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Arab Republic of Egypt

Benefit Cost Ratio
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Conversion Factors

Unit Comparison,
Units of Length
Hilttimeter (imm) 0.001 meter
Centimeter (cm) 0.01 meter
Meter (m) 100 cm
Kitometer (km) 1,000 meters

Units of Area

Square centimeter (sq.cm) 0.0001 sq.m
Square meler (sq.m)

Hectare (ha) 10,000 sqg.m
Square kilometer (sq.km) 1,000,000 sg.m
Feddan 4,200 sg.m

Unﬁts of Volume

Cubic centimer {cu.m) 0.001 cu.m

Liter (1,000 cu.m) 0:0071 cu.m

Cubic meter (cu.m) 1,000 liters

Units of Weight

Gram (g) .
Kitogram {kg) ' 1,000 g
Metric Ton (mt) 1,000 kg

“Miscellaneous

1 cu.m per sec = 1,000 1ifers_per second {&/s)
= 35.3145 cu.ft per second {cfs)
= 15,850 gallons per minute {gpm)

1 liter per sccond for 1 day = 8.64 mn depth over one hectare

10 - depth'over 1 hectare = 1.157 liters per second for 1 day
' = 3,532 cu.ft

1 horsepower (metric) = 75 kg-m per second

550 ft-1b per second

1 cu.m per day per feddan = 0.233 mm/day = 2.38 &/day/ha






D-1. PRESENT CONDITIONS OF AGRICULTURE
D-1-1. Land Utilization

1) Conditions of Land Use in San E1l Hagar

Table D-1-1 and Tab]e D 1-w show the conditions of 1and utilization
in San E1 Hagar in 1961 and 1980 respectively. According to these tables,
the total area of lands under cultivation has been expanded by about 11
~ times with average annual newly reclaimed area of Some 2,000 feddans from
19671 to 1980. HOwéver, the cultivation area of fruit crops together with
timber trees was as small as about 1,000 feddans in 1980 taking up only
2% of total cultivation area mainly because of the existence of local
c]ayey soils with poor drainage.

Due to a lack of data on the Tocal product1on of crops; no precise
figures on the production and acreage of each crop in this area can be
specified. In general, however, only rice and berseem are usually
grown as so-called "reclamation crops" for a few years after leaching has
 been completed in new?y reclaimed areas in San El Hagar After this
initial reclamation per1od on]y salt- to]erant crops are cu1t1vated for
some 10 years depending upon the situation. After th1s.f1naT stage of _
reclamation period, relatively salt-Sensitive crops together with veget&b}es 
could be grown to some extent in those areas.

2) Present Conditions of Agricu]tﬁral Land Use
in the Project Area
In accordance with the results of the topographical survey, it has
been verified that there are 2,500 ha (5,950 feddans) of existing
cultivated lands in the project area. However, no official statistical

data on those cultivated lands are available.

General cultivation practices or conditions in this area are almost
identical with those in such areas as San E1 Hagar adjacent to the project
area excent for the Tower land productivity because of its limitted water

resources available,

The present local cropping pattern for the cultivated lands of 2,500
ha is shown Fig. D-1-1 and estimated average crop production is as follows:

D-1



Table D-1-1 Land Use in San L1 Hagar as of 1961
(Unit : feddan)

Item Area

1. Cultivated Land

a) Field crops & vegetéb1es 3,926

b} Orchérds, Timber Trees & Nurseries 0

Total : 3,926

2. Non-Cultivated Land

a) Public Utilities, Roads and Canals - 1,574
b) Buildings & Barns :
1) Private
2) " Public |
| - Sub-total
'¢) Waste Land
1} Private : 20

2} Public 27,793
' - Sub-total : 27,813
Total : 29,391

Grand total : 33,317

Data Source : The Fourth Agricultural Census, 1961
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Table D-1-2 Land Use in San E1 Hagar as of Sep. 1980
(Unit : feddan)

Item Area

1. Cultivated Land

a) field crops & vegetables 42,000
'b) Orchards, Timber Trees & Nurseries : 1,000
Total : 43,000

2. Non;tu1tivated Land

a} Public Utilities, Roads and Canals 3,000

b) Buildings & Barns _
1) Private 1,500
2) Public ' . 0
o Sub-total : 1,500

c¢) MWaste Land '
1) Private ' -0
2) Public : 0
Sub-total: : 0

Total : 4,500

Grand total : 47,500

Data Source : Ministry ﬁf Land Reclamation { San el Hagar
' office ). '
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Crop Area Yield . Production

(ha) (ton/ha) {tons)

“Cotton 800 1.1 | 880
Rice 1,600 2.9 4,640

Wheat 800 1.6 1,280

Vegetab]es Ly 200 8.0 : 1,600

Note : 1/ Mainly tomatoes

In addition to these crop items, some berseem is also grown during
the winter season to be fed to draft animals owned by small farmers.

In spite of the land reclamation operations which have been done
intensively by the settlers, the devé]dpment process of the Tand produt~
tivity has been retarded due to the incomplete irrigation and drainage
system in this area.

It should be noted that ailmost no lands aFe utitized for growing
'fruit'crops because of the local edaphic conditions which will adversely
affect the growth of trees.

D-1-2. Agficu]tura1 Pr0ductTon

1) The Present Cropping'Pattern in the Sharkia
Governorate

‘The imost important summer crops'in fhe Sharkia Governorate are
cotton, rice and maize. -They are planted in the early summer season and
harvésted'in September or October. Of those three summer crops, the
cultivation area of maize is largest and was twice as large as that of
cotton in 1979,

On the other hand, berseem and wheat are the most important winter
" crops in this area. Total cultivation area of full-term and catch-crop-
ping berseem was about twice as large as that of wheat in 1979.
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The total cultivation area of those five kinds of crops covered
more than 80 percent of the total cropping area with the cropping
intensity of about 190 percent in 1979 in this area. Those five main

crops are cultivated in the 3-year rotation system.

Most of the fruit crops with the total cuttivation area of about
37,000 feddans in 1979 are grown in sandy areas with good drainage in
this area. In'sandy and clayey areas which have been already reclaimed
enough, vegetables such as tomatoes are also produced. However, the
total cultivation area of vegetables was only about 40,000 féddans in
1979. (For details on cultivation area and local cropping schedule,
see Appendix D-1-1)

2) Present Conditions of Crop Cultivation System &
the Amount of In-put Materials

(i) Present cultivation method of main crops

a} Rice

In San EJ Hagar, the rice plant is'growh by the direct seeding
‘method for the first few years in newly reclaimed areas. After
this period, rice seeds are sown at the rate of 60 kg/feddan {main
fields) in nurseries around the first of May and one month old
seedlings are trahsb]anted to main fields which are puddled in

advance. The area of nurseries is somewhere between 10 and 13% of
the area of main fields.

Urea with 46% of nitrogen is applied at the rate of 100~150
kg/feddén; 0f this amount, some urea is top-dressed one or two

times at a rate of 50 kg/feddan during the growing period.
Usually, harvésting operations are not mechanized yet. How-

ever, most of the plowing is done by tractors. Irrigation is done
in the 4-day rotation system. ' |

-6



In San E1 Hagar, it is reported that 30 skilled-man-days and
53 unskilled-man-days of labour are required for the production'of
rice per feddan by the direct seeding method., (For details, see -
Appendix D-1-2)

b) Berseem

In San E1 Hagar, seeds of bersecem are sown at the rate of 20~
25 kg/feddan during the period of Sep.15 through Oct.15. If
cultivated in rice fields, they are sown when the rice plants are
still standing in the fields. Therefore, no plowing operations are
required. Usué]]y, no nitrogenous fertilizers are applied. After
seeding, it takes about 60~70 days for the first cutting to be
taken. After the first cutting, harvesting can be done approximate-
1y every 40 days. Thus, full-term berseem provides 4 tuttings and
catch—crbpping berseem 2 cuttings.: At the time of the first and
second cuttings, superphosphate is top-dressed.

It is reported that 10 skilled-man-days of labour are required
for the cultivation of full-term berseem in San El Hagar. (For
details, see Appendix D-1-2)

Cj Cotton

About 60 kg of cbtton seeds per feddan are sown on ridges.
Several seeds are sown at one place. After 40 days, the cotton
plants are thinned, when the first nitrogenous fertilization is
.done as a.top—dreSSing'fert11izatidn. Superphosphate with 15% of
P20s is applied as a basic fertilizer at a rate of 100 kg per

© feddan.

Pest and insects on the cotton plants are removed mechanically
with hands by farmers when thEy are at the earlier stqge of grow-
ing period.r'HOWQVer, they are controlled chemically at the later

stage.



Cotton seeds with fibers are harvested with hands when approximate-
ly 60 days have passed since the time of flowering of the plants.

It is reported that 54 skilled-man-days and 101 unskilled-man-
days of Ytabour are required for the cultivation ¢f cotton in San El
Hagar. (For details, see Appendix D-1-2)

d} uheat

60 kg of seeds per feddan are scattered in the fields in
November. Nitrogenous fertilizers are applied to the wheat plants
when they are about 40 days old. Usually, no phosphoric fertilizers
are applied to wheat. Harvesting cperations are not mechanized
yet,

It is reported that 19 skilled-man-days and 6 unskilled-man-
days of labour are required for the cultivation of wheat in San
E1 Hagar. (For details; see Appendix D-1-2)

e} Maize

20 kg of seeds per feddan are sown on ridges around the first
of May. The first nitrogenous fertilization is done when the .
- plants are about 40 days old. After 2 weeks, the second one is
done. No phosphoric fertilizers are app11ed

It is reported that 35 skiliéd—man—days and'15'unskil1ed—man—
days of labour are reguired for the production of maize in San El
Hégan. (For details, see Appendix D-1-2)

(ii) Amount of agrxcu]turai in-put materials

The max1mum amount of fert111zers to be app11ed per feddan is
fixed every year by the government The actual amount of fert111zers
applied per feddan by farmers is close to this flxed amount.
Therefore, the total amount of fertilizers needed for a part1cu1ar
area is estimated by the government in advance and that amount of .
fertitizers is distributed to the farmers in the area through the
governmental distribution system.
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In 1980, the fixed nitrogenous fertilization level for rice,
cotton, wheat and maize was 200 kg, 350 kg, 325 kg and 400 kg per
feddan respectively in the equivalent of calcium nitrate with
15.5% of nitrogen. (For details, see Appendix D-1-3)

The appropriate amount of seeds to be sown pér feddan for main
crops is presented by the government;' The.actua] amount of seeds
sown by farmers is also close to this amount. (For details, see
Appendix D-1-4)

The appropriate amount of some sbrayihg materials for main

crops per feddan is also presented by the government. (For details,
see Appendix D-1-5)

'3} Crop Production

(i) Conditions of main crops culttivation

The conditions 6f national production of main crops may be
characterized by the large annual production of more than 1-3
million tons for each of such crops as rice, wheat, maize, cotton,
potatoes and tomatoes. It should be noted that the production of
berseem is ‘also extremely high a]though no precise data on that are
available. )

Regarding - the annua]'cuitivation area of each of the so-called
"Egyptian five major crops" such as cotton, rice, berseem, maize
and wheat in the Sharkia Governorate, it has been somewhere between
10% and 17% of the total national cultivation area respectively
over the past five years. It is noticed that the percentage share
of the Sharkia Governorate. in the total rice cultivation area in
Egypt has been espécia]?y 1arge.ranging from 15 to 17%. Further-
more, it can be pointed out that there have been no significant
acreage fluctuations for each of the five crops in the governorate
over the past five years. Consequently, it could be said that the
Sharkfa Governorate is one of the most important cereals-producing

areas in Egypt.
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It is interesting to note that the share of the Sharkia
Governorate in the total national annual acreage of catch-crop-
ping berseen has.been higher than that for full-term berseem.
This 15 supposed to be due to the large acreage of cotton which
usually follows the cultivétion of catch-cropping berseem in the

governorate.

Regarding some other main crops, it should be_stated that the
share of the Sharkia Governorate in the total national cultivation
area of such pulse crops as fenugreeks, beans, lentils and chickpeas
has been small over the pasf five years. Especially that for
lentils, chickpeas and fenugreeks has been considerably low and has had
a tendency to be decréaSed. That for beans was very close to 7%
in 1979 and also has had a tendency to be decreased. That for
sugarcane and sesame has been less than 1% respectively. That for
potatoes has been incréased although it was as small as 1.4% in
1979. The cultivation area of this crop in the Sharkia Governorate
has been increased by about four times from 1975 to 1979. FinaT1y,
thét for the rest of the main crops has been more than 10% respec-

tively in the past five years.

The average yield per feddan of cotton seed and lint cotton
in the Sharkia Goﬁefnorate_has been higher than the national
average by some 0.2 tons and 0.06 tons respéctive]y. The average
yié]d of barley, potatoeé ahd’f]éx straws has been also higher than

the national average.

On the other hand, the average yield of such pulse crops as
fenugreeks, lentils and chickpeas and sesame has been Tower than
the national average ?espectiveTy. Judging from this Tow yie1d; it
would be reasonable that the acreage of those crops be small in the
Sharkia Governorate. Therefore, it may be conceiﬁed'that the natural.
conditions in the Sharkia Governorate are géneral]y not suitable for
the cultivation of those crops. '

Rega?ding the average yield of other crops, it has'beén-c1bse

to the national averageﬂ



It is 1nterestfng to note that the extremely small cultivation
area of sugarcane in the Sharkia Governorate which hés had the
average yield close to or higher than the national average’over the
past five years is due to some artificial limiting factors such as
cultivation policies, competitions with other crops, etc.

{ii) Conditions of vegetables production

The national production of waﬁerme]on ts highest with annual
production of more than 1 million tons. The annual national
production of squash, cabbage, cauliflower, eggplant, pepper, melon and
cucumber has excéeded'100,000 tons respectively in the past five |
years. Annual national production of greenbeans, lettuce and carrot
has been increased aradually and exceeded 100,000 tons in 1979
respectively. On the other hand, in the Sharkia Governorate, the
production of sQuash only has been as large as 100,000 tons annually
over the past five years.

Reqérdihg the acreage of vegetables, the Sharkia Governorate
has contributed some 20% of the total national cultivation area of
squash. The percentage share of the governorate in the total
national acreage of taro has been as large as some 50%,.but the
~acreage itself was only 3,510 feddans in 1979. That for Egyptian
mallow has been alsc as high as some 40% but the acreage has been
extremely small. However, that for greenbeans, Jewish mallow,
turnip, carrot, waterme]on and me1on'has been less than'6% and the
acreage has been less than 1,000 feddané_respective%y. That for the
rest of the vegetab1es has been approximately 10% with some yearly

fluctuations.

The average yield of fhe most of the vegetables in the Sharkia
Governorate has been about the same as or more than the national .
'average. For example, the average yield of eggplant per feddan in
the governorate has been.higher than the_natioha1 averége'by 2-3
tons, that of taro by about 2 tons and that of Egyptian 1eek by
2-4 tons. On the other hand, the average yield of spinach, radish
and melon in the governorate has been somewhat lower than the
national average by 1-1.5 tons/feddan respectively.
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As the above, the cultivation area of the vegefables with high
yields is not always targe proportionate to the degree of their
high‘yfe]ds in the Sharkia Governoraté. However, this may be partly.
due to the possibly small 1imited area of local lands which are
suitable for the cultivation of such vegetables in the governorate.
It is also considered that the production of such vegetables with
high yields may be mostly concentrated in the areas best suited for
them. Conséquently, the production of such arops as eggplants with
potentia11y high yields in the governorate could be expanded provided
that the produce can find its way onto a large market in the future.

As a result of the éompa%ative_studies of Vegetab1es production
as the above, it may be concluded that most of the natural conditions
such ‘as local climate have not been adversely affecting the expansion
of vegétab1es productioh'and that some other factors such as €daphic
conditions, compétitions with major crops for limited cultivation
area, economic conditions and agricultural policies have been
cbntrol]ing the potentialities of vegetables production in the
Sharkia Governorate.

(iii) Conditions of fruits product ion

The annual toté]Iproduttion of citrus has been close to as much
as 1 million tons in the whole country over the past five yeérs-and
that of dates, grépes; mangoes, bananas and guavas has been approxi-
mately 100,000 tons respectively.

However, the production of only Citrus,fmangoes and dates of

- those six fruit crops has been relatively high in the Sharkia
Governorate represénting about 17%, 40% and 13% of the total national
produciton respectively in the past five years. ‘Regarding other
fruit crops, the governorate has accounted for less than 3% of the
annual national production of each of them..

The Sharkia Governorate has been contributing about 15, '30%
and 7% of the national cultivation area of citrus, mangoes and dates
respectively over the past five years. It is noticed that the



Iacreage of these three fruit crops has been gradually increasing in
both the Sharkia Govefnorate and the whole country. Incidentally,
comparative studies on the average production per unit area of fruits
will be inappropriate since it is dependent upon the age of trees to
a-great extent.

As the above, it may be concluded that the Sharkia Governorate
is a very important prodﬂcer of mangoes, citrus and dates in Egypt.
However, it is well known that the governorate has generally two
definitely different types of areas with sandy soils or cTayey
soils. . Clayey areas are endowed with fertile alluvial deposits
containing 1ight to heavy c1ays.' The sandy areas are considered to
be suitable for the cultivation of fruits and vegetables and have
been planted to a great number of fruit trees. In this reaard,
local edaphic factors together with the general natural conditions
for farming in the surrounding areas should be taken into account to
evaluate the suitability of the new settlement area for any kinds of
particular crops. (For details, see Appendix D-1-6)

4) Present Conditions of Livestock Industry.

{i) Conditions of livestock production

The number of cows , buffa]oes and sheep in Egypt was approx1—
mately 2.6 m1111on respect1ve1y in 1978, The number of chickens was
about 27 million in 1978. Those four kinds of livestock have been
playing an important role in the estab]fshmeﬁt of livestock industry
in Egypt. (For detﬁiIs, see Appendix D-1-7)

It is estimated that more than 70% of the cows are owned by
small farmers to be utilized for farming operations and product1on
of m11k and meat. In rural areas close to large cities, sowme
buffa]oes are kept by small private groups for milk-production

pUrposes.

Whereas, it is reported that the number of_coWs and buffaloes
in the Sharkia Governorate was approximately 180,000 and 170,000
“respectively in 1978.



In San E1 Hagar, some 2,000 cows are raised for the prcduction
of beef meat by five semi-governmental companies.  Usually, those
companies start raising of fatterning cows at the age of 12-14 months
which are brought from the market in Zagazig, Manzala, etc.
Concentrated feed materials produced in Eqgypt form cotton seed
cakes, yellow corns, wheat bran, rice bran and molasses together
with green fodders are fed to those cows. After 6~8 months, when
each of the cows weight about 400 kg, they are slaughtered in
Zagazig, etc.

(i1) Some bottle-necks in the promotion of livestock industry -

There are some bottle-necks which should be removed for the
further establishment of ]ivestdck industry in Egypt as follows:

- Prbduttion of concentrated feed Materia1s should be expanded
- Price or producing ¢ost of Egyptian berséem should be reduced
- Production of summer green fadders should be expanded’

In add1t1on, the fo]lowang items will make it possible to
improve the situation of 1ivestock produciton:

- Yariety improvement through utilization of artificial
insemination mefhod with good frozen semen from foreign
countries.

- Improvement of vetefinary seryices

~ Pkevention'bf‘slaughtering of female cows

- Livestock protection from parasites

(iii) Conditions of livestock wtilization for farhing operations

~ Currently, it is reported that about 40% of fhE'p}OWiﬁg
opé?ations are done by animals. in Egypt. Some 50% of the thresh—
ing operations for rice and wheat are done by using animal power.
Most of the 1ifting operations of irrigation water are still done
by water wheels w1th the name of “SAKIYA" mob1]17ed by draft an1ma1s.

”It is reported that more than 60% of all working time of animals
is presently spent on this part1cu1ar 1rr1gat10n work.



D-1-3. Prices of Agricultural Products and In-put Materials

1) Prices of Agricultural Products

Presently, the government is controlling prbduction of some main
crops of which governmental purchasing prices are given in Appendix D-1-8.
The minimum target production of some of the main crops in each district
is fixed by the government according to the land fertility levels.

However, farmers are allowed to put any surpluses of their products
inte the private distribution system after accomplishihg the quotas for '
the agricultural products controlled by the government. Appendix D-1-9
shows the average faym gate prﬁces of main crops in the entivre Egypt and
the Sharkia Governorate respectively, which are privately traded.

2} Prices of Agricultural In-put Materials

The government has been distributing necessary agricultural in-put
materials among farmers through such pubiic bodies as local agricultural
cooperatives, regional branch orgahizatébhs'of the Principal Bank for
PDevelopment and Agricultural Credit.

~ The prices of in-put materials such as fertilizers, seeds, pesticides,
etc. distributed through the public bodies are fixed by the government
depending upon the:subsidizing policies and strategies from time to time.
Each farmer is able to purchase, at the governmental subsidized prices,
certain amount of fertilizers determined based on the maximum fertiliza~
tion levels as fixed by the government acCording.td the local soil
fertility.

- However, additional amount 0f.ferti1izers'which exceed the govern-
ment-fixed fertilization levels is to be purchased at the non-subsidized
‘higher prices. '

D-1-4. Farming Management Conditions

1)  Land-holding Conditions



It is reported that the average area of each of the villages number-
ﬁng about 4,000 in Eqypt is approximately 15,000 feddans. Since the
average number of Yand-holders in each village is estimated at 500, the
average unit holding area is'approximate]y 3 feddans.

However, in San E]1 Hagar, it is reported that each cooberative
organizes about 250 farming families with the total cultivation area of
§0me 1,300 feddans. Therefore, the average farmina area for each family
is about 5 feddans. Apprbximately 50,000 people are inhabiting San [l
Hagar with the tota) cultivation area of some 43,000 feddans .

2) . %arm Mechanization Conditions

IL is reported ‘that the total number of tractors, pumps of 7-10 p.s.
and threshers Current]y in operation are 26,000, 21,000 and 14,000
respectively in Egypt. Since the annual total national cultivation area
“is about 11 mi]]ion féddahs, it is estimated.that'the average annual
cultivation area covered with one unit of tractor, pump and thresher is
roughly 400 feddans, 500 feddans and 800 feddans' respectively in Eqypt.

There are a few types of machinery farm1ng operation services
available as follows

(i) Group oberation services

More than 50% of all of the tractors in Egypt are privately
ovmed by groups of small farmers, Machinery operation services .
offered by these aroups are available, for reasonab]e operation
charqges, to farmers who do not beTonq to the agroups.

{ii) Cooperative operation services

It is reported that mach1nery farmlng operat1ons for less than
10% of the total annuai cultivation area are done by utilizing the
machinery services offered by coonerat1ves Cooperat1ve machinery
operation charges are less than the actual costs, since they are
subsidized by the government .



(i11) Governmental operation services

An autonomous governmental organization has been providing
machinery farminq operation seryvices in order to facilitate the
implementation of the existing governmentéi s0i1 amerioration
projects. Machinery service charges are less than the actual costs,

since they are subsidized by the government.

Inc1denta11y, Appendix D-1-10 shows the standard charges for
seedbed preparation work done by tractors or draft animats through
cooperatives or private sectors in 1979, As specified, cooperative
charges were somewhat less than private sector's charges.

D-1-5. Supporting OrganiZatﬁon for Agricultural Development
1) Research and Extension Activities

(i) Research 6ctivit1es
The aqr1cu1tura1 Research Center ]ocated at, Gaza wh1ch is
administered by the M1n1stry of ‘Agriculture has been respon51b1e
for all types of governmental aaricultural research activities
since 1971, when the function of each 0f the're$earch departments
of the Ministry of Agriculture Was transferred to this research
. center. ' '

Many new technologies and crop varieties developed by the
research center have been put into practical use through a lot of
extension workers ali_over the country.

Preéent]y, the research center orgénizes 11 research institutes
COVer1ng the fields of agronomy, soil science, an1ma1 science and
'agr}cu¥tura1 economics. In addition to those 1nst1tutes, the
research center has some agr1cu]tura1 research stations d1str1buted
in both upper and 1ower'Egypt regions. (For details, see Appendix
D-1-11) Usually, research on plant breeding has been placed the
first priority among many types of aqr1cu1tura1 research act1v1t1es

in Egypt.



Well-oraanized research programmes launched by each institute
have released high yielding new varieties of cotton, rice, wheat,
maize, etc, adapted to the local agronomic conditions of Eqypt.

(i1) FExtension services

Governmental bodies involved in agricultural extension

organization in Egypt are well organized at both central governmental
and lTocal governmental levels. -

At the central governmental level, under-secretary and the
high advisory council for extension services are responsib]e for
actual programming, methodology and strategy development, and
administration of extension services in coopekat%on with each
department with some specialized divisions. {See organizational
structure shown in Appendix D-1-12)

At the local governmental level, extension inspéctDPS'are '
responsible for the execution of extension services planned by
the central government. Extension inspectors for districté'are
administering extension agents in each regional area who are
responsible for educatingxloca] farmers and transferring moderniz-
ed'agricultufa1 technologies to them. (See organizational struc-

ture shown in Appendix D-1-13)

Some 10 Tocal leaders with good agronomic knowledge and human
characteristics are seiected in each v1ilage by extension agents.
Currently, about 2,200 extension agents are working on extension
programmes in approximateiy 4,000 villages all over the country.
Those extension agents with the academic qualification of Bachelor's
degree of science are also responsible for collecting agronomic
data obtained at each village.

In each village, 4 ha of field-plots with good irrigation and .
drainage system belonging to some df the local leaders are utilized
as'demonstratﬁona] p]ots_which are usually located beside main roads
50 that the demonstrational presertation of advanced cropping_



fechnologies can be appreciated by as many local farmers as possible
with easy access to those plots. The'purpoSé of the establishment
of those demonstrational p]bts is to transfer new technologies and
to release new varieties to local farmers developed by the govern-
mental research organization. The successful conditions of crop
cuttivation presented at demonstration pTots'have caused many 1dca1
farmers to accept new technologies who tend to be relictant to
accept technological and bioiogica] innbvations because of their
conservative way of thinking concerning the traditional farming
practices. Crop cultivation at the demonstration plots is subsidiz-
ed by the governménta] organization and some‘égricu1tura1 contests
are conducted in order to give farmers an incentive to improve.
their farming methodo]ogies.

In addition to the extension services organized by the Ministry
of ‘Agriculture, Ministry of Land Reclamation is also responsible for
providing new settlers with extension services in newly reclaimed
areas. Agricultural engineers and assistant engineers who belong
to the Ministry of Land'Rec1amation work on extension services.
Each'assistant engineer covefs about 500 feddans of reclaimed lands.
They offer educational presentations for settlers:concerning crop
rotatiohs; ferti1izefs, pesticides, seeds, farm mechanization, etc.






D-2. AGRICULTURAL DEVELOPMENT PLAN
- D-2-1. tLand Utilization Plan

1) Land Area by Utilization Items

Table D-2-1 shows the conditions of the preéent land utilization
in the project area and the future land utilization after completing
the nroject implementation.

As shown in the table, 18,400 ha of new net cﬁ]tivation area will
be added to the present net cultivation area with the project.

A1 of the presently submerded lands of 12,200 ha will be dried
up to be put into any practical utilization. AT1 of the notentially
arable lands of 16,500 ha which aré presently not cultivated will be
utilized as crbp fields with the project. The tands itemized as
"others" will cover 10,500 ha all together.

?) Basic Land Utilization Strategies

Each part of the cu]tivated lands in the projéct area will be com-
posed of certain number of rotational unit'zohes, each of which consists
of 60 field plots planted to allfof the proposed three summer crops in.
fthe 3nyeaf rotation system. Therefore. no field nlots are to he spe-
cialized for any particular crop according to the agronomic land nature
and properties as clarified in the land classification system.

‘However, it would be concluded that there will be no significant differ-
énces among classified agricultural lands in terms of their'productiv—
ity of any one 6f the crops in the proposed 3-year rotation‘system.
Thus, about 200 unit rotational zomes will be distributed evenly"

throughout the:projéct area.

A1l of the lands of 10,500 ha which are not to be-cu]tivﬁted will
be utilized for certain purposes as specified in the table. With:
respect to the actual utilization of the non-arable waste lands with
the total area of 600 ha, they will be utilized as multi-purpose sites
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Table D-2-1

Land Utilization Conditions in the Project Area

(Unit : ha)
Item Present Planned
Net cultivation area 2,500 20,900
(6,000) (49,700)
Submerged area 12,200 -
(29,000)
Arable area not in use 16,500 -
{39,300)
1/
Others - 200 10,500
(400) (25,000)
Total 31,400 31,400
(74,700) (74,700)
Note : Area shown in ﬁakentheses is in feddan.
1/ Details are as below
Item Area (ha)
~ Existing voads & canals 200
Non-arable waste lands 600
Residence area 1,000
Planned roads & canais 2,800
Terminal facility-sites 5,900
Total 10,500
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where various types of garbages, city sewage from each village, cattle
excreta from the Tivestock centers, etc. will be disposed of or dumped
off. They will be dried up, buried into the ground or incinerated
depending upon the situation and the items concerned.

D-2-2 Agricultural Production Plan

1} Selection of Candidate Crops for the Potential Cropping
Patterns

(i) Majér factors for the determination of candidate crops

It ié conceived that major agro-factors which would govern
the potential croppfng patterns in a particu1ar area are natural
and/or artificial conditions of local climate, indigenous soils,
hydrology cum irrigation water resources, agricultural produce
marketability, fundamental policies or strategies for organized
agricultural development, etc. Consequently, those factors
associated with the south Hosainia project area would be charac-
terized as follows: '

a) Local climate

Annual average precipitation is extremely limited ranging
from some 50 to 100 mm with seasonal fluctuations. Thus, the
local agriculture is completely dependent upon artificial irri-
gation resorting to the water resources of the Nile river.
Although the temperature is géneral]y high, especially in the

© summer season, with the yearly average temperature close to
20°C, many of the agronomic crops found in the temperate zones
have been grown in the'surrounding areas. Judging from some
existihg meteorological data for neighbouring cities, the year-
1y average velocity in the'project area would not exceed 5 m/s.
Consequently, windbreaks such as trees around the fields to
protéct crbps from strong winds and sand storms would not be
always necessary. Annual evaporation level is abproximately
2,000 mm having a great influence upon the crop water require-
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ments. It is considered that other climatological factors such
as solar radiation, photo-periodicity, humidity, etc. are not
having adverse effects on the productivity of iocal agronomic

crops.

As the above, it'may be concluded that the local climatic
conditions would hardly control and limit the selection of aqaro-
nomic crops, except for some special type of crops, to be introdu-

ced to the project area.

b) Indigenous soils

Most of the soils in the nroject area would be classified as
clayey soils with hea#y to 1ight texture. The soils are very
saline due to'impeded drainage and the high table.of groundwater
with extremely hiqh_sa]inity. For this rea$0n, aTthough leaching
operations which will be applied to the Qroject area can be ex-
pected to vemove the salts in the soils to the extent that most
of the crops are able to grow well, sa1t—fd1erant crobs shpu]d be
selected as candidate crops for the cropping patterns. Inciden-
tally, in the early stages of the project life, the arowth of any
fruit crops with déep root-zone will be retardéd or stunted due to
the éffects of the initial high water table even after the leaching
onerations together with the establishment of dkainage system have

been completed.

c) Hydroloay cum water resources

As would be the case For'other 1rrigated'agricu1fuba1 lands
in Egypt, the fresh canal water is to be mixed with'draihage water
with high salinity to be utilized as irrigation water for the
crops in the projecf érea. Thrdugh manipulating the mixing opera-
tion, the salinity of the irrigation water is planned to be main-
tained about 800 npm. Although this Tevel of 1Frigation water
salinity wouid not be hazardous to the normal growth of crdps,
there is a great dea1-0f poSsibi]ity that the continuous irriga-
tion with this mixed water will accumu]ate'saTtS'in'thé soils.
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The relatively high evaporation rate and heayy clay texture
peculiar to the project area may enforce and facilitate this
process.

In this connection, utilization of salt-torelant Ckbps or
varieties in the project area will be the most fundamental
agronomic strategy for the crop production scheme.

d) Marketability

It would be ekpected that any agricultural producé derived
from the project area will exert not a little impact on the
régional or domestic market. In this respect, éccording to the
demand projection for agricu]tura1 produce conducted by the
government/FAG in 1973, the Tevel of domestic demand for all kinds
of main agricul tural produce, except maize and millet flour, in
1980 would be expanded by 14-26% depending on the preduce in 1985,
This projected rapid demand increase is c]ﬁsely associated with
expeéted raptd population and income increase. (For details, see
Appendix D-2-1)

“e) Governmental po]ities

~Within the framework of the Five-Year Plan, two strategic
approaches to national agricultural deve]opment, "horizontal
expansion" and “vertical expansion" have been clarified. _
Horizontal apprdéch purports to eXpand agricultural production
‘through increasing total cultivation area together with the
promotion of mechanized férming. New land reclamation and green-
ing of deserts will contribute to this approach. On the other
hand, vertical approach intends to eXpand agricul tural production
through raising unit area yield resorting'to biological innova-
tion and intensified farming methods.

In general, the'Five-Year Plan has placed special emphasis on
the expansion of staple field:crop production to maintain its self-
sufficiency in foodstuffs and also on the production expansion of

Tivestock produce such as beef meat.
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(ii) Justification of crop selection for the ckopping patterns

Taking into consideration the above-mentioned factors associat-
ed with successful production of crops in the project area, the
foi]owing'canditate crops have been selected for the establishment
of the cropping patterns: :

a). Rice
The local climate is considered to be suitable for the produc—'
tion of rice. The rice production in the Sharkia'Governorate.where

the project area tocates was as much as 15.5% of the total domestic

production in 1979.

From the viewpoint of botanical physio]ogy; the rice plant grows
well in the clayey heavy soils which widely exist in the project
area. The rice plant is highly resistant to salts and the downward
Imovement of soil moisture deep to the drainage system caused by the
continuous submerﬁed conditions of the paddy fields will prevent
the harmfuyl salts from acCumu1ating in the upper layers of the'soi}s.
Accordinag to the demand projettion study, the rate of increase in
the domestic demand for milled rice from 1980 to 1985 is expected
to he about.17%._ Furthermore, within the framework of Five-Yeak Pian,
“the preoduction ekpansion of such potentially export-oriented crops as

rice has been encouraged.

b) Cotton

The productivity of cotton grown in the Sharkia Governorate has
been higher than the average one in Egypt mostly because of the
better local climatic and edaphit conditions than- those in other
regions. For example, the average yield of lint cotton for the
Sharkia Governorate was 0.416 tons/feddan and the nationa]anefage
was 0.369 tons/feddan in 1978. The cotton plant has high salinity-
resistance and will be growing in the project area with irrigation
water of some salinity. As the most important cash crop in Eqypt,
.production'of cotton in the project area will be of great importance.
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The estimated rate of increase in the Jevel of domestic demand
for Tint from 1980 to 1985 is 19% according to the'démand projection
study.

¢) Berseem

Relatively favorable crop-ecological conditions. for berseem
have been making it possible to cultivate it widely in the Sharkia
Governorate. This forage crop grown in the Sharkia Governorate
took up some 13% of the total berseem cultivation area in Egypt in
1979.

As indicated in the Five-Year Plan, the expansion of meat
production is supposed to be playing a role in the domestic agricul-
tural development. In this regard, berseem as the most important
forage crop in Egypt should be producéd to promote livestock
production in the project area.

d) Wheat

The Shérkia;ﬁovernorate had produced 226,114 tons of wheat
contributing about 12% of total domestic production in 1979. Local
c]1mato?oq1ca1 cond1t1ons are considered to be re]atqve1y favorable

for wheat cultivation in the region.

According to the demand projection study,_réte of increase in
the level of domestic demand for wheat flour from 1980 to 1985
would be about 17%. On the other hand, the total amount of wheat
imported in 1979 was as much as 2,251,934 tons.

e) Maize

Maize production in the Sharkia Governorafe was 412,580 tons
contributing some 14% of the total domestic production in 1979.
The:Toca] climatological conditions are faverable for maize produc-
tion. It is salt-torelant enough to be introduced to the project

area.
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~ Although no increase in the domestic demand for maize could be
expected in the near future according to the demand projection
study, the amount of maize imported in 1979 was as much as 493,871
tons. Furthermore, in the Five-Year Plan, the necessity of strate-
gical expansion of maize production has been noted. In addition,
prnduction'of-gfeen fodder maize as a valuable summer roughage will
play a role in the promotion of livestock industry.

_ Consequently, in accordance with this strategy, maize produc-
tion should be promoted in the project area.

2) The Cropping Pattern

As a local farming practice, after leaching operations have been
completed in new]j—?ec]aimed areas, a few kinds of crops such as rice,
berseem and1bar1ey are exclusively grown as initial reclamation crops in
. fhe areas adjacent to the project area. Those salt-tolerant c?ops'can be
expected to grow to some extent even in the most recently leached clayey
soils which will still make the crops subject to relatively high soil
salinity. |

In addition, during this period of initial reclamation, relatively
targe amount of irrigation water needed for ‘the cu]tivatidn of those
crops will further facilitate and enforce the natural soil Teaching
process caused by irrigation.

Thus, in the proposed cropping pattern shown in Fig. D-2-1, only
rice and berseem will be intensively grown during the first three years
after leaching operations have been done.

After this period, other sa1t—t01érant crops SUCh as cofton, wheat
and maize will be also grown in the 3-year rotation system as shown in
Fig. D-2-2. Basically, in the 3-year rotation system, the whole cultiva-
tion area will be divided into three blocks and_each b]dck will be plant-

ed to cotton, rice or maize respectively as a summer crop.
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Buring this period of 3~year.rotat10n,_the chemical and physical
properties of the clayey soils will be gradually improved to the point
that somewhat salt-sensitive crops can be grown on the soils.

Therefore, after completing this 3-year rotation a few times, there
will be some possibilities that some other cash crops such as vegefab]es,
011 crops, etc. could be involved in the cropping_battern depending upon
the soil chemical and physicaT conditions.

3) Cultivation Practices with the Project

(i) Rice

Rice will be grown by "the direct seeding cultivation method”
for the first three years in the initial reclamation period.

Dufing this period, it could not be economica11y reasonable to
allocate any labour force to the transplanting of seedlings due to
the extremely 16w yields expected. In addition, the longer irriga-
tion perjod needed for "the direct seeding cultivation method" will
further speed up the natural soil leaching process. (Fof details
on the cultivation system;'see Appendix D-2-2) '

After this period, however, rice will be grown by tthe  trans-
planting cultivation method" in 3-year rotation system. This
cultivation method will save.irrigation'watér and increase the unit

rice vields. (For_detai]s on the cultivation system, see Append{x
D-2-3)

As a local method vecommended by the'govérnment, 3-4 seedlings
shou]d'be'transp1anted per hill at the planting space of 15 x 20 cm
in the proposed cultivation system. However, the possibility of
widening this planting space should be studied in the future from an

economical point of view.

The ratio'of nursery area to main field area is high ranging
from 1:8 to 1:10 in Egypt due to the relatively high planting density
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because of the low tillering rate caused by the unfavorable physical
conditions of nurseries such as uneven land levelling, etc. and
also to low germination rate of seedé locally available. :The
possibility of lowering this fatio_shou]d be also studied to minimize
the amount of in—put_matefia]s and labour Force needed for the grow-

ing of seedlings to be transplanted.

Since the rice plants grown in the project area may be subject
to somewhat adverse effects of salts from irrigation water mixed with
some drainage water, utilization of such rice variety as Giza 159 with

high salt-tolerance will be recommended.

The possibility of utilizing.transplanting machines should be
also studied in the future.

{ii) Berseem
When cultivated in the rice fields, the seéds'ofgberseem will

be scattered among the rice plants and no field preparation operations

will be required.

The first ferti?ization will be done approximately one month
after seeding. Next tbp dressing fertilizers will be applied at
the time of the first and the second harvesting. (For details on

‘the cultivation system, see Appendix D-2-4)

(iii) Cotton
"Seeds of cotton wi]i'be'sown on ridgés by d seeder -equipped with

a ridger.
Although 24O kg of superphosphate per ha is appiied as a basic
fertilizer, 180 kg of urea per ha will be top-dressed two times after

thinning of plants has been done.

[nsects control will be done in two ways as a traditiOnaI:local
farming method. In the early stage of the_piqnt growth, eggs and
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small larvae of pest insects will be removed mechanically with human
hands and in the later stage, they will be controlled chemically by
spraying insecticides.

Row spacing is designed to be 0.9 m. The planting space of
0.9 x 0.4 m will be recommentded, Seeds will be sown at the D]ant1ng
interval of less than 20 cm on the same r!dges and the plants will
be thinned to adjust the plant population. (For details on the
cultivation system, see Appendix D-2-5)

{iv) Wheat

Seeds of wheat will be scattered fnthe fields by broadcasters.

260 kg of urea per ha will be applied about 40 days after seed-
ing and no phosphorus fertilizers will be applied as a local farm-
ing practice.

Any rust-resistant varieties with the cultivation period of
about 145 days should be utilized in the proposed. cropp1ng pattern.
{For deta1ls on the cultivation system, see Appendix D-2-6)

{v) Maize

Seeds of maize will be sown on ridges by a seeder eqUippéd'with
a ridger. 240 kg of urea per ha will be top-dressed two times after
thinning of plants has been done. No bhosphorus fertilizers will be
applied as a local farming practice.

Any varieties with the cultivation period of about 105 days Bl
shou]d be utilized in the proposed cropping pattern. Planting space
of 90 x 20 em will be dppropr1ate, thus providing the p1ant1ng _
:denSIty of about 56, 000 plants per ha Seeds will be sown by seeding
| machines at a planting interval of less than 10 cm on the same ridges
and the plants will be thinned at their early growing stages to
adjust_fhe plant population at the target'rate. (For details on the
cultivation system, see Appendix D-2-7)
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However, for the cultivation of green fodder maiie, the planting
interval on the same ridges should be Tess than 20 cm and on thinning
operations should be done. (For details on the cultivation system,

see Appendix D-2-8)

For details on the total amount of in-put materials needed for

each crop, see Appendix D-2-9.

4) Target Yield

. The target yields of some main crops in new]erec1a1med areas which
have been fixed by the Ministry of Land Reclamation based upon a great
deal of data on the actual yields in areas reclaimed by the m1n15try are
shown in Appendix D-2-10. It should be noted that those target yields
are applicable exc]usivé]y to the areas with clayey soils.

According to the target yields, most of the crops are supposed to be
able to attain their maximum productivity in the sixth year after leaching
has been done. It is noted that the maximum ta%get yié1d of each crop
shown in the table is somewhat highersthan the recent national average
mostily because of the fertile c1ayéy spils in the areas concerned.
Considering other favorable local agricu]tUra1 conditions, these relative-
1y high target yields will be appropriate.

Consequently, the target yield of the six kinds of crops involoved
in the cropping pattern are determined as follows based upon the general

target yields:

(i) Rice

In the first year, the y1e1d will be as low as 1.2 tons/ha
It will be 1ncreas1nq by two ‘times in the second year and’ atta1n1ng
the maximum amount of 7.1 tons/ha in the s1xth year. From the sixth

year, it will Cont1nue to be at th1s max1mum level.

Regarding the fertilization ]evei,_ukéa as'a'ﬁitfdgéndus'
fertilizer will be applied two times during the cultivation period
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at a rate of 120 ka/ha respectively. Superphosphate as phosphoric
fertilizer will be applied at a rate of 230 Kg/ha. However, in the
first year, this fertilization leve] will be reduced by .50% and it .
will be increased gfadua1]y to the normal Tevel by the fourth year.
(For details, see Appendix D-2-11)

(ii) Berseem

The maximum target yield of 57 tons/ha will be attained in the
sixth year for the cultivation of full-term berseem which provides
four cuttings. It will be 28.5 tons/ha for the cultivation of catch-
cropping berseem with two cuttings. However, in the first yeah, it
will be as low as 33% of the target yields.

Regarding the fertilization level, as the first top dressing
fertilizer, 240 kg of superphosphate will be applied per ha. For
the second ahd'the third top dressing fertilization, 120 kg of supér—
phosphate will be applied per ha respectively. However, this
fertilization Tevel will be reduced by 50% in the first year and
aradually increased up to the maximum level in the fourth year,

(For details, see Appendix D-2-11) '

(iii) Cotton

.The maximum target yié]d'of seed cottbn, 3.0 tons/ha will be
attained in the fourth year. It will be less than 1 ton/ha in the
first year and gradually increased until the fourth year.

With respect to the fertilization level, as a'top dressing
fertilizer, 180 kg of urea will be applied per ha two times. On the
other hand, 240 kg of superphosphate as a basic fertilizer will be’
applied per ha. Those appiication rates will be reduced by 50% in
the year and gradually increased until the fourth yéar when the
maximum level is attained. (For details, see Appendix D-2-11)

(iv) Wheat

The ‘target yield of wheat will be 4.3 tons/ha. It will be about
half as much in the first year. ' '
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As a top dressing fertilizer, 260 kg of urea will be appliied
per ha. In the first year, this application rate will be reduéed
by 50% and gradually increased up to the normal rate in the fourth

year. (For details, see Appendix D-2-11)

{v) Maize

The target yﬁe]d of majze will be 5.3 tons/ha. It Wi11 be as
tow as 2.7 tons/ha in the first year. It will increase by some 1

ton/ha annually until the fourth year.

_ As a top'dressing fertilizer, 180 kg of urea wil]:be app]ied per
‘ha two times during the cultivation period. This app]ication rate
will be reduced by 50% in the first year and 1ncreased'gradually
"up to the normal rate in the fourth year.

(vi) Green fodder maize

The target yie1d of green fodder maize will be 60.0 tons/ha. It
will be half as much in the first year.

- The ferti]ization'levé1 wiil be the same as that for maize. ({For

detéi]s, see Appendix D-2-11)

5). Utilization of Agricultural By-products from the Project

_ Rice straws as agricultural by-products from thé'pfojéct will be fed
to beef cattle in the project area. Consequently, their value will be
evaluated in terms of the value of beef cattle produced. Estimated. target

production of rice straws from the project will be as fo]lows;

_ : . Year .
o st 2nd  3rd 4th 5th 6th
Production 0.8 1.7 2.5 4.2 4.2 5.0

“{tons/ha)

Therefbré,-annual_tota] target production-of‘fice straw with the

project during the'project 1ife will be as follows:
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Year in the prdjectwjjjgr

3rd - 4th 5th 6th

3,344 10,450 20,90 26,693

Production - 7th  8th 9th 10th
(tons) 32,487 36,040 35,831 32,278

1th - 12th
33,387 34,485

Note : For details on computation, see Appendix D-2-12
1/ Maximum total target production

Wheat straws, p1antnresidues and removed plant bodies of cotton and
maize as agricultural by-products will be utilized as roughages and fuel
depending upon the situation by individual farmers. '

6} Total Agricultural Production'Expected with the Projett

Fig. D-2-3 shows the percentage share of net cuitivatidn area of each
crop in the total net cultivation area with the project during the project
life. ' '

As the figure indicates, in fhe'summer,éeason in the 10th year,
each crop is supposed to start covering the planned cultivation area which
is to be fixed in the complete 3-year rotation system with the project.
Bésed'on this, the actual net cultivation area of each crop is computed as
shown in Table D-2-2.

‘Total production of each crop expected in eébh cropping season is
specified in Table D-2-3 and Table b-2-4, The max i mum total target
pfoduction of each crop will be expected in the 12th through the 14th year.
(For details on combutation of target production, see Appendix D-2-12)
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Y

2/

A1 farm lands in the project aréa get in'to__Sfyear ro_tation system
in the SuMEr SEason in the 10th year

AH farm }ands in the pro;ect area are expected to start providing
maxinum target ytelds in the symmer season in the 13th year,

D-38




poyisw bBupjue|dsuedy e T

poyraw BuLpass 30341p Ag /T 1$3I0N

0°006°02 0-006°02 0°006*0Z 0°006°0Z 0-006°0Z 07006°02Z 0°006°02 0700602 0702£°91 9702L°9L C"0¥S'ZL 070¥S 2L 0709E"E 00s8°g 0'0BL' v 00aL'Y {e30L
0°L68°9 - 9 L16‘s - zeel'y - 8'8sL'T - yBLECL - - - - - - - Jeaun
- 0'gse's - popsr - BlELZ - 2 et - golL - - - - - - b A4
- 0°£55°E - vevs'z - g lel'e - eyl - 9L - - - - - - azLey
- 0768°9 - 9'2i8's - zeEl'y - 88§z - t6LE'L - - - - - - uo33ol
. oants A epat B - . it
0-901°L - 2 990" L - 0Eps's - g ety - §°008°7 - peEtL - - - - - mE%Eu.ﬁ:M
- L3 - - '3 - - ] - . [ ) - - < - . + - . L3 - - L) - Eum-—wn..
071589 zele‘s g8l 1l 7 616°€1 0" 0¥5° 2t 9'091* 1t 0°095°8 0°081'¢ taal-11nd
- 0689 - 9" L1§°s - zeel'y - 88§4°7 - pELEL - - - - - - Frohds
- - - o o8ty - orese‘e - oobs L - 0" 0¥5ZL - 0OpSteL - 0°09E*8 - 0 0S1'k Joadt
R ns TR ng SrT- R R v R I L RS T s T TS
yit R Y36 usg yiL g uig uiy < P4 suel] dodd
{ey  :31un) _ : 5717 399004d oYz Ul 4T3}

317 300fodd ayz uL sdodd Aq eady LeL3RALT N 2-2-0 91498

D-39



uorgonpoud 38B4e3 12101 WNULXEK /T

1S9°62 62882 §38°Lz SOL'SZ BLL6L Zp2El BEL'R
-~ 168°81 16878l §0V°8L 892/l O02v'SL S9°LL 888°
-~ 169°02/7169°02 6EL°0Z 229°8L S2LSL [8S°LL Evv°L
--- 696°87 695°87 £696°Sy 1Gv[y VEGSP 8BL°LS [2HTLS
-~ TPl gL WeZl WL w0t 036 U1s

32U 9 BZLE ‘UO3I0) @OLY 4O UOLIONPOUJ 33Buel [R3I0L

aad
875y
298°¢
679°9%

[

9417 102l04g 8U3 UL

920N

- - - - Tesup
sle‘l - - - szLey
LA - - 40120
ZLE°8E 9B0°0E BYDGL 9LC'S 8Ly
yig  Y3s Ul PUE s3I doda)
9417 308L04d 803 UL B34
£-7-0 @Lcel

D-40



ugL32npo.d ymmLmu 12307 WALLXBY /T

uose3s JAJULY [T

upseas meE:m. /T 1sa10K
rosLeLe o a6¥°202 $66°€61
R EEELEE R \Mmowamm FEPSTE6L CBBEEBE ZvETEsl Z61°L5E
L9z 101 192 1ol £90°86  £90°86 ZIECLE
P8 p6T 292796 555682 6L1°56 90°592
ng Y] ng i tH ng M
...... N IEL 12T Uil
519%2L1 0b0* 061 0V L8 £SP* 08
8i6 6/t y8E°erE  SEE7 041 : €06 v¥E  £0§°%51 Gvz Set  £oy el £€5'8s¢
FARRRY: S190° 18 190°18 §0C°09  603°0% 954 0y 955°Cy 206°€2
92588 £28°192  $L7°68 . Y50°P82. 0696 059957 9686 1£0see
I nS th ng 1] s ng i o ng ]
uioL usg G Uz
81€ iz
§ya° (01 6LL°S0Z . 0vE &L SOE'PEL  GE6up §95°65  G&d 61
205°€2 TLootoL .l0C°0L - - -
$YE 8L U661  6€2°S9 SO3'PEL  ST6'vy 69565 . S5R‘6l
iR ng ik tH ng 0 ts ng IR i S
19 yis Yy pag
{suc3 :3tup)

8417 1900044 BUl UL BZLB 42PPOJ UBBLY PUR L3ISJAZ 40 UCLIINPOUL 190401 (P01

3411 10alo4d 8yl ul Jedj

_¥-2-0 919:L

(g + (¥
235490 oulodedd-yd3e] (4
Wassaa Wiaz~1nd (v

2ZLRW S3PPOS UATJY (7

{8+ (v
waas4aq Hutddoad-udie)

—
@)

waesdag waaj-1|n3

—
=

STLRW JBPPOS LBBJY

(g + (¥
woasLaq buiddosd-ua1e] (g

—

3

wWaas4ag waay- LN {v

SR 4047

B-41



7} Livestock Plan

(i) Livestock Breeding in A.R.E.

Statistic data on the trend of livestock foodstuffs in A.R.E.
indicate that their consumption has exceeded the prbduction specially
in these days, resulting in the necessity to import 50,000 to 60,000
tons of livestock foodstuffs to balance the demand and supply. The
consumer's pricé of edible meat has tended to rise year by year,
and the Govérnment was compelled to take a firm attitude against the
price escalation of meat in 1980, and prohibited butcher's shops. to
sell meat for one-month period. These facts suggest that it is an
urgent necessity to increase the domestic production of edible meat
to stabilize the peoples' livelihood. Taking into éccouht the above-
mentioned food situation in A.R.E., it is proposed to strengthen the
livestock bféeding as a part of the agricultural development under
the Project. '

{ii) Domestic Animal to be Selected for the Livestock Plan

A.R.E. imported 27,000 tons of chicken and 34,000 tons of beef
as of the year 1979. Specially, the shortage of beef has been
conspicuous. Therefore, beef cattle has been selected as the domestic

“animal to be raised in the Project Area.

(iii) Beef Cattle .to be Raised

a) Production Capacitylof Forage Crops in the Project Area

The proposed cropping pattern and cropping areas suggest that
the Project Area could produce the following quantity of forage crops:
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“Production Capacity of Forage Crops

Croppihg Yield per Yield

. */ - */
Nutrients— Production of--

o Areal{ha) ha(ton/ha) ©(ton) per Unit(%) Nutrients{ton}
Berseem for four
times harvesting 6,897 57.0 393,129 13.1 51,800
Berseem for two . - o
times harvesting 7,106 . 28.5 202,521 13.1 26,530
Rice straw 26,125 37.1 9,692
Green fodder maize 3,553 213,180  17.3 36,880

Total 834,955 124,602

MNote : */ : Total digestible nutrients (TDN)
b) Feed requirement
The feed requirement of beef cattie consisting of 100 head in

Growth Stage

different growth stages is computed as follows;

Feed Requirement of 100 Beef Cattle

Feed Requirémenta
(TDM) of the
Herd of .Cattle

Cbmpositionl

Weight Feed Requirement (TDN} _of Herd

{kq} (kg/head/day)(kg/he&d/yea?j {head) {ton/year)
calf 120 2.0 730 30 22
Raising Cattle 270 3.8 1,387 30 42
Cattle 450 5.3 1,935 40 77
Total | 100 141

¢} Beef Cattle Herds to be Raised in'the.Project Area

The'nhmber of cattle herds with the~éomposition shown in the
above table .capable of growing in the Project Area is computed

~ based on the production capacity of forage crops and the feed

requirement of cattle as follows:

Production capacity of T.D.N. : T.D.N. requirement by 100 head

_of cattle : _

= 124,602 tons + 141 tons = 884 herds
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Therefore, cattle of 88,400 head will be raised in the Project
Area. Out of 88,400 head of cattle, the percent in number of calvyes,
raising cattle and grown-up cattle will be 30%, 30% and 40% respective-
ly, that is, calves of 25,520 head, raising cattle of 25,520 head and
grown-up cattle of 35,360 head will be raised in the Project Area,
accordingly.

(iv) Livestock facilities
In order to raise cattle of 88,400‘head, the site and scale of

breeding facilities have been determined based on the following basic:

lines:
a) To utilize the non-agricultural lands for same facilities; and

b) . To make an'appropriate scale of livestock breedihg in each
collective lTivestock center in consideration of ‘the environmental”
pollution possibly caused by cattle breeding, storage and trans-

portation of feed, prevention of diseases, etc.

¢) The intensive breeding of cattle will be practiced in accordance
with their growing stages. Calves and raising cattle will be accommodat-
ed separately from grown-up cattle.

d)  Livestock faéﬁ]ities will roughly consist of a stall and ‘a yard.
It will be necessary to secure a space of 3.0 sq.m/head in the stall
and that of more than 10 sq.m/head in the yard.

é)' Site for lijvestock facilities

There aré four different non-agricultural lands "in ﬁhe south-
eastern'portion of the;Projéctkﬁrea which wili be out of the .irrigation
area in ihe'Project."These nonragricu1tura1 lands are'about.290 ha

“in total, and are large enough to raise 88,400 head of beef cattle as

follows:
A = 88,400 x 13 sq.m/head ~ 115 ha

where, A : Area required for breeding 88,400 head of beef cattle.
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f) Beef cattle to be raised in a livestock center

Beef cattle of 88,400 head in different growth stages will be
raised in four livestock centers. Calves and raising cattle will be
raised in three livestock centers whereas cattle in the remaining
céntef. In other words, one cattle group consisting of calves of
‘8,840 head are raising cattle of the same number will be raised in
each of the three Tivestock centers, and the remaining livestock
center will be operated exclusively for 35,360 head of grown~dp cattle.

g) Facilities within a Tivestock center

Calves, raising cattle and cattle will be separately provided
with @ stall and a yard. Feed will be put on a feed rack to be install-
ed along the outer stall. Electric fence will be.used for stockage.
Further description of the facilities is made in Appendix D-2-13.

{v) Operation and maintenance plan

a) Feed and drihking water supply

Mainly berseem of which cu?tivation_has been planned in the
Project will be diréctly purchased from gfowers'in order to furnish
to cattle in each Tivestock center. The annual requirement of-
‘roughages computed is about 835,000 tons. Berseem.purchased from
growers will be stored at a feed storage house to be built within
“the livestock center areas, and given to cattle based upon a schedule.
Necessary facilities for water supply to the livestock centers has
been p]ahned as a part of the drinking water supp]y plan for the Project
-A?ea In comput1ng the drinking water requ1rement in the livestock
center, the drinking water requirement per head amounting to 60 11t/

head/day has been employed.

b} Operation and management staff

A I1vestock center will be equ1pped with an operat1on and manage-
ment office to which a necessary number of operation and maintenance
staff will station. The ordganization chart of this is herein attach-
ed. {See Fig. D-2-4)
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o]

Operation and management staff

About 600 staff will be required to participate in the operation.
and management of each livestock center such as watching Catt1e”
in yards, stalls and at feed racks, etc., furnishing feed to
cattle, treating filthy water and filth, protecting -

cattle from accidents, etc. This computation for staffing is
made on the premise that one staff will take care of 100 head
of cattle.

¢ Svecial staff

As special staff, one veterinarian will be necessary for cattle
of 10,000 head, therefbre, two to three veteriharians will be

mobilized for one livestock center.

¢) Slaughter P]an_

About 35,360 head of beef cattle will be raised in the Tivestock
center exclusively for cattle breeding. Therefore, aboutlloo head
of cattle will be butchered every day on an average. A butchéry
will be instaited in the Project Area. This plan will énable the
Project Area to produce beef of 9,850 tons/year.

D-2-3 Agro-processing

1) Estimated Amount of Agricu?tura] Produce to be Proceésed

" Most of the agricultural producé as raw materials derivéd from the
prdject area will be transported to other'parts of the country or éXpofted
to foreign countries. On the other hand, the rest of the produce as food
materials will be consumed by settlers in the project area. Thus, that
amount of food.materiais consumed by the settlers will need to be fully

processed exclusively for those settlers in the project area.

The annual amount. of wheat, rice and maize consumed by the settlers

will be estimated as follows:
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i) wheat Flour : 250 g'/x 13,000 families x 6 persons x 365 days
= 7,100 tons/year |

Si1) milled rice : 80_91/ x 13,000 families x 6 persons x 365 days
= 2,300 tons/year

ii1) _maize - 110 g]/x 13;000 families x 6 persons x 365 days
= 3,100 tons/year

Note: 1/ Average daily consumption per cap1ta in Eqypt
in 1985 estimated by FAC.

2) Plan of Agro-processing Facilities

_ Of those three'itemé, wheat and maize will be the most important
food materials which are frequently consumed by the prospective settlers.

For this reason, machinery to flour wheat and maize should be
introduced into the project area and milled rice_which is ]éss consumed
than those food materials should be transported‘into.the'project area
from some other parts. of the country close. to the proaect area with less
transportation costs. '

Thus, 21 sets of a f]our1ng machane with the processing capac1ty of
0.18 tons/hr will be needed as follows;

(7 100 tons + 3,100 tons)/(0.18 tons/hr x 9 hrs/day x 25 days
x 12 months) = 21 sets

21 sets/(6 serVice villages + 1 central village) = 3 sets

As the above, 3 sets of a flouring machine with the processing _
capac1ty of 0. 18 tons/hr should be installed at edch service v111age and
the central v11]age to provide the sett]ers at each v11]age w1th enough
amount of food mater1a]s with 1ess transportat1on costs for them Those
mach1nes should be ma]ﬂtained by a mutual association of Tocal farmers |
such as an Irrigat1on Board, etc. at each v111age.
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D-2-4. Farming Management Plan

1) Estimated Farm Labour Fofte Avaitability with the Prbjecf.

Since 3.9 feddans of irrigable lands are to be allocated to each
farming family in the project area with the total net cultivation area
of 49,700 feddans (20,900 ha), approximatély 12,740 farming families
will be settled during the project implementation.

Based on this number of newly settled families, total potential
- farm labour force available with the project after all the settlers
have moved into the project area will estimated as follows;

i} Skilled farmers  : 1 skilled farmer x 12,740 families
12,740 skilled farmers .... A

i1) Semi—skil1ed fafmers: 1 semi-skilled farmer x 12,740 families

i

12,740 semi-skilled farmers
6,370 skilled farmers ..... B

A+ B = 19,000 skilled farmers

iii) Temporaty assistant : 2 assistant workers x 12,740 families

workers = 25,480 assistant workers

As the abbve, sfhce it can be exbected that each average skilled
farmer has one young man in his family who 1s supposed to be a semi-
ski1?ed_farmer capable of providing labour force equivalent to half as
much as that of a skilled farmer, the total monthly ]abour-fokce
potentia]]y available with the project wi]] be approximately 19,000

man-months.

“In addition, if each average skilled farmer has 2 female family
members. or children, appfoximate}y ZS,OQO'OF assistaht workers will be
avdi]abfe. EaCH bne.of thoSe_assistant workers would be.able to provide
Iabour_fqrce-equivaTént_to that of a skilled farmer, when such easy
simple works. as cottqnépicking, b]ant thinning, etc., are to be done.
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2) Future Land-holdina System with thé Project

The original land distribution policy within the framework of the
project has been to provide each farming family with 5 feddans of

reclaimed new Tands.

There have been two basic systems in which newly reclaimed lands
are allocated to prospective farming settlers. In one system, new lands
are owned by farmers based upon the private land-ownership system.
Another system is to rent new lands to farmers according to the land-
tenacy policy. Recently, however, more emphasis has been placed upon
the latter system by the government.

Thus,:se1ection of either one of those two systems should be
conducted by the authority in the process of settlement implementation
considering the economic aspects of the project and the governmental

policies concerned.

However, the land-tenacy system wou]d be recommended since itIMay
be expected to function to prevent the occurrence of undesirable large-
scale land- ownership in the prQJect area. In this case, the rental
value of ‘reclaimed lands will be determined by the authority in
accordence with the degree of aQricu]tura] productivity improvement.

Concerning the actual distribution of fié1d;p1ot§ among settlers,
it is highly recommended that each farming family is suppiied with certain
number of field-plots spatially separated so that intensive large-scale
cultivation of the same kind of crop could be done ih a group of many
fie]d—pTots pdt together in the same area which belong to many different

farmers.

 With respect to the actual arrangement of field plots a1]ocated to
settlers, as shown in Appendix D¥2—14,-fhey will be grouped in three crop
belts. Each crop belt consists of 20 plots, each of which is TOO'm'by'
210 m. ~Each crop belt will be planted to either one of the three summer
crops in the summer season in the crop rotation. Those three crops will
be rotated in the 3-year rotation system in each crop belt. Each farming
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family will be assigned 1.3 feedans of 1rr1gab1e 1and in each belt so
that 3.9 feddans of 1rr1qab]e Tands all together can be pr0v1ded to each
family.

Mith this crop belt arrangement, each farming féhi]y will be able
to cultivate all of the three kinds of summer crops in the same sunmer
season at the same time each crop can be grown in the 1aﬁge crop belt of
42 ha, This type of crop belt arrangement will improve the efficiency of
irrigation management; since_eaéh tertiary canal is responsible for irri-
gating only one kind of crop in a cropping season.

Furthefmore, this intensive large-scale cultivation of a given crop
concerned will make it possible to conduct many kinds of farming opera-
tions efficiently and economically.

3)  Farming Organization

Basically, 60 farming families who are organizing farmiﬁg operatioﬁs
in a rotatidnq] unit zone (RUZ) should be responsible for managﬁng irriga-
tion operations for the RUZ. (Sée the organizational chart shown in
Appendix D-2-15.)

Attivities of 647.RUZG'S in each small vi]iage will be supefvised_
by the Irrigation Group Committeé (IGC) at the small village level which
"is composed of representatives from each RUZ.

Rotational Unit Zone Group (RUZG)'shéu1d be responsible for the
" operation and maintenance of the irrigation system including the three
tertiary canals associated with the RUZ.

Member fafmers of each RUZG will be able to adjust the a]ibcation of

' 1ab0ur force for 1rr1qat1on management to attain the best labour efficiency
in 1rrigat10n 0perat1ons Inc1denta]}y, all of the IGC's at the small
v111age 1eve} wr]] be united at the Irr1gat10n ‘Board (IB) 1n each service
village. The IB' s w1]1 be un1ted at the Centra] Irrlgat1on Board (CIB)

at the centra1_v111age Tevel. The activities of the IB's will be super-
vised'byVCIB which fs composed of some governmental officers and represen-

tatives from the central village.
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Any arrangements to maintain the 1nter~regiona]'irrfgation_systems’
will be made through the IB's and CIB. Any informations and governmental
notices from the central government regarding irrigation will be conveyed
to RUZG's through these boards.

In add1t1on to the fundamenta1 RUZG's funct1on mentioned above, each
RUZG should funct1on as a unit orqan1zat1on for various types of farm1ng
activities such as the operat1on and maintenance of farminq machines and
impTements purchasing of agr1cu1tura1 in- put mater1a]s, marketing of
agricul tural produce, etc.

4) Farm Mechan1zat1on Plan

In accordance with the recent governmental policy to further mechan1ze
farming operations in order to reduce high farming costs caused by high
labour costs, most of the cultivation operations in the total net culti-
vation area of 20,900 ha in the proposed crop rotation system will be

mechanized.

The proposed large-scale mechanized farming with the project will
present an epoch-making mechanized cultivation system which will modernize
and further improve the traditional cultivation method. '

The specifications of agricultural machineky'and_imp1ements which
will be utilized with the project are shown in Appendix D-2-16. AMost of
the machinery and implements are powered through the P.T.0. of'whee]— '
type tractors with 90 p.s. The operatlon efficiency and actua] work1ng
capac1ty of each of them are specified in Append1x D-2-2. (For deta11s
on operation hours per unit area by crops, see Appendix D-2-17.}

BasiCa]ly, the maximnm possib1e'machinery operation hours per day
w1th the prOJect are supposed’ to be 8 hours 1n ‘the proposed cu1t1vat1on
system  However, it should be noted that the max1mum poss1b1e operat1on
hours of each of the agr1cu1tura1 mach1nery and 1mp1ements per day should
be- expanded up to 10 hours dur1ng the month’ when there s the peak month]y'
demand for the mach?nery 1abour force in order to reduce the tota] number

of the machanery or Jmp3ements requ1red_for the prOJect‘jmp1ementat1on.
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Far the farm mechanization systems with the project, two alternatives
are proposed for the cultivation of rice and wheat. In the first labour-
saving alternative, rice and wheat will be harvested by combines and in
the second alternative with 1oﬁer initial project costs, they will be
reaped by farmers with sickles. Thé'economic ashects of those two alterna-
tives associated with the feasibility of the project will be studied.

Incidentally, each RUZG will be responsible for holding agricul tural
machinery and implements needed for the RUZ.

5) Demand Projection for Farm Labour Force with the Project

Table D-2-5 Shows the total and monthly 1ébour_force in man-hours
required for each crop. 1t is noticed that the number of Tabour force
man-hours required for each crop grown in the proposed cultivation system
is smaller than the current local average ones in Egypt. (For details on
monthly labour requirements per unit area by crops, see Appendix D-2-18.)

As indicated in the table however, cotton cultivation still requires
intensive labour force eSpec1a11y in September because of the time-
consuming ‘cotton-pickina works done by farmers.

Table D-2-6 shows the total monthly farm labour requirements in man-
months Fdr.a]} c?ops put.fOQEthér during the project 1ife supposing that
one man-month of labour forée is equiva]ént to 200 man-hours. (8 man-
hours/day X 25 days = 200 man-hours) However, 1n rea11ty, this will be
250 man-hours for Some farmers in a particular month depending upon the
exiéﬁencé_of the peak demand for any machihery or.imp1emehts. (10 -man~
hoUrs/day X 257days = 250 man-hours) '

Therefore, it should be noted that the actua]_monthly man-months
required for the project implementation would be somewhat less than those
shown in the table in some months depending upon the situation.

As specified in the téb]e,.the gfeatest monthly Tabour force of
26,185 man-months will be required in Qctober in the 7th year in the
project Tife with the setond é]ternative cultivation system in which rice

is reaped by farmers with sick]es.
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However, if harvested by combines, the peak demand for mbnth]y Tlabour
force of 24,125 man-months is caused by cotton cultivation. This peak
demand will occur in September after comp]ete 3-year rotation has been
started in. the whole project area. . In the comp]ete 3-year rotation system,
approximately 2,000-4,000 man-months of Tabour force will be required in
each month during the winter season and approximately, 10,000-24,000 man-
months of labour force wé]} be demanded every month during the summer
seéson. However, since this peak demand of 24;000 man-months in September
is mainly caused by cotton-pickina operations, it can be fulfilled by
utilizing the labour force of assistant workers numbering about 20,000.

Thus, it is expected that estimated demand for farm labour force
will be met with the project through the project 1ife. However, the
seasonal fluctuations of labour force demand for the project 1mp1ementat1on
will be great. During the winter season, a great deal of extra labour
force available in the project area can be utilized for various types of
small-scale domestic farm works.
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