexpansion into marginal 


raiiqcp 1-15 percent yield loss.
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Sugarcane is normally planted in January and February. It is
 

recommended that farmers take only two successive ratoon crops.
 

Both the Field Crop Institute and the Sugar Institute have been
 

another crop with the first planting.investigating intercropping 

found that if a farmer follows instructions, he canThey have 

maize, soybeans, vegetablesintercrop berseem, wheat, sorghum, 


or sunflowers. For example, it is possible to obtain 143 MT of
 

sugar per hectare and an additional 3.2 MT of wheat per hectare.
 

This sort of research should continue because potentially one

third of 105,000 hectares should be available annually for inter

cropping. 

All varieties of sugarcane grown in Egypt have been introduced. 

This is because the environmental conditions in Egypt were not
 

satisfactory for the initiation of flowering and seed setting 

to induce floweringof cane. However, recently they were able 


on cane in the Mediterranean area. The problem is sterile seeds.
 

Egypt needs greenhouses for breeding and disease-control research.
 

There is also a lack of breedirg material. They could use 200 to 

300 new introductions per year. Many organizations in sugar

growing areas are now selling improved varieties for as much as 

This forces Egypt to depend almost entirely on
$10,000 each. 


a public breeding program and germplasm as their source of new 

ma teri al . 

A prime constraint to maximizing production of sugarcane is 

This disease can be controlled
the ratoon stunting disease. 


hot water treatment of vegetative pieces. A stunt eliminationby 
because of lack of equipment.
program is difficult to launch 


The potential for increasing sugar production is very great. 

Where average yields are about 80.9 MT/ha, yields of 166 MT
 

(or more than double) are within reasonable expectations.
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Major Constraints to Increased Sugar Production
 

-- Waterlogged soils. 

--Inadequate breeding program.
 

-- Lack of germplasm 

Lack of trained sugarcane scientists.
 

Lack of research facilities, greenhouses and screen 
houses etc.
 

It 	 was estimated that 25 
-- Need for soil amelioration program. 


of cane soils are saline--others are alkaline.
percent 

--Labor shortage for weeding.
 

--Mechanization for subsoiling, planting, harvesting, 
leveling and
 

loading.
 

Lack of trained Extension Service
 --Inadequate technologe transfer. 


teach farmers good practices for intercropping and how
people to 

to 	get maximum yields.
 

Recommendations
 

" -- See Natural Resources Report on recommendations on waterlogged
 

soils, salinity and alkalinity.
 

" -- Strengthen breeding program (facilities and training of staff
 

to 	do a better job).
 

on 	 intercropping." 	 -- Continue research 

-- Train and appoint sugarcane extension subject-matter specialists
" 

be 	resolved.
so that the extension bottleneck can 


* -- Search for ways to increase introduction of new germplasm.
 

G. FIBER CROPS 

1. Cotton
 

Cotton has traditionally been the single most important crop in
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Egypt. Cotton fiber is the leading agricultural export crop 

and contributes much of the raw fiber required in domestic textile 

manufacturing. The importance of cotton to E(lypt's economy is 

paramount. It is estimated that 50 percent of the industrial 

sector is involved in the textile industry which is based prima

rily in cotton. This may awiun t Lo 1,O0,O00 workers and their 

families. Overall in Egypt there may be 6,000,000 people involved 

in cotton production and uti lization. Cotton seed supplies about 

90 percent of domestically produced edible vegetable oils; this
 

comprises only about 100,000 MT of the present oil requirements, 

and-this figure is in turn only about 22 percent of the estimated 

domestic oil consumiption of 458,000 MT. Cotton acreage has fallen 

over 25 percent frem it-, high levels in the 1950s-60s, yet yield 

improvements havc, prevented tota l production from decl ii ng. 

Egypt at present grows only lon.-staple cotton, namely varieties 

of Gossypiuri harhb:iduse. Recently there has been a shift away from 

the extra-loig--staple (over 1 3/8") cotton. Due to the switch to 

shorter, more productive staple-types, plus concentration on the 

most fertile lands, good weather conditions and improved pest con

trol, yields/unit area were the highest ever in Egypt. The average 

yield in 1980-81 was 0.426 MT/feddan (Table 2). 

There are greater yield opportunities if E(lypt were to switch to 

upland cotton, Gossypiur hirsutum for domestic use, and reserve 

the long-staple cotton for export. 

In contrast to other crops grown in Egypt, high quality seed is 

produced for planting the crop. By law, the production of seed 

for plantingj is controlled rigorously by the Seed Production 

Department. The Cotton Research Institute is responsible for 

producti(,ri o: hreedul' Uth CA'(Igi ct:rtified seed. The integrity 

of thi s proqram i ldintaired by the systen or' (fi inc only one 

variety of cotton through any (_liven cotton gin. [his prevents 

varietal mixing. There is also a system of premium payments to 
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growers for the best quality seed, financed through the Egyptian
 

Cotton Improvement fund by a tax on all ginned cotton. 

The opportunity to increase the production percentage in this area 

by the Cotton kesearch Institute is not great. According to the 

institute there is little expectation for increase; from the data 

in Table 4, it can be seen that the average yield for GossypJiul 

barbadense in Arizona is about the same as in Egyptian--921 kg/ha. 

Maximum yields for the Egyptian cotton in Arizona is 1.8 MT of 

lint per hectare. The average yield for upland cotton, Gossypium 

hirsutum in California is 1.5 MT/Xa and the maximum is 2.5 MT/ha. 

This would indicate that there ay he some opportunity for in

creasing averaqe yields in c Lto, hhere in Lgypt if' an aggressive 

breeding and devel opwttt program is continued or expanded. 

In reference to cottonl th(2 0 is th (:o " v ih should be 

considered. In oeder to control Lill insect pests of cotton fully, 

it is necessary to fol low very stringent control programs which 

generally is done by aerial sa Pest con trol is cost1prsyi nj . very 

intensive ill cot-Lo product iormll. ecause coL on is a fiber crop, 

regula tions rejadi i nsecticide tolferances on seed are muchri 

less stringent than onl food crops. Beca.use cotton spray programs 

are done by helicopter in Vypt, soe cons id lerti on shoul d be given 

to insecticide drift an,] the eff,,,c-t -n th.e livestock and human 

population. There was a March 30, 190.2 ndiltorial in the English 
language _Eq!yj)iLian Gazette ,-dmmo Ln is very subject. 

There are areas which sould be developed congruent with cotton. 

In order to r2duce expense of production, no-till production 

practices should be invesLigated. IntEsrcroppi rig with cotton is 

practiced wide ly ia gypt Onions foe exaImpe are widel y inter

cropped; however, onions are cCmon h for Lb i ips , and th ri ps1ost 

are a pest of cc t Lon. Tes 2i inds of rel ati orshi ps shou Id be 

s tud i ed. Also, where food cr-ops 5retc ineercro!ped with cotton, 
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what kind o' pesticide residues that may be potentially toxic 

to humans may be entering the food chain? Faba beans are commonly 

the winter crop preceding cotton. However, because cotton needs 

to be planted no later than March 31st in order to avoid the pink 

bollworn infestation in August/September, attention should be given 

to mechanized soil Nreparation between harvest of faba beans and 

planting of cotton. Often only 7-10 days of turnaround time is 

available between the crops.
 

Though the opportunity may be great for increasing production per
 

unit area from short-staple cotton, there are some problems asso

ciated with this that the Cotton Research Institute identified. 

The main problem is maintaining the purity of Egyp tian long-staple 

lines; this purity is critical to the spinners and weave-s who 

import the very fine grades of long-staple cotton. The farmers 

themselves are noving the upland cotton to Egyptian cotton areas 

because they like the size of the hell1 of upland cotton. The 

farmer believes this might result in larger yields, but that is 

not necessarily true because upland cotton has fewer bolls per 

plant than Egyptian cotton. 

If there were one distincc advantage of upland cotton, it would 

be the maturity cycle. Egyptian cotton requires 120-130 days 

from planting to maturity whereas upland cotton only requires 

about 85 djys from planting to maturi ty. That extra 35-45 days 

would allow another cutting of berseem where berseem precedes 

cotton in the planting rotation. This is a benefit that truly 

needs to be taken into consideration. 

Constraints to Increased Production 

-- Egyptian variety has reached a yield plateau. 

-- Problem of mixing Egyptian long-staple cotton with shorter 

staole upland cotton, to where this becomes a constraint to 

promoting the higher yielding upland material for domestic use. 
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-- Mechanization is needed for field preparation after faba bean 

and before cotton planting by March 31. 

-- Pest control. 

Recommendati ons 

0 --Strengthen varietal development and breeding. 

* --Investigate ways for mechanizing the land preparation and 

planting of cotton after a winter crop. 

* --Investigate opportunities for growing the shorter season 

vegetable crop or an additional cutting of berseem to the 

cropping pattern. 



78
 

IV. CONCLUDING OBSERVATIONS
 

There is a level of "shelf technology" ready for use in almost
 

every crop which will increase yields by 50 percent or greater'. In a
 

sense, both the farmers and the scientists are constrained from pro

ducing at optimum levels because of current government policies and
 

practices. The scientist cannot function because he does not have the
 

facilities or resources to carry out the kind of job necessary to stay
 

ahead in dynamic agricultural research. The farmer cannot function 

because he receives low prices for his product and does not receive
 

the benefit from government institutions which will help him to produce 

at a maximum potential. 

There is a lack of effective credit, Extension Service, input
 

delivery and other needs that keep the farmers operating at the mar

ginal level. There is a wealth of trained human resources in Egypt
 

that can produce if given the opportunity to be rewarded for their 

efforts. At all field stations, it appeared that agricultural research 

laboratories were to a great extent in a state of disuse and very 

poorly equipped. Locations where projects were operating are exceptions. 

It seems as if the researcher under the present system is at the mercy 

of the system rither than working with the system to produce research 

results. These constraints will have to be removed before any of the 

great potential for increases in agricultural production can be 

achieved. 
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ANNEX G: ANIMAL PRODUCTION
 

SUMPIARY 

Experimental evidence indicates that the potential exists for
 
doubling production of most classes of Egyptian livestock.
 

The possibility of increased biological potential could be promi
sing, if dedicated, well-educated scientists who are provided with high
 
quality facilities and sustained budgetary support are 
appropriately
 
encouraged. The many constraints retarding the actual 
achievement of
 
biological potentials are discussed.
 

Financial and production success within the poultry industry
 
demonstrates the successful mobilization of research, management, and
 
technology to the development of a new industry in Egypt. Assistance
 
from the U.S. has been important in this achievement. Further expansion
 
seems promising and spin-off will stimulate other sectors of livestock
 
and fish production. New research on the hydrolyzation of straw seems
 
highly promising.
 

Some advantages inherent in the currently profitable livestock 
industry are relatively free market prices, rising incomes and abundant 
grain imports at low prices co farmers. Hlow'ever, many small farmers must 
seek employment off the fai. The farm wife, isolated as a result of 
socidl custom, is overlooked, duspite her important role in livestock 
production. Many opportunities listed herein for livestock improvement 
pertain to aspects of farm life for which women are responsible. 
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I. CONTEMPORARY EGYPTIAN ANIMAL PRODUCTION AND 
CIRCUMSTANCES
 

WHICH MAY INFLUENCE ITS FUTURE DEVELOPMENT
 

Domestic animals in Egypt supply meat, milk, eggs, wool, hides
 

draft animals.
and manure and are valued as 


The population of grazing animals in the Nile Valley of Egypt
 

historically has been one of the densest in the world--about one animal
 

In addition, the region has been im
unit (cow equivalent) per feddan. 


The Egyptian diet is rich and varied, and
 
portant for poultry and fish. 


the poorest benefit from the country's food largesse. 1he govern
even 


ment has always been concerned with food and fiber production, and some
 

of its scientific agricultural institutions were established almost a
 

century ago.
 

While livestock statistics are commonly accepted to be more subjec

tive than other data from the agricultural sector, 
evidence indicates
 

fairly rapid
livestock production is growing at a 
that practically all 


Indirectly this is substantiated by the fairly constant
 
rate (Table 1.). 


per capita increase in coasuml:tion of animal protein in the Egyptian
 

population. This situation obviously would not be possible 
if there 

were not a growing supply of available livestock. 

The second indirect evidence of increasing livestock 
population
 

relates to increased imports of feed yrain and expanded amounts 
of land
 

devoted to growing berseem (Trifolium Alexandinum, Egyptian or Alexan

drian clover), (Buchanan et al., 1982).
 

Relative to major field crops, berseem, which is used solely for
 

livestock feeding, is the most profitable for the farmer. As Ingram 

and ,orsi (1981) have indicated (Table 2), net returns to the farmer per
 

higher ifberseen is in the cropl)ing program. It has

Feddart are much 

argued that the profit picture relative to berseem is exaggerated
been 

because supplies of wheat and feedgrains available to Egypt under various
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TABLE 1 ESTIMATED LIVESTOCK NUMBERS (Fitch and Soliman, 1981). 

CATTLE BUFFALO SHEEP GOATS CAMELS PIGS DONKEYS 

....000 

1960 

1970 

1978 

1960-70 

1970-78 

1,867 

2,115 

2,589 

1.3 

2.5 

1,781 2.220 

2,009 2,066 

2,512 2,554 

average annual 

1.2 - .7 

3.0 2.7 

1,588 154 22 

1,155 127 15 

1,440 43 15 

rate of growth (percent) 

-3.1 -3.6 -3.8 

2.8 -3.8 NA 

1,012 

1,362 

NA 

3.0 

NA 
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TABLE 2. RETURNS FROM CROP COMBINATIONS (Ingrain and Morse, 1981).
 

Berseem/rice 
Berseem/maize 


Sugarcane 


Soybeans/maize 


Broadbeans/maize 


Berseem/cotton 


Oni ons/mai ze 

Wheat/rice 


Wheat/mai ze 

NET REVENUE TO FARMER NET REVENUE TO ECONOMY
 

LE/feddan 

260.5 415 

255.4 256 

129.0 533 

127.0 109 

119.0 92 

112.0 471 

97.0 882 

88.0 294 

83.0 134 
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donor programs are below world prices. However, the above authors also
 

point out that even calculating berseem and other commodi ties at inter
national feed values, the clover remains a high-revenue crop relative to 
many alternatives. A major reason for a thriving livestock industry in 
Egypt rests on the availability of this high quality forage which covers 
more land area than any other single crop. 

Another major reason for tie growth of the livestock industry, 
particuiarly poultry, lies in the increasing availability of imported 
feed grains and their distribution to Egyptian producers at about one
third of world prices. The remarkable increase iln the production of 
poultry meat and .-ggs is directly dependent upon tile increased importa
ti on of feed grai i.; under various discretionary programs. The development 
of specialized dairy and meat production systems also directly relatedare 
to the increased (lain supply. 

GRAZING ANIMALS 

Considering all buffalo, cattle, camels, donkeys, horses, goats
 
and sheep, there are almost five-and-one-half million animal units (one 
cow equals one unit) of grazing animals in Egypt. This concentration of 
.pproximately one animal unit per feddan (Hopkins, 1980) approximates 
that of many countries. More than twVo-thirds of this population is made 
up of cattle and buffalo; about 10 percent tiar sheep and gaLs ; an equal 
percent are dunhr eys acid hors es. As wil he pointed out, this population 
was more or 1ess i n balance with Eqyptier feed production through the 
60's and early 70',;. Native cattle were used pririmari ly for vwork with 
secorndary emphjas i s mi1k neat. con trast, tLieon rid This with situation 

in flldia whtee ox<en, not cows, have ben used for work wit.h tile result 
that EJypt i,1ui farriers have saved (ua1 ti ties oif ietl compe red to I ndi a. 
Ill addi Lion, the vlue of 1i Ik has led L the slaughter of male calves 
for veal. This decreases reat suplfly but saves feed. Sheep and goats 
have their own ecological niche and provide wook, meat and milk. They 

exist largely as scavengers. 
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Into this balanced system have come recent important changes,
 

imported feed grains sold at highly subsidized prices have encouraged
 

not
milk production through the dry summer season; previously this was 

feasible. Likewise, these imported feed grains have enabled the raising 

of male calves for fattening and the production of more mature beef 

relative to veal production. Given the relatively free market for meat
 

and milk and the availability of low-priced concentrates, farmers have
 

profited from increasing the area of land under berseem and perhaps from 

increasing the fertilization of berseem. 

Another powerful force relative to changes in livestock population 

is the low cost of tractor fuel, fuel for pumps and other machinery that 

reduces the dependency on animal power. 

According to the human nutritional goals cited by the Chase Infor

mation Corporation (1982), over one-third of the meat and dairy products
 

consumed in Egypt were imported. If production goals are to be achieved 

by the year 2000, the country must increase production of meat by 250 

percent, milk by 160 percent, and eggs by 300 percent.
 

Consumption of red meat actually increased by 50 percent between 

1972 and 1980. Dairy product consumption increased 85 percent. Almost 

40 percent of Egyptian milk requirements were imported in 1980, largely 

in the form of powdered milk or processed dairy products. 

In 1974, consumption of poultry meat was about 95,000 metric tons 

(MT); by 1981 it had expanded to 260,000 MT; by 2000 it is likely to 

reach 700,000 MT. In 1981 155,000 MT of poultry meat were produced 

locally (less than 60 percent of the requirement). By the year 2000, 

the government hopes that the local industry will produce at least 

660,000 MT, over four times the 1981 production level. 

Egypt was virtually self-sufficient in the production of eggs in 

1981, but by the end of the century consumption is expected to have 
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increased from 2.4 billion eggs (1981) 
 to 8.4 billion eggs. About half
 
this total is expected to be produced from commercial companies with the
 
other balance coming from small village flocks.
 

According to Chase (1982), 
the Ministry of Agriculture's strategic
 
plan for the animal sector is to increase red meat production by 90 per
cent by the year 2000 and milk production by 159 percent by improving
 
the productivity of existing small herds. 
 The plan entails the develop
ment of government programs aimed at treating sterility and parasites and
 
at the genetic upgrading of herds through artificial insemination using 
imported semen. The government also hopes to encourage private feed lot 
operations. Rather than slaughtering male buffalo and cattle at about 70 
kilos for veal, the government goal is to encourage feed-lot operations 
so chat buffalo raised about kilos toare to 500 prior slaughter. This
 
should result in i ncrtses of nearly 75,000 
 .IT per year. Other projects 
are also to be encouraged and assisted through private cooperatives, 
organized around approximately 400 larger livestock and dairy farmers 
and which will operate under the auspices of the General Cooperative for 
Developing Animal Wealth and Products. 

Close to four billion dollars were spent by Egyptians for four
 
million metric tons of animal products in 1981--over 35 percent of which 
was imported. Caloric and protein intake by the average Egyptian is above 
the minimum requirement. However, animal protein represents a small per
centage of the Egyptian diet, probably about 15-25 percent of the total 
protein consumed. As pr cajta income increases, animal protein will be 
increasingly in demand. 

California scientists (Bywater et al., 1981) in conjunction with 
Egyptian scientists reported on the development of animal production in 
Egypt. It complements the paper by the Chase group (1982). Although 
the objectives of the various teams differed slightly, all placed great 
stress on th2 difficulties engendered by the fact that 90 percent of the 
annual herd is dispersed amoncq small holders (two to five animalg: thic 
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makes the extension of nutritional, management, breeding, and heal th 

management infomation to producers extremely diftfica lt. Never-heless, 

they did consider that opportunities fur improvement based upj"" current 

knowledge clearly exist. The EgypLian animarl production comm,,rittee has 

suggested aq an appropriate and attainable goal the provision of 18 grams 

of animal protein per day to a population of 70 milli.)n people in the 

year 200U (Table 3). Estimated in Table 4 ore the numbers uF drimals 

nee ded to produce L is muchi mea t. Animal products are r'ecognir;.5 K to be 

both highly dvsi rud and nutriLious. Their h ih protein/calorie ratio 

ainid dmino aCid cLMlewent are importaLt to a balanced nutritional diet. 

RUMINANTS, CROP RESIDUES AND FORAGES 

Ruminant animals are valued for being able to convert agricultural
 

products not edible by man into edible products, thus adding to the total 

food supply. Bywater et al. (1980) reported comparisons between different 

species for California animal agriculture, and these data are given in 

Table 5. Because dairy cattle consumie large amounts of roughage and can 

use certuin prouvin sub- LitusL not usefl to humdNs, such as urea, there 

is relatively s'all overlap or conpetition for food. For the small amount 

of overlap that does exist, dairy cattle give an exceptionally high rate 

of retur'.. In contrast, for poultry a high percentage of the diet consists 

of foods which cnuld be used directly by humans. As a result, poultry 

shows the 1owest, rate of return of coumpe Li tive energy arid protein of all 

the domestic species used for meat or milk production. 

These interrelationships are shown quantitatively in Figures 1 and 

2 from the Bywater et al. report. The energy and protein output relative 

to input of nutrients which ,.culd be consumed directly by humans are 

indicated. Rations which include very low quantities of human edible 

energy produce very high levels of beef energy for human consumption as 

indicated to the left of the curves. These conditions entail the raising 

of beef cattle primarily on pLsture and farm roughages with very small 

amount of concentrates. To the far right (Figure 1) it is illustrated 



TABLE 3. 	CURRENT AND PROJECTED INTAKE OF ANIMAL PRODUCTS-
y (Bywater
 

et al., 1981).
 

Current 2000
 

PRODUCT INTAKE/PERSON TOTAL INTAKE/PERSON TOTAL
 

kg/year MT 1000 kg/year MT 1000
 

Meat / 8.0 328.0-" 7.8 550.0
 

Poultry 2.7 1lI0.0O / 6.9 485.0
 

Fish 3.2 131.0 3.7 260.0
 

Milk 48.0 1,970.0 64.0 4,500.0
 

Eggs 1.5 61.5 3.8 270.0
 

10 g animal 18 g animal
 
protein/day protein/day
 

-/Derived, in part, from report of an Egyptian Animal Production
 
Corni ttee. 

-- Percentayes of meat from cattle, buffalo, sheep, goats, camels, 
swine are 	38.5, 42.5, 11,7, 5.5, 1.5, and 0.3, respectively.
 

- Values do not include imports of 125,000 MT red meat and 25,000 
MT poultry meat.
 



TABLE 4. CURRENT AND PROJECTED PRODUCTION OF MEAT (Bywater et al., 1981). 

S EMCURRENT NEAT PRODUCTION PROJECTED HEAT PRODUCTION 
1000 tMT kg/animal yr. 1000 MT kg/animal yr._ 

6
 
Cattle 2.1 x 10 125 59.5 212 100.8
 

Buffalo 2.1 x 106 138 65.7 234 111.3
 

Sheep 2.6 x 106 38 14.6 64 24.8
 

Goats 1.4 x 106 18 12.8 30 21.8
 

Camels 9.3 x 104 5 53.8 8 88.7
 

--Total meat production total animal population.
 



TABLE 5. INPUTS AND RETURNS FROM CALIFORNIA ANIMAL PRODUCTION 
(Bywater et al., 1981). 

Percentaqe Return of Human Edible Input 

Energy Protein 

Mi 1k 

Beef 

Swine 

Poul try 

101 

57 

58 

31 

i81 

109 

86 

75 
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FIGURE 1. ENERGY OUTPUT AND EFFICIENCY OF BEEF PRODUCTION.
 

Source: Bywater et al., 1981.
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that relatively large amounts of edible energy from the human standpoint
 

The final stages of

produce relatively low amounts of energy from beef. 


relationship. A similar
finishing cattle with grain would have this 


pattern follows for competitive protein intake between humans and cattle.
 

This quantification of net gain in food production obtainable 
for humans
 

through livestock is highly applicable to the Egyptian situation.
 

It can be expected that should the time arise when food grain imports
 

are greatly limited, commercial poultry production would be the first to 

meat
suffer, perhaps to the point of extinction. In this event, milk and 

only local animalproduction from ljrge ruminants would provide about the 

Cattle and buffalo would persist because of the highproducts availahle. 
food supply through
efficiency of the ruiminant in increasing total 


otherconsumption of berseem, crop residues, improved summer forages and 

available grazing. 

Rees et al. (1977) estimated availability of the following crop
 

wheat straw, 1,700 MT; barley straw, 90 MT; rice straw,
residues: 


2,400 MT; maize stover, 5,000 MT; maize cobs, 500 MT; sorghum stover,
 

1,700 MT; sugarcane tops, 2,000 MT; and cottonseed stalks, 2,500 MT.
 

crops is I:I; corn stover to
The ratio of residue to grain for cereal 

and cotton stalks to line, 5:1. Also,
grain, 2:1; tops to cane, 1:4; 


I of alkali-treated
there is a possibility of using at least 200,000 


two-thirds that
bagasse. This would have energy value of not less than 


be substituted for bagasse in sugar
of maize. Other fuel would need to 

manufacturing, but this is considered to be highly economic.
 

INTERDEPENDENCE OF CEREAL, BERSEEM AND LIVESTOCK PRODUCTION
 

Since buffalo and cattle are the predominant livestock of Egypt,
 

and tonnage of cereals produced
trends in their numbers with crop areas 


6). In 1980 buffalo and cattle numbers were
 were examined (Table 

in 1950, whereas crop area has increased only 21% in
twice as large as 


thirty years. The production of buffalo and cattle per feddan of total 



TABLE 6. 	EGYPTIAN POPULATION TRENDS IN CATTLE AND BUFFALO NUMERS RELATIVE TO AREA OF LAND
 
CULTIVATED, AREAS IN BERSEEM, TONNAGE OF CEREALS PRODUCED.
 

Year 	 1000 Animals 
 Total 
 Total
 
(Nearest) Cattle + Buffalo = Sum Year Crop Area Berseem Cereal Grains
 

(000 feddans) (000 feddans) (000 feddans) 
MT
 
1950(52) 1356 1212 2568 1950-54 
 9412 2148 1694 3673
 
1960 1588 1524 3112 
 1960-64 10389 2362 
 1926 4994
 
1970 2115 2009 
 4124 1970-74 10855 2444 
 1911 6618
 
1980(78) 2587 2542 
 5129 1979-80 11422 2801 
 1979 7373
 

Adapted from El Togby, 1976; Buchanan et al., 1982.
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crops has increased dramatically and steadily during these thirty years
 

was
to the point that density per feddan is 1.7 times what it in 1950.
 

The concentration of buffalo and cattle per feddan of berseem has
 

This probably indicates that
increased by a value of 1.55 (Table 7). 


no precise data
pioduction of berseem per feddan has increased although 


on this are available.
 

Production of buffalo and cattle relative to feddans of cereal
 

straw (A/D) has increased even more markedly with a ratio of 1.7 times
 

per feddan A expected tothat of 1950. Since weight of cereal straw 

increase on aboutaone-to-one basis with increased tonnage of grain, we 

would expect straw and crop residuc tonnage to double as has cereal grain 

The ratio of buffalo and cattle numbers to total cereal grainstonnage. 


is the same as in 1950, which would be expected if buffalo and cattle
 

numbers keep in balance with cereal straw produced.
 

The Egyptian farmer has not customarily burned crop residues, not
 

rice straw, as is routinely done in the Philippines. Farmers are
 even 
al., 1978). With twoaccustomed to feuding some rice straw (el Oksh et 

to three crops per year, straw ploughed into the soil would lower the 

production of the succeeding crop. Thus, getting some fodder value from 

more livestock can be maintained when
straw is advantageous; likewise, 


straw increases. 

Donovan (1977) reported that in 1970 crop residues and by-products
 

provided only 24 percent of the energy and 13 percent of the protein 

feed resources available to livestock. Beyond this he said that most 

livestock feeds in Egypt are grown in competition with crops which could 

be used directly for human consumption. If 1.6 million feddans planted 

to full season berseem were planted to winter wheat yielding 1.4 tons per 

feddan, and refirned into wheat flour, 5.9 billion meqacalories and 

197,000 tonS o Lrude protei n would be providud. Further, 1.2 million 

other cropsfeddans currently in short season berseem could be sown to 


such as vegetables or pulses which could be consumed and which would not
 



TABLE 7. INCREASE RELATIVE TO 1950: 
 IN CATTLE AND BUFFALO (A); TOTAL CROP AREA (B); A/B;

A/B BASE 1950; AREA OF BERSEEM (C); A/C; A/C BASE 1950; 
TOTAL AREA IN CEREAL GRAINS (D);A/D; A/D BASE 1950; TOTAL CEREAL GRAINS PRODUCED iN IETRIC TONS (E); A/E; A/E BASE 1950. 

DATA 
 Base '50
NEAREST A YERABA/C
B A/B C A/C DD /D A/D Base '50Base '50 AD Base '50 / ae 5A/E
YEA/E
 

1950 1.00 1.00 0.27 1.00 1.00 1.18 1.00 1.00 1.52 1.00 1.00 0.70 1.00 
1960 1.21 1.10 0.30 1.11 1.08 1.32 1.12 1.14 1.62 1.06 1.36 0.62 0.89 

1970 1.61 1.15 0.38 1.41 1.12 1.69 1.43 1.13 2.16 1.42 1.80 0.62 0.89 

1980 2.00 1.21 0.46 1.70 1.28 1.83 1.55 1.17 2.59 1.70 2.01 0.70 1.00 

From El Togby, Buchanan et al., 1982.
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The meat and milk, excluding
directly upset subsequent crop rotations. 


poultry, produced in 1967 provided about 1.9 billion 
megacalories and
 

tons of crude protein.
105,000 


crop residues
The deeply established Egyptian practice of returning 

to the soil through animal manures undoubtedly affects livestock numbers, 

density and berseem production. 

WORK ANIMALS 

that little more than two-thirds of animal power
Estimates shows 

and only about 30 percent is 
available is used for irrigation pumping 

future course for the livestock 
used for other purposes. The medium-term 

subsector is likely to be characterized by stabilization in animal 

beoverall reduction in that machines will 
numbers; this would mean an 


as farmers become satisfied that machines are 
-placing draft animals 

have, in some parts of the world, induced 
reliably available. Tractors 


operation of their farms, displacing tenants.
 
owners to resume direct 

throuyh improved and more timely opera-
Mechanization may increase yields 


expand off-farm employment opportunities and may intensify

tions, may 


as livestock enterprises, particularly

some on-farm operations, such 

draft, the same area
machines were substituted for animal
dairying. If 

perhaps twice as
 

of berseem could produce more food of animal origin, 


much as at present.
 

According to FAO/World Bank (1976) about two million cattle and
 

buffalo were used for turning sakias (water wheels 
for water lifting).
 

total animal hours
This duty alone requires about 72 percent of the 


that even at the present level

farm work. is estimatedspent on It 


from farm work would increase their

of nutrition, release of animals 

milk yield by 33 percent and meat production by 65 percent. These data 

not appear to be substantiated 
on meat and milk production, however, do 


found Rat buffalo used for water

by other evidence. Winrock (1980) 


14 percent
milk; whereas those not used gave
pumninq qave 770 kg of 
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more or 900 kg. For cattle, those used at the sakia gave 490 kg whereas
 

those not worked gave less--450 kg.
 

A comparison of Berger's (1977) estimate on lifting water with
 

animal power and this w;riter's personal estimate based on interviews,
 

particularly relative to milk loss and calf loss, is presented in Table 8. 

Cost per feddan was approximately 4 times as great in the Berger report 

on animal power as that computed by Stonaker (1978). More precise 

research is needed in general; while these results may have applied in
 

1978, the increase in mechanical water pumping as of this time has been 

considerable. This is due in part to the availability of small-capacity
 

pumps and to low-cost fuel. In 1978 it was estimated that in the trend 

toward mechanization, operation of sakias would be the last farming 

operation in which animal Dower would be replaced by motorized equipment.
 

There appears to have been little research done in Egypt on the 

developmenmmt of more efficient animal-drawn farm equipment. In some 

countries, such as India and Brazil, very large increases in efficiency 

of output have been made possible through the improvement of animal

powe red machi nery. 

The use of mechanization on 17 Zagazig farms (El Oksh and Stonaker, 

1978) showed considerable parallelism to other veports. Eighty-two 

percent did all of their plowing with tractors, 18 percent had mechanical 

pumps for water raising, 29 percent used tractors or trucks for transport, 

and all of them used a mechanical thresher. Estimations of milk reduc

tion resulting from six hours of work was from 10 to 100 percent. Most 

were of the opinion that it took two to three days rest before milk 

production was restored. Most farmers worked their cows and buffalo cows, 

and when asked what their livestock plans were for the future, very few 

were goi ng to decrease, whi 1e most were goi n(J to ma intai n or increase 

their livestuck mihbe r,. Iln !\ijus t most ca LIe adnd buffalo were con

sidered to be in good condition with most calving taking place between 

NuveiI)rO ad(i Janntlry duririg Lihe herseei period. 
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TABLE 8. VARIOUS METHODS OF CALCULATING SAKIA COSTS USING COWS FOR POWER.
 

Assuming 3 cows to irri g, te 15 feddans: 
Stonaker Beruer 

Cow Rental Cost Calculation 
LE LE LE Cow Power
 

a) 	Cow rented for 
50 pt/2 hr shift 
25 pt/hr 
.E1.5/day
 
495 cows days vs 742.!

d) (360 cow days) (540.C
 
Milk loss 
3 cows -- 18.00 18.00 297.00 
Calf loss -- 0 0 00.00 

b) Depreciation 
On cows 

-- 0 0 39.50 

b) Depreciation 
on water wheel 4 

.... 
44.90 

4 
44.90 44.90 

Death loss 
on cows 5% 

- 52.50 52.50 -

b) Maintenance 
of wheel 

10.00 10.00 10.00 10.00 

Extra feed 
supplements 
495 days work 

-- 45.51 59.40 b247.50 

d) 360 days work 

Annual Costs 
for 15 f7ddans 

797.40 

(33.12) 

170.94 

(43.20) 

184.80 738.90 

d) 

Cost for each 

(594.90) (158.52) (168.60) 

teaJan 53.16 11.40 12.32 49.26 

d) (40.02) (10.57) (11.24) 

Explanations:
 

a) 	Zagazig area 8/78 some situations reported by Dr. Hassan El Oksh in 
survey of cows rented for sakia work at LE 50/2 hr shifts (it is assumed 
this included driver).
 

b) Berger calculations, 495 cow diys for 15 feddans.
 
c) Stonaker cdlculticjns, 4 kg concentrate/day 0 .023 LE/kg (government
 

price) vs .03 L[/k (open mairket) for 495 working days/IS feddans. 
P.intenance costs not 1io luded would be charged to calf milk and 
manure values. 

d) Usinq 24 anirlal days/feddan/yr. 

Special note: There is a large discrepancy between Berger data used
 
here on wor'ing days for water lifting - 33 cow days. Data furnished 
by Wade Jones indicate only 24 animal days for feddan/yr. 
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The effect of 4ork on cattle and buffalo also depends upon the
 

distribution of this work relative to freshening and relative to the 

availability of berseem. As isnoted in Figure 3, the heaviest work
 

period falls at the end of the berseem period and also at the end of
 

the lactation period. Thus, since lactating animals were at the end
 

of the lactation period little total milk loss was experienced. 

REPRODUCTION, DEATH LOSS AND EXTRACTION RATE
 

As will be seen later in the discussion on health, low fertility 

rates and high death losses of calves, particularly buffalo are commonly 

reported. Winrock (1980) estimates are shown in Table 9. 

Indirectly these may be inferred from the extraction rate, which 

is the number slaughtered relative to the number of animals in the pop

ulation. Ranges in extraction rates for cattle through the world vary 

from 10 to 11 percent in tropical savannas of South American and Africa 

to 25 percent in Australia versus rates of 40 percent in the U.S.A. 

At 10 percent, the weaning rate is 40-50 percent, and the national he J 

canrot increase itself. At weaning rates approaching 80 percent. an 

ex>traction or annual slau'jhter rate of about 40 percent is possible. 

WiLh Lyptian cattle at 29 percent and buffalo at 31 percent performance 

i" far above the savannas but much below the U.S. (Table 10). 
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FIGURE 3. 	IDEALIZED VERSION OF LACTATION CURVE AND WORK LOAD OF NATIVE
 
CATTLE IN EG'JPT AS IT ,MAY AFFECT MILK PRODUCTION.
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TABLE 9. REPRODUCTIVE PERFORMANCE AND MORTALITY RATES IN TWO VILLAGES
 
(Winrock, 1980). 

Musha (Upper Egypt) ZGEK (Lower Egypt) 

Buffalo Native Cattle Buffalo Native Cattle 

Age in months 36-47 36-47 48-59 49-57 
first calving 

Calving intervals 15 13 19 17 
in months 

Birthrate % 70-80 70-80 40-50 50-60 

Cal Vmortality % 

0 - I month 15 10 15 10 
0 - 2 months 18 12 18 12 
0 - 6 months 21 15 21 15 
0 -12 months 25 18 25 18 

12 -24 months 4 4 4 4 



TABLE 10. 


LIVESTOCK 


Cattle 


Buffalo 


Sheep 


Goats 


Source: 


1/CAPMAS, 

EXTRACTION RATE AS RELATED TO NUMBERS SLAUGHTERED.
 

1978-/ TOTAL HEAD EXTRACTION HEAD SLAUGHTERED 
POPULATION SLAUGHTERED RATE (%) IN OFFICIAL ABATTOIRS 

2,587,000 750,000 29 530,000 

2,542,000 875,000 34 451,000 

2,554,000 1,490,000 58 432,000 

1,440,000 1,000,000 69 24,000 

"Egypt: Livestock and By-Product Report," U.S. Embassy, Cairo, 

Ref. No. 71-12412/79 (Fitch and Soliman, 1981). 

HEAD SLAUGHTERED
 
BY LOCAL BUTCHERS
 

220,000
 

424,000
 

1,058,000
 

976,000
 

October 1980. 
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II. ANIMAL PRODUCTION POTENTIALS
 

Experimental results indicate that in practically all species of 

f rm animals a doubling of production or a doubling of efficiency is 

currently attairnaLle. However, maximum yields of production are not 

the most economically sound levels of production and thus serve only 

to indicate what can be done if biological constraints are removed. 

POULTRY POTENTIALS 

Within Egypt at the present time the production efficiency of small 

farms is enormously different from that of modern commercial operations 

with the gap in efficiency rapidly widening. 

The annual rate of increase in broiler production under confinement 

recently has been at the rate of 11 percent per year. This is important 

as the plan is to shift the availability of high quality animal protein 

from four kg per year per caita to 12 kg. 

By 1980 poultry meat production had doubled from the 1960-64 level. 

Not only are th r'viable increases in production noteworthy, but 

poultry producti on in Egypt is interesting because three fairly distinct 

systems of producLion co-exist--traditional village, comlercial , and 

government. The commercial system largely parallels that followed by 

the goverrment poul try organization. They will be compared with the 

village production system. About half the poultry meat and 10 percent 

of the table eggs are produced by the General Poultry Company of the 

Egyptian government and by private sector companies. The pri vate sector, 

which produces about the same amount of poultry meat as the General 

Puultry Company, is considered to be performing with a higher level of 

efficiency (Sayed, 1982). It appears that the advanced technology 

avail ub Ie in urupt; aid the irri. Led Sto tats ir poul try produc ti on is in 

practice in Egypt on a broad basis. Feed coiversion rates and egg pro.. 

duction in commercial flocks are said to )eapproxi mately equal to those 



26
 

in western countries. With advantages of subsidized feed grains and a
 

on eggs poultry meat, the management
relatively open pricing policy and 

neat 
in EGYPCO (1982) estimates that the expandinig production of broiler 


years, depending largely oil tile government's
will continue for 	 several 

to imported feed grains. The almost unanimous opinion
policies relative 

among producers is that broiler production is still profitable and
 

farms.
poultry production is necessary to produce profit on 


managed

For normal broiler 	production not fewer than 5000 birds are 


at a given time; for layers the number found on a given farm may be 

10 and 100 thousand. The hatcheries, mostly new, have very

between 


as well as farmers
 
modern imported equipment and technology. Non-farmers 


The highly specialized
have entered the commercial poultry business. 


these operation is 	in Egyptian hands,
training necessary for managing 


companies have provided extensive hands-on
although European and U.S. 


for the various skilled jobs and management
trai ni ig in preparing worktrs 

(e be successful . Parent stock to be used in 
necessary if ope1ra Liors to 


reedi ri h h'i d hroiler chicks are inmia,'ted primarily from England
 

inputs for poul try production

(EGYPTCO interview) . Many other criti cal 


lndnutri tional ingredients.
also are imporLed, incIUding vaccines 	
Most
 

Competi tion with
feed grains are imported through the Ministry of Supply. 

in the private sector appears healthy, with several companies and
 

producers of all sizes competing actively. 

Some Egyptian poultry producers aspire to become the broiler meat
 

They have the advantages
and egg provisioners for their Arab neighbors. 


of climate, location, high technology and training that could make this
 

possible. An irportant key to the situation is the ability to maintain
 

to world poultry technology and inputs.
open comIturMIi caLiO arald -cccss 


in the poultry industry may be even more

The slpinoff effec ts of success 


the direct effect of production.
meaningfUl to Elyptian acjriculture than 


of scale of operation, high technology
The elpparent adv,(intages in t:erms 


and keen competition fromt other western countries make it important to 

Egyptians to demonstrate their capabilities and exploit their special 
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resources in a fiercely competitive world market. It should be noted,
 

however, that Saudi Arabia and other countries also have ambitions in
 

this direction. Lebanon has long experience in the high-technology

commerci al-poultry-production bus iness. 

The EGYPCO Poultry Company (1982) is a privately financed corpora

tion with approximately 8,000 stockholders; it reported a 20 percent
 

return on investment during 1981. The preparation of feed concentrates
 

primarily for broiler production is from grains imported through the 

Ministry of Agriculture. Soybean products are imported directly
 

Lhruuqh Central in United States. Farmers buying broileryA7. the 

chicks and markting through EGYPCO require about 45 days to produce
 

a three-kilogram bird. Concentrate for poultry costs approximately
 

LE 150 to LE 200 per ton, in contrast to LE 37 for cattle feed. These
 

are subsidized prices. Maize on the open market sells for LE 150 per 

ton whereas the government price is LE 60 per ton. While it is expected
 

that poultry meat production will continue to expand, it is difficult
 

to predict the future pattern other than to say that assuming feed grains
 

are available in large amounts, it will increase. The Egyptians have
 

amply demonstrated their ability to rapidly adapt the most advanced tech
nology to succcssful meat production, indicating their talents for inno

vation, managem'nt, and production. In the case of the commercial poultry
 

sector there appears to have been very little dependence on government
 

assistance.
 

The MOA through the Institute for Animal Production Research is 

breeding birds especially adapted to village conditions. These have 

the capability of doubling production over native hens. Concerted 

government efforts and village veterinary services are needed to support 
the village poultry industry. Overall, the potential for increased 

production in village flocks is enormous.
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THE FISHING INDUSTRY
 

Current estimates of fish production in Egypt range between 120,000 

MT/yr and 200,000 NT/yr, broken down as follows: Mediterranean, 15,000 

MT/ Red Sea 18,000 MT; Northern Lakes, 73,000 MT, with the remainder 

coming from Lake Nasser. Official prices for tilapia is LE 1.0/kg and 

for mullet LE 2.0/kg, whereas on the open market their values are LE 2.2 

and LE 6.0/kg, respectively. If current projects are successfully com

pleted, fish production could be increased many times over present levels. 

Potentially some of the largest fish farm projects in the world are 

being financed largely through USAID and the World Bank. 

The High Dam has had a large effect on the biology of the Nile River, 

decreasing the catch below the dam. Yet the 350 x 10 km Lake Nasser, for 

a number of reasons, has yielded a snaller catcnh of fish than had been 

anticipated. It is estimated at 30,000 tons of fish/yr, but with improve

ments in equipment and methodology this is predicted to increase to 

100,000 tons/yr. A contract has been made with the Egyptian Fishing 

Company to improve fish management in I.ake Nasser with the assistance of 

the Japanese government.0 The procedure will be to fence off estuaries 

of the river and put them under intensive fish management procedures. 

The Lake Nasser Yield can he improved also through better technology for 

deep fishing. Currently, most: fishing is done along the shoreline. In 

Lake Nasser the fishing is under the High Dam Authority, not under the 

Ministry of Agriculture. The fish from Lake Nasser are processed at the
 

lake into frozen fish fillets, with waste products going into livestock
 

feed and fertilizers.
 

For the past three years aquaculture projects have been administered 

by the Ministry of Agriculture. Five thousand feddans of fishponds are
 

being built at Abassa for production under both public and private sectors.
 

1In terview with 

-/Interview with
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Ten feddans of land will be sold to college graduates and other qualified
 
persons for the establishment of fish ponds. The Maryout Fish Pond 
near Alexandria is establishing another 3,000-feddan fish pond project.
 
In this case five-and-a-half feddans will be sold to graduates for
 
the establishment of fish ponds. The projects underw ay are the El-Riswia 
fish farm near Port Said consistinq of 1,O00 fedda is, 600 of which have 
been in [)roduction since 1981. 
 This is managed by the public sector.
 
The Behair Governorate has 2,000 feddans under cons truct-ion fO the Birsik 
Fish Farm. Private fish farmers may get technical assisLance, but they 
must be licensed by the Ministry of Agriculture. Species being used are 
primarily carp and mullet with some experimentation with tilapia. There
 
is not a good estimate at this time as to the anticipated production of 
these new fish farms, but under well-managed conditions, yields of 300 kg
fish/yr/feddan are anticipated. In Italy and Spain, by contrast, between 
30 and 100 tons of fish have been produced/yr/feddan. It is anticipated
 
that yields of one to two tons/yr/feddan could be expected in the 
near
 
future on these fish farms. This potential is several times the present
 

production
 

RUMINANT ANIMALS POTENTIALS
 

An exciting research project in its early stages is the MOA-UNDP
 
project at Nubaria on the hydrolyzation of straw through the 
use of
 
ammonia gas. As indicated earlier, between four and eigrigt million tons 
of crop residue are produced annually in Egypt. In addition, wastes
 
are accumulated at cot ton gins in the form of cotton seed hulls and 
at rice-cleaning plants in the form of rice hulls. This refuse has
 
considerable energy value, although in untreated form it is of little 
use to livestock.
 

Miong the more interesting possibilities researched at Nubaria by
 
the UNDP team and their Egyptian counterparts is a project on fumigating 
stacks of crop residues with ammonia under plastic cover. 
 These are
 
adaptations of research by Klopfenstein af the University of Nebraska. 
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Feeding aiinioniated rice straw to buffalo resulted in 10 percent greater
 

intake and daily qain increases of .4 kg, in comparison with no gain 

from the non-treated straw. The current economics of ammoniating straw 

are negative due to the pricing of imported fe,- grains--maize is at LE 

60/MT, in comparison with about LE 170/MT on an international market 

basis at Alexandria. Thus high prices of berseem arid straw largely 

depend upon anticipation oF cheap prices of maize. Some straw must be 

used in the ration to provide roughage. Because of the large amount of 

grain available at low cost, straw has its principal value as necessary 

roughage to maintain ruminant activity. For example, wheat straw has a 

value of LE l00/fIT; increasing the digestibility of straw with ammonia 

treatment gives a negative financial effect. Large users of baled straw 

can anticipate that the treatient would cost LE 10/MT of straw processed. 

This is with a 3 percent by weight application of ammonia. In contrast, 

the small user, because of the increased cost of plastic and distribution 

costs on the ammonia, has a total cost of LE 17.5/MT in contrast with 

the LE IO/MT for large producers. 

In the absence of large imports of maize at subsidized prices, it 

seems reasonable that Egypt could have millions of tons of improved 

roughage for its ruii1inant livestock available at relatively favorable 

prices. Although the process can be applied on small farms, it appear 

that the current use of the system would be economically sound only where 

large producers are replacing berseem with treated straw. 

Dr. Michael Creek has pointed out that through ammoniazation, 

straw fiay be satisfactorily hydrolyzed to form higher grade roughages on 

which ruminants can gain rather than just maintain or lose weight. He 

summarizes the effect as one kg of ammonia NH3 used to treat straw can 

produce one kg of liveweight, substituting for six kg of unified feed 

concentrate. 

Squires (1982) has indicated that production of livestock other than 

poultry was in balance with Egyptian feed supplies from about 1960
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through the 1970's. In recent years, however, production has expanded
 

as feed supply has increased. Some pressures for change have been in

creased mechanization to relieve or replace draft animals and imports 

of maize (currently over a million tons annually) with subsuquent conces

sionary sale to livestock producers. Increased live cattle imports from
 

Ireland by the Meat and Milk Supply Board may aggravate the feed deficit
 

when imported as feeder cattle for finishing in Egypt.
 

As in poultry and dairying, there exist wide differences in the
 

efficiency of feed conversion. For example, on the meat and milk company 

farm in Nubaria, by feeding a complete balanced ration, the conversion 

rate is 8 to 10 kg of grain to one kg of gain. In villages, as many as 

16 kg of feed will yield only one kg of gain. In creating balanced 

feediny rations, use of molasses and treatment of local roughages such 

as wheat and rice straw with amnonia have been increased. These have 

the advantage of being locally produced. There seems to be, in line with 

the current policy in developing greater food security in Egypt, a
 

logical reason for decreasing exports of molasses and -including more of 

it in the locally produced liv. stock rations. Dr. Hattout -/ estimates 

that these new techniques in E(ypt could lead to using the locally 

produced molasses supply completely within five years.
 

In suminary, this illustrated how a tremendous increase in quality 

and usefulness of available food supplies for ruminant livestock may
 

come through the modification and improvement of an old technology. 

Its impact on Egypt's program for food security seems most promising. 

POTENTIALS IN BUFFALO BREEDING
 

It appears likely that low cost engine fuel and increased use of
 

motors and engines in agriculture will diminish the demand for animal 

power. Should this trend continue, there will almost certainly be an 

opportunity to change the cattle and buffalo population genetically 

1' 
-L'Animal Production Research Institute, Cairo. 
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from poor milking animals that do well at work, to animals that are more
 

efficient as milk and meat producers. Greater increases in buffalo
 

numbers relative to native cattle indicate some current movement in this 

direction, the buffalo being the more desirable milk animal. Projects 

are being planned to improve the buffalo following the strategy that 

led to successful dairy cattle breewding. This involves artificial insemi

nation and progeny testinq so that better dairy buffalo bulls can be used 

on farms. International cooperation projects with Pakistan-provided 

frozen semer, and some cross-hred milkin g strains of buffaloes are now 

uldeol'ay Jt Siikha. The res;ul ts wi II be off reait importance. However, 

selection as a source of- geneLic i'Oiprovemnt is slow anid information on 

buffalo does not approach a level coinpalroble to that which has enabled 

"lie remarkable improvement in the Iol ein-Friesi an breed of cattle in 

the United States during the last thirty years. It does appear that the 

trend toward mort milking buffalo and fewer work cattle may continue 

through the next two dec.des. This provides a certain amiount of security 

relative to farm power as the water buffalo also is a satisfactory work 

animal , although less adapted to farm work than native cattle. Assuming 

that research in dairy cattle breeding can be applied to buffalo breeding, 

genetic increases of 1 to 2 percent/yr could possibly be attained. 

Since buffalo can not cross with cattle, it is difficult to quickly 

expajd the population. A potential for doing this is through ova trans

plantation with the bovine cow as the host mother. This research has 

been initiated at the University of Florida and will be of interest to 

Egypt, as well. 

POTENTIALS IN DAIRY CATTLE BREEDING 

New research (ostageer, 1981) has expanded greatly the understanding 

of cross-breedi ig native wi th European breeds, including tie Friesian. 

Such crossbI)reds h ve Leenii found in spec i a Ii zed dairy herds in Egypt for 

at least fifty years. Early results reported by a number of workers 

indicate subs tanti al increases in milk production per lactation from 
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crossbreds derived from high-grade cattle of European origin, primarily 
Friesian. Despite the sustained advocacy of these crossbreds by some 
geneticists, there has appeared very little progress in regard to incor
porating milk and meat types of European origin into the native national 
herd. It is assumed that this is due primarily to the perceived lack of 
suitability on the part of corssbreds for work. There is currently little
 

reason to think the fellaheen will change to Friesian, unless economic
 

conditions indicate that production will be profitable and that i.he need 

for work cattle will be diminished. Work by fostageer does not consider 

the capability of the crossbred or grade Friesian as a work animal. 
However, his recent work has greatly enlarged understanding of the total 

performance of the characteristics of the native-Friesian first-cross and 
other European multiple purpose breeds. Reproductive capacity and 
calving intervals have been reported in addition to milk production per 

lactation.
 

The most important aspect of production, according to Mostageer,
 
is the superiority of the crossbred relative to native cattle and high
 

grade Friesian in reproductive performance. Crossbreds approximately 
equal high grade Friesian in production of milk per lactation. Native 

cattle calve about a year later than the crossbred or the Friesian. 
Life-time data for the different breeding groups are not yet available. 
Through the second lactation crossbreds exceed both Baladi and high 
grade Friesian. There may be little need to incorporate more than 
50 percent exotic genes into native cattle. These results to date parallel 
those found in other tropical areas of the world where 50 percent Holstein 

or Friesian wi th native cattle have given optimum results for dairy 
production. If i fetime production of these cattle in Egypt continues 
to parallel results elsewhere, one would expect that milk production over 
the lifetime of the cros; sbred cattle may at least double that of native 
cows as a consequence of the multiplicative effects of earlier age at 
first calving, hicjher levels of niilk productiol, and shorter calvi.,g 
intervals. Thus, whatever size national herd may ultimately by justified 
relative to feed resources, it can be expected that a given amount of 
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fewer cattle than would be expected ifmilk may be produced with much 

McDowell (1972) has indicated
only native cattle were to be used. 


as
that this may cut the feed requirement by as much two-thirds in the
 

a given quantity of milk. Other interesting aspects of
production of 

crosses of the U.S. have
the ostageer report indicate that the Holstein 

exceeded in production and weight per aqle the Friesian crosses coming 

The various cross
from Europe, particularly form the Dutch Friesians. 


breds from European breeds, the Braunvieh or Brown Swiss crosses have 

to the Friesian crosses.been somewhat superior 

important opportunity relative to the availability of theseAnother 

cattle would be to utilize them in work experiments so that
 
experimental 


as work cattle could be examined. Unfortunatheir relative performance 
contely while many important and expensive decisions have been made 

cerning the increased production which may be expected from cattle 
and
 

not worked, very little work has been scientifically
buffalo if they were 

The


done to give experimental evidence on which to base decisions. 


financial stakes of these results are very high. 

of these various crossbredsThe meat production characteristics 

in other parts of the world. That is,generally repeat observations made 

the carcass characteristics are not appreciably different for the
 

follow the pattern of
various breeding groups. Growth rates tend to 

mature size of the breeds in the particular cross. Efficiency of food 

or less reflect the health of the animalutilization is expected to more 

is, healthy, well-adapted animals would as influenced by jernotype. That 

animals. It is anticipated thatbe more efficient than poorly adapted 

the first-cross native/European breed would perform better than either
 

parent stock. 

While buffalo currently is the better animal for milk production,
 

this could change and a preference for crossbred cows could prevail.
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SUMMARY
 

Potential doubling of productivity per animal or product per feddan
 

in livestock, poultry and fish is currently evident. On some commercial
 

and experimental farnis these techniques 	have been demonstrated. However,
 

village suitability should not be inferred. All estimates assume achieve

ment of a reasonable level of disease control.
 

REASONABLE ESTIMATES OF POTENTIAL
 

PRODUCTION INCREASES IN EGYPTIAN LIVESTOCK
 

Commercial or Experimental 
Production Relative to 
Village Production _ 

Broiler Meat 	 Twice the efficiency, infinite
 
production depending on imported
 
feed grains
 

Egg Production 	 Twice the production
 

Fish Production 	 Three or more times depending 
on available feed grains 

Cattle Feeding 	 Twice the efficiency
 

Crossbred Milk Two times the production per 
Cows/Native cattl- month of life 

Cenetic Selection One-two percent increase/yr 
of Buffalo for Milk many timeas over that currently 

likely
 

Straw Utilization Replacement of 6 kg of concen
through Aminoniation trate with 1 kg of NH,; potential 

cost benefit about fi e times 

Use of New Summer Supply 1/2 feddan in forage 
Forages (see Crops) sorghum to provide sufficient 
for Summer Feeding 	 summer forage for one animal 

unit; equivalent to 200,000
 
feddans
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III. 	 FACTORS LIMITING ABILITY TO ACHIEVE DEVELOPMENT
 
POTENTIAL ALONG WITH RECOMMENDED ACTIONS
 

ISSUES IN LIVESTOCK PRODUCTION AND FEED GRAINS
 

Constraint: Variations in feed sAp)_ly 

Feed supply always in a controlling factor in livestock prod-ction
 

under 	 any system. Farmers control animal population numbers and 

types according to the feed supply which they ordinarily expect 
to be available. Abrupt changes in feed supply disrupt the evolved 
pattern in systems of liv, stock production and tay he associated 

with a period of unusual )rofits or unusual losses. Increases in 

berseem produc Lion largely have been complemented by the rapid 

iecrease in ovailability of imported feed grains for livestock and 
poultry. Thus, total feed supply for animals has increased greatly. 
It can be assumed tihat if the importa Lio of low cost feed grains 

continues to increase, the poultry industry will be the first to 
respond in its expaision, but rumi dn livestock also can be expected 
to increase_ , parti cularly dairying. On the other hand, it can be 
predicted Lhat i f the quanLi ty oF grainus available for livestock 
feeding drops rapidly, there would first be heavy liquidation in 

the poultry industry followed by a decrease in intensive milk pro
duction, with the least effect perhaps on the sheep and goat popu

lation. 

Recommendation: 

* 	 Government policy should focus on softening shocks to the system 
by avoiding rapid changed in policies in regard to adjusting levels 
of imports so tlhat the result is a more efficient, smoother operating 

livestuck , poultry and fish industry. The current policy of importing 

large amoun Ls of feed grains results in lowered concern for such long 

term opportuniLies as increasing the sunmer feed supply for ruminants. 

Opportunities to add tu local imnprovemen t in feed supply seem to be 
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primarily amnioniation of straws, and the use of high producing
 

forage sorghums andNapier grass. Despite disincentives at this
 

time, research on ammoniation should be expanded, as should forage
 

research.
 

ISSUE: BERSEEM PRODUCTION RESEARCH
 

Constraint: Lack of information on berseem
 

Despite the information that berseem occupies a larger land area 
for a greater period of time than any other crop and that it 
returns more per fTddan than any other major field crop, a major 

constraint appears to be research information relative to berseem 
Few attempts ,ppear, to have bden made to improve berseem either 

through cultural or fertilizer practices or through genetic improve

ment.
 

Recommendation:
 

Berseem deserves much more research attention than it has been 

receiving. Genetic, fertilization and management improvements 

have been neglected. Further, examining the potential of berseem 

to serve as a source of high quality protein concentrate suitable 

for human and l)OL11 try cons umpLtion, is important. Atten tion should 

be given the [u1 of research at University ofto r ts done the Wis
consin with al Afal. Juice extracts of alfa1fd, when coagulated 

and dried, firn.-nis hii uer ualiLy protein of greater qua ntity per 
hectare than soybeans. This type of research seems applicable in 

Egypt. 

ISSUE: LIVESTOCK BREEDING
 

Constraint: Work value vs. milk and meat production values 

Cattle breediug is largely associated with the trends in farm 
mechanization. It has been estimated that 90 percent of the cattle 
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herd is maintained for the production of work and meat with small 

emphasis on milk. Large differences occur in the efficiency of
 

milk production. Mechanization could replace a considerable number 

of work cattle in Egypt.
 

There appears to be, along with a rapid increase in tractors for
 

farmwork in Egypt, an increasing number of small pumps for lifting
 

water from canals. Thus, the shift from animal-powered sakias to
 

irrigation pumps may take place more rapidly than anticipated.
 

This could mean an opportunity for a revolution in cattle breeding
 

in Egypt. However, it seems unlikely that mechanization will soon 

be developed as highly as in Europe where appreciable numbers of 

cattle and horses are still worked on farms. 

Recoininenda ti on: 

* Replacement of Baladi cows by rapid importation of European milk
 

cattle would be done at very high cost and with generally unsatis

factory biological and economic results. Unfortunately, this seems
 

to be in voIjue. 

The more reliable and economic approach would be offering crossbred
 

native cattle/Holsteins or high grade Holstein bulls with sorme per

centage of native genes to villages to replace the native bulls 

currently being used. In some regions artificial insemination ser

vices might be satisfactorily followed if undue increase in calving 

intervals cin be avoided. So far as we know, other than on govern

trent farms, no widespread acceptance of artificial insemination 

exists in the countryside. This is not necessarily an indication 

of backwardness or reluctance to accept new technology by the farmer, 

but may reflect the difficulty of heat detection in single cow herds,
 

problems in distribution of semen, or villagers' lack of acceptance
 

of the Freisian. Practical operational problems at the farm level
 

deserve consideration.
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ISSUE: IMPROVED DESIGN OF ANIMAL-POWERED EQUIPMENT
 

Constraint: Lowered efficiency of animal work possibly due to
 

poorly designed eoLipinent. 

While there has been some improvement in the sakia, most farm oper
ations involving animal draft power depend upon plows and other 
implements that have been used for centuries. These implements 
in some cases may be only half as efficient as they could be.
 

Recommenda ti on: 

o Many sources of improved tillage implements for draft oxen are 
available with much higher levels of efficiency of output than 
those currently used in Egypt. Brazil and India have been parti
cularly advanced in the application of better ox-drawn equipment. 

* 	 Importation should be made of improved ox-drawn equipment from 
various countries. Tests should be made of these under Egyptian 
conditions (Parker, 1977). It seems unlikely that motorized 
equipment will rapidly replace the work cattle of Egypt. 

ISSUE: SHIFTING FROM WORK TO HEAT AND MILK PRODUCTION 

Constraint: Effect of work on production of cattle and buffalo
 

still unknown. 

A 	serious constraint related to farm mechanization policy in the 
country has been the lack of good data on the effects of different 
levels of work on native cattle versus crossbred cattle versus high 
grade Friesian cattle. It is unfortunate that draft work has not 
been incorporaLed into the excel lent experimentation that has gone 
on relative to mi indod reproductive characteristics of different 
grades of crossbred cattle and native cattle. It appears that 
the optimistic economic appraisal of removing livestock from work 
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as presented in the ERA 2000 report is unrealistic. The more con

servative estimates given in Section I of this paper seem much more 

However, in neither case are sufficient research resultsapplicable. 
decision.available to help in making this important economic 

Recommendation: 

in Egypt rapidly if well designed* Information could easily be analyzed 

experiments 	 under the competent researchers available could be 

usina the cattleimmediately initiated. This should be included 

genotypes employed in Mostageer experiments. 

ISSUE: INCREASED BEEF SUPPLY
 

Constraint: Slaughtering policies
 

the supply of beefSlaughtering calves for veal greatly reduces 

available. So long as the importation of feed grains at low cost 

feed cattleto farmers is continued, there will be incentives to 

has been commonly
to heavier slaughter weights than the veal stage as 


not well
practiced. The importation of irish calves, of breeds 


adapted to Egypt and heavy associated losses are further constraints.
 

Recomnendati on: 

* Research is badly needed on the development of good local milk
 

replacements for raising early weaned calves from cattle and 

buffalo. This can greatly increase the number of stocker cattle 

which would be available for feeding to heavy weights and thus
 

aregreatly increase the domestic beef supply. If foreign cattle 

Ireland, it appears that importation ofto be impurted live from 

heavy cattle for direct sldughter at Alexandria seems preferable 

to the importation of feeder cattle for fattening in Egypt. An 

expansion of importation of livestock from Sudan for finishing in 

Egypt also is a possibility. 
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ISSUE: FRAGMENTATION OF FARM
 

Constraint: 	 Fragmentation of farms and. reduced efficiency in
 

livestock production
 

As has been indicated in other parts of this report, land in Egypt
 
has been fragmented to the point that most holdings are less than
 
five feddans. This is a very real constraint in the cost of livestock
 
production in almost all aspects. A good example is that given by
 

Squire!, (1982) of the almost 70 percent greater cost for ammoniation
 
of straw in small quantities versus that in larger quantities.
 
Other examples were given in poultry where costs of feed per kilo 
of poultry produced in village flocks were pratically double that 
found on larger commercial farms , as well as a loss of the 25 percent 
of weight in by-products from slaughter. In many aspects, fragmenta
tion of land holdings leads to greater infrastructure cost per unit 
of output whether it be vaccination, insemination, feed distribution, 
banking, etc. Since this is a major policy issue, it can only be 

treated briefly as a livestock constraint. 

ISSUE: LOW INCOME FOR FARM FAMILIES 

Constraint: Fragmentation of farms and low estimated labor income
 

for the farm 	 family 

Little has been stated policy-wise relative to minimum amounts of 
labor income per farm family which will induce their full employment 
in agirculture. A livestock farm, to be efficient, requires the 
constant concern and care of the farmer and his family. This 
obviously is not possible if the farmer must be working away from
 
his farm for a considerable amount of time to earn a satisfactory
 
income. We assume that a farmer should be able to earn as a laborer 
somewhere between LE 600 and LE 1000 per year. Itseems reasonable 
that as a risk-taker and entrepreneur, a farmer should earn something 
more than a laborer. The Winrock and other data indicate that 
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this is probably not the case. Obviously it is a matter of great
 

concern to those involved in attempting to improve the quality of
 

life in Egypt that the government concern itself with policies that
 

will lead to placing more of its land and agricultural resources
 

into the hands of fewer but better managers who rise to the top
 

through skill and achievement.
 

Recommenda ti on: 

A revision of land tenure policy along with policies for the gradual
 

consolidation of fragiiiented lands to economically sized family units
 

would alleviate income problenis of small farmers and would lower costs 

to consumers. No suggestion is made as to what averagje size farm 

is required for this, as it would obviously be difierent in different 

areas, nor as to how it should take place. Relative to many countries, 

Egypt has a great advantage in that much of its land already is 

privately managed; hopefully, the necessary consolidation would not 

he made at the expense of the private sector. Public sector farms
 

are generally considered to be inefficient.
 

Because of fragmented land holdings farmers look for outside employ

ment. In the Hopkins (1980) survey 49 percent listed farming as 

their sole occupation; the figure was 66 percent in the Damanshour 

survey. The general opinion of these farmers was that five feddans 

was a minimum sized farm for making a living; they themselves had 

average holdings of only about two feddans. The inefficiencies 

resulting from the rigid land policies permeate the entire agricul

tural system of the country. 
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POULTRY CONTRAINTS
 

ISSUE: PROBLEMS IN COMMERCIALIZED POULTRY PRODUCTION
 

Constraint: Within the poultry industry constraints are somewhat 

different in the commercial sector than in the village. A number 

of these are considered together. 

The Ministry of Supply which periodically imports large numbers 

of frozen birds at subsidized prices presents competition to local 

industries. The Government Poultry Company also sells birds to 

cooperative outlets at government established prices which ordinarily
 

are lower than those on the open market. One is led to believe that 

the importation of poultry meat is sporadic and presents a difficult 
adjustment challenge to the private sector to adjust to. There is 

also importation of fresh eggs, most of which come from Israel. 

A comprehensive report on the current state of the poultry industry 

in Egypt was prepared by MATH TECH (1980). Constraints to the 

commercial poultry sector are indicated to relate to the import 

policy of the Ministry of Supply. 

Limitation of consumer income affects the purchasing of whole birds 

rather than chicken parts (which are not available). Immediate 

consumption is necessary because of lack of home refrigeration, but 

this does not appear to be a major impediment to poultry consumption. 

Equipment problems persist since the industry largely depends on 
imported equipment. There are problems relative to the importing 

of fish weal; improving supplementary soybean oil meal would mini
mize the need for fish meal. There is no market reporting system. 
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Recommendation:
 

e No simple procedure will solve the array of problems confronting 

the cormercial poultry producer. These producers have demonstrated 

knowledge to solve their problems and to meet with the officials 

in the proper agencies for maintaining a strong and efficient 

industry.
 

ISSUE: IMPROVEMENT OF POULTRY PRODUCTION IN VILLAGES AND ON FARMS
 

Constraint: Village poultry production as compared to coiinmercial 

Village poultry production produces 50 percent of the poultry meat 

in 5000 villages and about 90 percent of the table eggs (MATH TFCH, 

1980). Is is indicated that village production does not depend 

much on the scavenging of food waste. Limited availability of com

mercial concentrates is considered to be one of the greater deter

rents to the village production system. In some circumstances 

the village jroul try producer has becomiie a commercial-type producer, 

especially in the ,doption of comwercial broiler raising. There is 

obviously a considerable spinoff from the commercial sector to the 

village secLor. However, the village system is still pictured 

as one depending largely upon native hatcheries and upon the native
 

breeds. 

The constraints are different for village systems than for commercial
 

systems. Feed analysis if more difficult; it is more difficult to
 

get disease problems diagnosed, candling systems are not available;
 

finally, there appea*'s to be a shortfall in vaccine production 

Village egg production per hen is said to ave-'age about 75 eggs; in 

conmercial flocks it may be as high as 225. 

Village flocks are reported to use more than two times the amount of 

Feed per pound of edible meat produced as do the commerical producers 
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(MATH TECH, 1980). Also under the village system 25 percent of the
 
recoverable protein is said to be wasted at slaughter. 
Not all
 
producers are thriving. Of approximately 2500 private units licensed
 
by the government to produce broiler meat in late 1979, 50 percent 
were no longer in production less than one year later.
 

Rr commen da t i on : 

* The ,OA should be encouraged to continue its excellent work on the 
genetic improement of laying hens for the village poultry producer. 
Indications are that present improved poultry strains for villagers 
may produce twice the eggs of native hens. Other constraints are
 
not so easily managed. This is largely because of a lack of a
 
technological delivery system 
 to the farnaqife, on whom the poultry 
industry primarily depends. It is strongly urged that young village 
women be given special training in all aspects of poultry production 
and health so that they can help introduce the technological improve
ments feasible under primitive village conditions. 
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GRAZING ANIMALS CONSTRAINTS
 

While Egyptian livestock generally appear to be maintained in good
 

condition, an important observation relative to their expected reproduction 

and production of milk and work is tl, t there is generally a surplus of 

energy and particularly protein during the berseem period of January to 

April. 

ISSUE: LOW QUALITY INADEQUATE SUMMER FEED FOR RUMINANTS 

Constraint: Lack of summer forage 

The long non-berseem period from May to December has been pointed 

out by many observers as the difficult time for livestock. Even 
then, the Winrock Report (1980) indicates that the animals are 

provided with their minimal nutritional requirements and supplemen
tation is commonly done by grazing along ditch banks, stripping of 
maize leaves, and some feeding of straw. This is the period when 

most government concentrates and straws are fed. The methodology 

of the Egyptian farmer in providing for his livestock during the 

non-berseem period falls somewhere between that of the Western 

farmer in temprate zones where abundant stored feed supplies are 

used to fatten or maintain animals in winter and the contrasting 
period of starvation and often death loss incurred in the dry seasons 

in the tropical savannas of Africa, Australia and Latin America. 

Recomenda Lion: 

* 	Winrock suggests that this lack of grazing be modified in two ways: 
first, by using non-protein nitrogen in the governmen, concentrates 
and thus extending those concentrates as supplements to maize; second, 
by devoting a small area to a high-producing forage such as Napier 

grass to help sustain the livestock during the non-berseem period. 
Perhaps more important, and applicable to many small farm systems 

in Egypt, would be the use of the new forage sorghums which have yields 
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of up to 30 tons per feddan in four months. Being a temporary
 

crop, they would fit into crop rotation programs more easily than
 

Napier grass, which is a perennial. Recapping the opportunities
 

for providing more and better feed during the non-berseem period,
 

we see (1)an important opportunity in the ammoniation of straw, 
a process which, because of current economic conditions, is not
 

Vkely to be presently adopted on a wide scale, (2)extending use
 

of concentrates through the incorporation of more molasses and
 

some urea as the non-protein nitrogen, and (3)the prospect of
 

planting high-yielding sorghum grasses or Napier grass for providing 
supplementary summer forage for the non-berseem period. 

From a food security standpoint, the government ration of imported 

low cost grain is the most vulnerable of the constituents of summer 
feeding. However, it appears that there are ample opportunities, 
particularly through the amnoniation of straws and improved summer 
forages, to become independent of these imported grain concentrates
 

for ruminants. 
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IV. STRATEGY IN ANIMAL PRODUCTION
 

Egypt, a country that has accomplished the impossible repeatedly 

in recent decades, has tremendous potentials. This undoubtedly will 

apply in its search for a humane and acceptable equilibrium between food 

supply and population. It it succeeds, it will be a model for all. 

Some personal thoughts relative to strategy transcend straight 

aretechnology, as all aspects of the social and work pattern interwoven. 

A note of concern regards international funding, which may be jeopardized 

as a consequence of evidence that its distribution may not be directed 

toward those intended or that disproportionate amounts may have been 

channeled to "pet" projects or disciplines. Both situations are to be 

deplored, even in isolated instances. 

SHORT-RANGE STRATEGY WITH BUDGET SAVINGS:
 

1. Phase government out of the farming business and out of the
 

livestock business. Offer these facilities to the private sector
 

in an acceptable financial, social and political manner.
 

2. Drop artificial insemination as a standard part of village 

veterinary services. Offer to sell crossbred Friesian bulls 

from government farms at market prices or at auction. A cost 

benefit analysis may be required before this action is taken. 

Artificial insemination appears to have failed at the small farmer 

level. 

3. Program argicuitural systems analyses for new projects or 

governmental regulations before they are initiated. This should 

permit better insight regarding overall economic considerations 

of proposals.
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4. As soon as subsidized feed grain purchases diminish, cease 

importation of Irish or other European stocker cattle for fathr'*,ig
 

in Egypt.
 

5. Cease subsidizing importation of unadapted European milk cows.
 

6. Encourage through profit motivations increased sales of high
 

quality animal health supplies by village pharmacics or suitable
 

private merchants. (See problems listed in animal health section.)
 

7. Charge farmers for animal health drugs and vaccines; they
 

should be paid for like seeds and fertilizers. Only for government

mandated vaccination programs should there be no charge.
 

8. Offer "elite" international assistance with emphasis on the
 

Middle East. Dispatch a small international team that is Egypt

oriented to the Pan American Agricultural School, Zamorana, Honduras,
 

Central America,. to study the feasibility of establishing a similar
 

small elite facility for imporving the "hands-on" approach in
 

agricultural higher education in the Middle East. Such a school
 

would serve a small international student body with a small interna

tional faculty funded on an international pay scale. This should be
 

attractive to a wide range of donors.
 

9. Other U.S. programs through which scientists of Egyptian selec

tion may be brought to Egypt apparently are not being utilized in
 

agriculture. These include the Fulbright program and the Interna

tional Executive Service Corps.
 

LONG-TERM STRATEGIES WITH LOW BUDGET REQUIREMENTS
 

1. Develop a small international team of recognized experts to put 

together a proposal for establishing an international ceater for 

buffalo improvement in Egypt. The tearm should have goou contacts 

with the Consultative Group, UNDP, OPEC, Canadian, 1%rman, Japanese, 

and U.S. donor government groups. 
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The appeal to Egypt should be to host an elite international
 

research project in agriculture with direct application to the
 

rapid improvement of its most important economic animal--the buffalo.
 

Since buffalo is so important to the Middle East, Far East, Africa,
 

and Asia, the project should have great appeal. Several aspects
 

of buffalo improvement should be incorporated, including breeding,
 

feeding, health, and management.
 

2. Invite Dr. David Robinson, Project Manager, Small Ruminant
 

Project, Univ'ersity of California, lavis, to meet with a distin

guished group of Egyptian experts in animal breeding, animal nutri

tion, animal health, and range management so that this group could 

discuss a joint Egyptian-USA effort in small ruminants--sheep and 

goats. The Desert Research Institute should also be represented. 

The purpose would be to establish an international long-term set
 

of relationships by professionals of exceptional scientific quality 

to focus on this important and neglected aspect of animal production; 

U.S. universities of high capability in this area should definitely
 

be involved. 

3. Encourage the immediate development of Egyptian scholarships 

in U.S. for key areas of importance such as: hydrolyzation of 

straws at University of Nebraska; ova transplantation from buffalo 

into cattle at Florida; Ag-Net procedures as at Nebraska; training 

of women in para veterinary-anii]l producticn for village work 

(perhaps at Ohio State) with special assistance from Dr. Francille 

Fi rebaugh. 

LONG-TERM STRATEGIES REQUIRING BUDGETARY INCREASES 

Egyptians have been accustomi" to allocating less than one percent 

of their governmental budget tc 'tural research and extension. 

Present input through donor funds L be much larger. There is concern 

as to what will happen to the MOA ard universities' agricultural development 
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when donor, funds are decreased. In some countries, such as Colombia, 

this withdrawal of donors has been disastrous. In other cases, such as 

India, the research organization has apparently remained effective with 

the help of international centers. Despite these hazards there are oppor

tunities which call for additional funding and personnel over an extended 

period.
 

1. Quality of research: A major porblem exists regarding t'ie basic 

ingredients required for quality research. Namely, international

level salaries must be offered to the best scientists so that they 

may devote all of their energies to research. Modern equipment and 

good operating budgets are essential. Perhaps methods presently 

exist whereby a few scientist and their projects could be protected 

at international salaries even if this were to happen at the expense 

of a portion of the multitude of under-supported and underpaid MOA 

and university employees. 

The present use of international funding to highlight critical high

priority research seems to be the best temporary solution in key 

research areas as it provides funding for the essential equipment 

and expertise. 

2. Quality. of education: An enlarged television delivery system 

should be developed for dealing with the massive number of university 

students in general agricultural studies. This would require very
 

little hands-on exper'ieiice on the part of these students. A library

TV-examination degree much like correspondence courses should main

tain the low-cost open-door policy of universities. 

3. Avail ability at one site in J-(1/)t to small iumbers of highly 

selected s tuJ,;uts in essential specializations: These major study 

groups should be 1iimi ted to not morc t-h.an 30 students or a student 

body no larger than 200-5S00, naturally. Examples of essential fields 

of study: Agricuitural Computer Scieiile, Animal Science, Crop Science, 
Farm Mechanics, Horticulture and Veterinary Science. 
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ANNEX H: 	 AN OVERVIEW OF THE HEALTH OF
 

LIVESTOCK IN EGYPT
 

I. INTRODUCTION
 

Diseases and parasites cause heavy losses to the livestock and
 

poultry industries and the wastage of hundreds of thousands of tons each
 

year of high-quali ty human food throUgh death of animals and reduction in 

productivity. Although data upon which losses might be quantitated are not 

available, it is estimated that losses of meat exceed, 100,000 tons per year 

and milk over 500,000 tons per year. Neonatal disease losses among cattle 

bu lo during the first 2 months of life commonly reach 40 to ro percent 

in larger herds and exceeds 25 percent for the country as a whole. Most 

of these losses are from enterides, septicemias and pneumonias complicated 

by parasite infections, poor nutrition and inadequate sanitary procedures. 

Diseases of reprodnction and low reproductive performance cause severe 

losses in the productivity of cattle and buffaloes. Thirty to forty percent 

of the adult f(L.:'Ale population of these species are estimated to be 

afflicted with reproductive problems at any one time. Parasitic infections 

particularly gastrointestinal nematodes in young cattle, buffalo and sheep,& 

liver flukes in cattle and buffalo cause excessively heavy losses. 

Nutritional and metabolic disease problems associated with high-nutrient 

intake during the berseem season and inadequate nutrition during the rest 

of the year significantly reduces the productivity of livestock. White 

muscle disease of young cattle buffalo and stiff lamb disease of sheep, 

post- and pre-parturient paresis in milking buffaloes and cattle, and 

ketoses in buffalo, sheep and cattle are a few examples. Several nutri

tional deficiencies cause specific clinical disease, but more importantly 

predispose animals to infectious agents and parasites. Losses from disease 

of all kinds is greatly exacerbated by the nutritional state of herds and 

flocks. Priltry are afflicted with parasites and numerous serious infec

tious diseases unless vaccinated, whether kept in village flocks or in
 

modern confinement systems.
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that the major epidemic diseases such as 
It is important to note 

disease,bovine pleuropneumonia, food-and-mouth
rinderpest, 	 contagious 

blue
African horse sickness, Newcastle disease and 

Rift Valley 	fever, 

of which are capable of disrupting livestock production and 
tongue--all 

a single outbreak-
killing or' debilitating large numbers of animals during 

Egyptianveterinary services of the 
have been brought under control by the 

combined with 
government. Ongoing vaccination and preventive programs 

can be expected to effectively prevent the 
close control of importation 

diseases. occurrence of devastating outbreaks of these 

diseases are being controlled, it is often 
Because the 	major epidemic 

important factor in constraining
not an
erroneously 	supposed that disease is 

from the truth.
could be furtherNothinglivestock productivity in Egypt. 

Often inadequate nutrition is intimately 
related to nutritional problems,
 

while diseases and parasites constitute the next most important factor 

There can bein the livestock industrics of Egypt.
reducing productivity 


in rhe overall productivity of the livestock
 
no significant improvement 

control the 	many disease problems
taken to
sector until decisive steps are 


afflicting the livestock industries in Egypt.
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1I. THE ANIMAL HEALTH DELIVERY SYSTEM IN EGYPT
 

A. CURRENT STAFUS:
 

The 	health delivery sustem consists of the following components:
 

1. 	Veterinary clinics located throughout the country which provide
 

animal and poultry health services to animals brought to them,
 

as well as sexual health services including artificial insemina

tion,
 

2. 	Veterinary vaccination and lrevrentive medical clinics which manage
 

the extensive vaccination, testing and disease control orograms 

of the Ministry, designed to control epidemic infectious livestock 

diseases, and
 

3. 	 A well-developed system of veterinary in.__ctioLn and/uaran tine 

devised to protect the Egyptian livestock industry from animal 

diseases that might be imported with the large numbers of live 

animals and poultry products coming From throughout the world. 

Laboratory diagnostic, investigational and research support is 

provided through an extensive system of laboratories and institu

tions maintained by the Veterinary Division of the Ministry of 

Agriculture. Vaccines and biologicals are produced in laborato

ries maintained by the Ministry in Abbasiya. Three Faculties 

of Veterinary Medicine provide the trained personnel for the system. 

The veterinary services units must be commended for the quality and 

success of their efforts to control epidemic infectious diseases. The 

extensive vaccination and control programs have largely eliminated the 

threat of these diseases. The quarantine services are o fectively con

trolling the introduction of now and old infectious diseases. However, 

the present aninoal health deliwry system is not cop ing successfully with 

the multitude of endemmic infections and the production diseases such as 

diseases of the newborn, reproductive diseases, metabolic and deficiency 

diseases, mastitis and parasite infections. Major changes must be institu

ted to deal with these diseases which are so different epidemiologically 
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from the epidemic diseases with which the system has had so much success.
 

B. CHANGES NEEDED IN THE ANIMAL-HEALTH DELIVERY SYSTEM
 

To cope successfully with the animal health problems currently con

fronting Egyptian livestock will require changes in the animal health
 

Access to veterinary clinics by village animal-owners
delivery system. 


At present clinics serve up to ten villages each.
must be improved. 


Additional clinics need to be established. The Ministry of Agriculture's
 

goal of establishing a clinic in every one or two villages is realistic.
 

At the present time the veterinary clinics are staffed by veterinarians 

specializing in reproductive diseases and artificial insemination, poultry 

diseases or other diseases. Specialty sections dealing with diseases of 

the newborn, parasite infections, and metabolic and deficiency diseases 

should be established. These specialists must orient their efforts to 

rather than treatment of infected or sickon-the-farm prevention pro.jrams 

brought to the clinics. All of these disease problems result fromanimals 

the interaction between disease arid husbandry practices. Both the problems 

and the solutions are related to on-the-farm practices. All of these 

diseases can be controlled with the institution of preventive measures 

supplemented by drug treatment. Successful control will require on-the

farm advice on such matters as sanitation procedures, provision of colostrum 

to the newborn at birth, hand-feeding for parasite control, proper supple

prevent metabolic diseases, etc. The veterinarymentation of diets to 

diagnostic support services should be strengthened to provide back-up 

support for' these expandcd clinical programs. The research programs of 

the Animal Health Institute should provide research support for these 

newly expanded initiatives. It is especially important to greater compe

tency in epidemiology and systems analysis to support research on improved 

strategies for the control of endemic diseases. 



5
 

Ill. DIAGNOSTIC SUPPORT SERVICES
 

The effectiveness of animal-health delivery systems, whether or not 

they deal with epidemic infectious diseases, sporadic infections, endemic 

disease or preventing the importation rf exotic livestock infections, 

depends to a very large extent upon the quality of the diagnostic services
 

available to support these activities. Spectacular progress has been made 

in recent years in veterinary diagnostic techniques. Many new, Uxtremely 

accurdte procedures have become available for general use within the last 

five years. The veterinary diagnostic laboratory system should be provided 

with skilled specialists, instrumentation and other resources to provide 

vitally needed diagnostic services to the entire animal-health delivery 

sys tem. A highly sophisticated National Animal Disease Diagnostic Labora

tory staffed by skilled specialists in pathology, immunology, virology, 

bacteriology, parasitology, computer scineces, chemistry, toxicology and 

other diagnostic laboratory sciences is very much needed. Branch diagnostic 

laboratories which could conduct simple tests and examinations would collect 

and refer proper specimens to the central laboratory for examination.
 

A. VACCINE PRODUCTION
 

The Ministry laboratories for vaccine production at Abbasseya have
 

served the country well and have provided effective vaccines for many 

important diseases. They are, however, in need of new facilities, equip

ment and resources. Vaccine production science is changing rapidly. For 

example, through recombinant DNA technology foot-and-mouth disease vaccine 

production techniques have been revolutionized. Similar advances are in 

progress with other vaccines. The new technology will require new equip

ment, new personnel and new facilities. Many new animal pathogens are 

constantly being discovered for which vaccines are needed. In view of 

the growing complexity of the vaccine situation the Ministry should give
 

serious thought to the purchase of its major vaccines from the world's 

ost reliable sources. The laboratories at Abbasseya should be devoted to
 

the production of the special vaccines, biologicals and diagnostic reagents 
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and serums that are needed for Egyptian strains oT micro-organisms dnu 

for any special Egyptian needs of which we know there are many. 

B. DISEASES OF WATER BUFFALO
 

water buffalo, one of the world's most important rt'minants, hasThe 
It is
particular value in underdeveloped tropical countries of the world. 


known to be susceptible to many diseases and parasites which also affect
 

cattle, but in many instances it is less susceptible than cattle to these
 

There is urgent worldwide
diseases. It is more susceptible to a few. an 


need for more information of diseases of water buffalo, their prevention 

and control. Because the water buffalo is so important in Eq pt, perhaps 

tile miost important animal, the Ministry should consider participating with 

relevant international agencies (Food and Agriculture Organization of the 

U.N. the Consultative Group on International Agricultural Research) on
 

international projects on the biology and diseases of water buffalo.
 

The U.S. Agency for International Development should be made aware of
 

the fact that there are many highly competent veterinary investigators in 

Egypt with experience doing research on the diseases of water buffalo who
 

to AID initiatives on water-buffalo
can contribute in very important ways 


disease research.
 

C. SMALL RUMINANT DISEASE RESEARCH
 

Small ruminants play an important role in food production in Egypt.
 

food animals
The native breeds of fat-tailed sheep are highly prized as 

while the goat contributes siqnificantly to both red meat and milk produc

tion. The small ruminants in Egypt are subjected to numerous infections, 

such as blue tongue Rift Valley fever, brucellosis and parasites. There
 

is, however, great potential for expanding the usefulness of these species,
 

expecially the goat for milk production.
 

In view of the importance of the small ruminant in Egypt and the
 

relative sophistication of research on infectious diseases, it is strongly
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recommended that a small ruminant project supported by AID, be developed 

as part of the Small Ruminant Collaborative Research Support Program of
 

the AID. This project should have an important health component.
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IV. ZOO 1IOSES 

people and animals live in close proximity with
At the village level 


a great deal of contact occurring between them. Many infectious agents
 

are capable of causing disease in both animals and people. These diseases
 

are called the zoonoses. Zoonoses are an important source of human disease
 

in Egypt. Such diseases as brucellosis, Rift Valley fever, Leptospirosis
 

fascioliasis, hydatid disease, and many many others contribute significantly
 

among rural people in Egypt. Because manyto morbidity and mortality 

induce chronic and debilitating diseases in people, they limit zoonoses 


the ability of rural people to work.
 

Egypt and indirectly
It is important to the quality of life in rural 


to food production to develop cooperative programs between the Ministry 

of the Zoonoses.
of Agriculture and the Ministry of Health for the control 
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V. SUMMARY
 

Diseases and parasites cause heavy losses to the livestock industries
 
of Egypt through death of animals and reduced productivity. The many
 
epidemic infectious diseases such as rinderpest, Rift Valley fever, foot
and-mouth disease, Newcastle disease and many more are being effectively
 
controlled by vaccination and prevention p.'ograms. The endemic infectious 
diseases, parasitic infections and metabolic and deficiency diseases, on 
the other hand, are not well-controlled and result in serious reductions 
in the productivity of livestock production inEgypt. In order to reduce
 
these losses, a series of changes in the animal health delivery system will
 
be required:
 

--Access to veterinary clinics must be improved to provide expanded
 

services to livestock. Additional clinics probably are needed.
 

--Programs with qualified specialists must be developed to provide
 
on-the-farm preventive services to control losses due to diseases
 
of new born, parasitic diseases and metabolic and deficiency diseases, 

-- The veterinary-diagnostic-laboratory capability of the country must 
be improved to provide needed back-up support for the broadened 
clinical program. 

-- the national veterinary research program must provide research 
support for the broadened clinical program. 

--The Ministry should give serious consideration to the importation
 
of many of its vaccines reserving the laboratories at Abbaseya
 
for the production of vaccines, biologicals and diagnostic reagents
 
unique to the needs of Egypt.
 

-- Joint programs between the Ministries of Agriculture and Health 
should be developed to deal with zoonoses at the farm level. 

-- The curriculum at the Faculties of Veterinary Medicine should take 
into account the broadened role of the veterinary clinics and adjust 
their education program to better meet these needs. More emphasis 
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is particularly required in epidemiology. 

-- It would be beneficial to Egypt and the world to articulate its 

water buffalo biology and disease research program to align it 

closely with the cjrowing worldwide effort in this area. 

-- A favorable response should be given by the Ministry and USAID to 

the development of a small-ruminants project as part of USAID's
 

collaborative Research Support Program.
 


