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ABSTRACT

The improvement of the economic and social well-being of the Egyptian
fatmer through technological change in on-farm water management is a
primacy objective of the Egypt Water Use and Management Project.
Analysis of the use cof rvroesources on Egyptien famms is an essential
pact of assessing the economic efficiency of water use. Ivrigation
water interacts with other inputs. The best use of these inputs rela-
tive to each other, their allocations between alternative entarprises,
and between farms, 1s a primary consideration to improvements in on-
faom water management. It is also important to analyze the institu-
tional constraints imposed on the fammers which limit their ability to
achieve the most profitable allocation of water and otner associated
inputs.

The economic analysis in the Egypt Water Use and Management Project
revolves around a famm record system. The farm recora system was
developed as a tool fou use in monitoring and planning on-famm water
management alternatives. The system provides data to evaluate the
relative contributions of alternative entecrprises to farm income, tu
delineate the production activities for each enterprise, and to detev-
mine factors which limit operating decisions.

An analysis of the factors which impact on the econonic and social
well-being of the farmer as a result of the faomning system at each of
the Project sites indicated that the importance of share tental
agreements for land 1is increasing, cropping pattecrns arz not static,
crop productivity has increased over time, and the relative importance
of livestock has increased. An analysis of the retucrns to water has
decreased over time and in several cases was negative.

49 pages 12 tables
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INTRODUCTION

The Egyptian Water Use and Management Praject (EWUP) was initiated in
1977 with the principal goal of providing significant social and eco-
nomic progress for the Egyptian Fammer. The Project utilized an
interdisciplinary team of agronomists, economists, engineers and
sociologists to first identify important agricultural production
problems (with water management problems rveceiving emphasis) and
second, test potential solutions in the pilot program implementation
stage.

The EWUP selected four sites within three areas in Egypt to carry out
its program. Abu Raya site in Kafr el-Sheikh governorate was selected
in the lower Delta area, Mansuriya site, (divided into the E1 Hanmami
and Beni Magdul area), in Giza governorate is in the upper Delta area,
and Abyuha site in El-Minya governorate is in Middle Egypt. The four
sites were selectea to provide o range of conditions and locations for
problem identification and pilot program implementation. Hopefully
the alternative sites will provide a variety of solutions to improve
the economic and social progress of the Egyptian farmer,

The rvtole of the EWUP economist is to (1) provide a unique discipline
viewpoint for the intecdisciplinary EWUP team, (2) to conduct
discipline specific analysis necessary to measure the economic
progress of the Egyptian favner touched by interventions undertaken by
the Project and (3) provide other ascociated economic analysis.

A most important tool developed and used by the economists in the
Project is the EWUP Farm Recordbook. The recordbock was develcped to
collect information from a selected group of farmers at each of the
sites to measure the economic change of the farmer and provide a
source for basic technical and econoric information. The farm record-
book approach provides for timely collection of data (typically every
two weeks an EWUP field staff ecuonomist will visit each of his farmers
and update their vecord). This multiple contact approach provides the
opportunity to build a trusting relationship between the fammer and
the field economist. This trusting relationship helps ensure accurate
and complete data collection. The rvecordboock methodology is also
desirable because it provides a whole farm or farm system ovientation.

An alternative methodology for collecting farm level data is the famm
survey. This approach allows for the collection of data from a larger
number of farms because only one or a few farmer visits are under-
taken. The famm survey typically provides less detailed data but from
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a greater number of farmers, The accuracy of the information
collected with the farm survey, eventhough the sample of fammers is
determined statistically, is significantly less than that with the
recordbook apnroach because of (1) lack of recorded data and the need
to rely on farmer memory, (2) a less developed relationship between
the farmer and the enumeratoc, (3) the mass quantity of data collected
per visit, and (4) potential greater communication misunderstandings.
In addition, the detail of the data collected is generally less with a
famm survey compared to a recovdbook because of (1) farmer vrecall
problems, (2) extended questionnaire length requived for detail farm
survey vecord collection and (3) the farmer-enumerator confidence
requived to successfully elicit detailed data can rarely be developed
in one or a few visits. Because EWUP desired data accuracy and
detail, the recordbook methodology was selected vather than the farm
surve, approach. However, the EWUP economists conducted several farm
surveys to obtain specific complementary data from a larger sample of
farms.

This report will first briefly de.cribe each of the Project sites and
the principal EWUP intecrvention packages undertaken at each of the
sites. Next a short background of the development of the EWUP Farm
Recordbook is presented followed by a description of the base measures
to be used in the comnparative analysis. The over time comparative
analysis by site is then presented. The comparative analysis for each
site will include that set of farms for which continuous records are
available, the set of all record keeper farms (each year), and finally
those farms that are subject to a major EWUP intervention package.
The paper concludes with a summary and conclusions section.

DESCRIPTION OF EWUP STUDY AREAS

Abyuha Site--E1l Minya Governorate

The Abyuha site is 1150 feddans of irrigated land served by a single
hydraulic wunit, the Abyuha canal. The site lies 20 km south of the
city of El-Minya, the capital of El-Minya governorate, which is 245 km
south of Cairo. About one-fourth of the famm units are fully owned
and three-quarters rent at least some of the land they farm, Nearly
half the farm units are less than one feddan in size and less than 2
percent of then uperate more than ten feddans. The average farm unit
has a land base of 1.5 feddans. The area has a cropping intensity
ratio (average number of crops harvested per feddan per year) of 1.9.
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The soils at Abyuha «re clay and are in the vertisol soil ovder. They
have an average depth of 8.3 meters, are low in phosphorus and zinc,
and are considered generally non-saline. Two-thirds of the mesqae use
gravity irrigation but with a sgnall hydraulic head. Typically the
irrigation is by gmall basin flooding and the sumrmer irrigation vota-
tion is seven days "on" followed by seven days "off". The winter
irrigation rotation is five days on followed by ten days off. The two
typical crop votations are (1) wheat, broadbeans or berseem, followed
by corn and (2) broadbeans or berseem followed by cotton. In addition
about 15 percent of the area is in sugarcane and a small percentage in
tree and/ov vineyard crops.

The principal interventioun at Abyuha was the raising of mesqa 26 which
provided an improved gravity system, A fammer organization managed
irrigation votation system was also introduced on the meeqa at the
time it was vraised. Tre mesqga was raised during November to January
1980/81.

Mansuriya vite--Giza Governorate

The Mansuriya Icrigation District includes 24,745 feddans and adjoins
the Cairvo metropolitan area. Because the area is adjacent to Cairo,
agricultural land is being converted to other uses and land prices are
rising.

The typical farm unit is small and produces maize and vegetables as
summer crops and berseem, flax, and vegetables as winter crops. There
are also many feddans of orchards and/or vineyards. The typical farm
will vaise many crops, particularly vegetables, during both growing
seasons. Farm records are being kept in two areas at the Mansuriya
area: Benli Magdul and El-Harmmami. The soil at Beni Magdul is similar
to the clays at Abyuha and Abu Raya. However, the soil at El-Hammami
is sand. The sandy soil at El-Harmani will veduce the icrigation
efficiency and on-faon delivery efficiency, thus the water require-
ments per feddan are highev than at the other three sites.

Since the area is next to (Caivo, it is exempted from many of the
government's agricultural land use policies thus little wheat, rice,
or cotton is produced. 0Only about ten pecrcent of the area is subject
to gravity irrvigation. Most of the water lifting is done by
saqia with some tambours and few pumps in use. The typical irriga-
tion rotation is four days on water and eight days off. However, the
Beni Magdul canal, at the Beni Magdul site, is scheduled as a con-
tinuous flow systen. A small sample survey of the farmers on two
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branch canals in Mansuriya (EWUP PTR No. 1) showed an average farm
size of about 4.75 feddans and nearly equal number of farmers who
owned all of the land they farmed and those who supplemented their
owned land with rented fields.

At the Beni Magdul site Mesqa 10 was elevated and concrete lined.
This intervention was completed during the spring of 1982. At
El-Hamami site a low pressure pipeline distribution system is being
installed. It is expected that this intecvention will be completed
during the latter months of 13983,

Abu Raya Site--Kafr el-Sheikh Governorate

The Abu Raya site is located in Kafr el-Sheikh govecrnorate and lies
south of El-Brolles Lake in the Lower Delta. The area is veclaimed
land which has been farmed for about fifty years. The top 40-60 cm
of soil is a heavy clay and the subsoil is loam. The area suffers
from soil salinity and sodicity problems but the canal water is of
high guality. The water table is relatively close to the surface--40
to 160 om from the land surface.

Faom holdings by Abu Raya farmers vary in size from less than one fed-
dan to more than 20. Nearly 50 percent of the farms are less than
three feddans in size and less than 4 percent of the farm are more
than ten feddans. Major winter crops are berseem, wheat, broadbeans,
sugarbeets, flax and vegetables while major crops in the summer are
cotton, rvice, maize and wvegetables. Water is primarily lifted by
saqias into a marwa and then distributed into small flat basin with oc
without furrows. Typically a double oc triple irrigation votation
system is used at Abu Raya.

Based upon a 1881 EWUP Farm Survey of Abu Raya (EWUP PTR No. 11),
farmers veported using tractors for plowing and seventy-five percent
of the surveyed farms own either a buffalo or cow or both since ninety
percent of the faomers lift water with animal power. Nearly all
(ninety-eight percent) of the farms and ninety percent of the area at
Abu Raya are owner-operated.

At Abu Raya, the EWUP interventions focused upon famm irrigation
system improvements. The three principal improvements were land
leveling, on-farm irrigation system design (length of furrow) and farm
irrigation system operation (See EWUP TR No. 35).
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FARM RECORDBOCK BACKGROUND

The EWUP farm recordbook systemn was started with the 1978-1879 crop
season. The initial accounting period was one year - (October 1 to
September 30. The cccounting period was changed Lo the November 1 to
October 31 period for the 1979-1980 year and this period has been
maintained since then. This change was made Lo accommodate harvest
of cotton and rice.

The accounting entity or fiom is basically the farm and farm house-
hold. Bec=use some rvesources, particulecly labor, can be anployed
other than in the faon-household entity, income eecvned from nonfamm
sources is rveported to provide for the total productivity of farm-
household rvesources regavdless of theiv anployment source. Thus,
labor incone earned by @ household member fronm nonfaon employment and
land rent genervated fron allowing others to use the land resource are
included in the ireasure "net favm income”.

In 1978-1973, vecords were kept on six faons at Beni Magdul, Tive
tarms at El-Hammemi, end seven farms at Abu Raya. The seven farms at
Abu Raya have been 'maintained in the subsequent years, however,
changes in the sety of record keepers at Beni Magdul and El-Harrmami
occurred during the 1579-1980 crop year. Fortunately the 1878-1880 set
of vrecord keepers has beon basically mainteined at the two Mansuriya
sites and edditional fammers added in 1980-1981. The Abyuha record
keeping fartms were established in 1979-19680 and eipht of the initial
nine farms have been retainec and others added.

The data fron the faon record keepers is not a vandom sample of opera-
tors which can confirlently be extended to the entire farm population.
Rather, they ave the farms of operators willing to cooperate with the
EWUP.,  Thus farn size may be somewhat larger than average but the
magnitude and type of changes reported would be rvepresentative of the
changes at the EWUP sites.

BASE MEASURES UF COMPARATIVE ANALYSIS

The comparative analysis (over time) presented in this report is based
upon several measures of input use, costs, and measures of produc-
tivity. The data presented and the ratios constructed are defined or
computed as follows:



Land

Farm Size is reported as the total area cultivated by the famm unit
expressed as feddans (1 feddan = 24 kerats = 1.038 acres = 0.42
hectares). In addition to total famm size, the feddans and percent of
land owned, cash rented, and share rented are vreported. If land is
vented out, it is not reported as contributing to farm size but such
area 1s included in the land and teal estate inventory.

Crop Distribution

The crop percentages rveported are the number of feddans of one or a
set of crops times 100 divided by the total feddans of harvested
crops, regavdless of the season grown. Thus a cropping percentage
of 15.5 for vheat would indicate that 15.5 percent of the combined
total annual feddans havvested were wheat. It should be noted that
intercropring is conputed as the number of feddans of each of
the crops on the intercropped area. Perennial crops are rvepaorted
by the number of crops harvested per year.

Crop Intensity Index

The crop itensity index is computed as the feddans harvested times
100 divided by the total feddans of land cropped. Thus, if both surmer
and winter crops are grown on all of a farm area, the crop intensity
index would be 200. Intercropping is handled in the Crop Intensity
Index in the same way as indicated in Crop Distribution.

Crop Productivity

The gross value of crops grown during the accounting period is defined
as rcrop productivity. Crop productivity includes the value of crops
sold at market prices and an opportunity cost for home consumed crops
and crops used for seed and livestock feed. Both the principal pro-
duct and vesidual production (stocks, stover, etc.) are included.
Perennial crops (grapes, orchards, and sugarcane) only reflect current
crop year production.

Crop Expenses

The cash variable costs of crop production are reported as crop expen-
ses, Included are hirved labor, equipment rental, fertilizer, seed,
pesticides, and other cash production expenses which are associated
with a specific crop. Joint costs--for example irrigation pump fuel
and oil, are not included and neither are the fixed costs of crop pro-
duction (taxes and land vent}.



Family Members

The EWUP farm record system reports the number of individuals of all
ages directly associated with the farm and faom household.  Grown
children and theirv families would only be included if they veside in
the farm household.

Working Assets

The average value (the sum of beginning values + ending values divided
by two) of all assets except land and veal estate is defined as
working assets. Thus, working assets include livestock, poultry,
equipment, and forage and grain inventories.

Livestock Number

The data presented und:c livestock numbers are the average number of
animals by species per farmm during the accounting peciod. It is the
number of animals shown in the beginning inventory plus or minus
purchases and sales of animals before June aggregated over the set of
farms and this total divided by the number of favms in the set.

Livestock Index

An aggregate measure of the number of livestock based upon the buffalo
unit is the livestock index. The index developed by EWUP ecoromists
is computed using the average number of animals by species and the
following weights:

Buffalo 1.0, cow 0.8, camel 1.1, calf 0.45, donkey 0.6, and goats and
sheep 0.1. Thus a set of farms with an sverage of one buffalo and one
donkey would have an index of 1.60.

Livestock Value

Livestock value is the average inventory valuc (beginning + ending
inventory value summed then divided by two) of all livestock and
poultry. Changezs in  livestock wvalue are the vesult of (1)
purchases, (2) ssles, (3) home consumption, (4) deaths and births, (5)
animals maturity, and (6) price changes.

Livestock Productivity

The gross value of livestock and poultey and their products sold,
exchanged, and consumed in the farm household is veported as 1ivestock
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productivity. Included are livestock value changes due both to the
measuring of animals and to the market price changes. Livestock pro-
ductivity is computed as value of livestock and poultry products con-
sumed in the farm household plus product sales plus the value of
livestock work plus livestock and poultry sales minus livestock
purchases plus/minus inventory changes. The value of livestock work
is the hours of livestock power provided to transport, tucrn 3aqias,
and do field work. All donkeys are assumed to provide 350 hours of
personal transportation to the family in addition to the hours of famm
transportation., The opportunity cost per hour of livestock work is
assumed as: donkey L.E. 0.15 and buffalo or cow L.E. 0.03. This
measure of livestock productivity differs {from that veported in the
1978-1979 to 1980-1981 farm record summaries but is nearly consistent
with the 1981-1982 data.

Net Farm Income

This is the veturn to the resources provided by the farmer and the
farm household. It includes income genercted by faom and farm house-
hold rvesources used off the famm, including wages from nonfarm
employment.  Intermediate famm inputs (animal feed, animal power and
animal transportation) are not included. Land appreciation is
excluded but appreciation of the other assets, livestock, poultry,
equipment and grain and forage, is included in the net-famm income
coefficient veported. To a major extent, net farm income veflects
both cash and in-kind income availai.le to the farm-household unit.

Crop Ratios

Three crop ratios are included in the analysis. 1) Crop productivity
pec L.E. of crop expense shows the importance of changes in the cash
ciop expenses and crop productivity. 2) Crop productivity per
feddan presents an aggregate measure of yield, price and enterprise
combination impacts. 3) Crop productivity per person is a measure of
labor productivity but will be understated because all family members
regavdless of the time spent in the famming operation are used as the
divisor.

Livestock Ratios

Tl ree livestock ratios are presented to track the role of livestock.
1) Livestock productivity per L.E. of crop productivity measures the
relative importance of gross livestock productivity conpared to gross
crop productivity. 2) Livestock productivity per feddan measures the
inportance of the land base in livestock productivity whereas 3)
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livestock productivity per person measures the labor efficiency of
livestock production. Agein, it should be noted that the measure of
labor is the number of family members regardless of their involvement
in the famming operation.

Asset and Income Ratios

Working assets per L.E. of gross farm production measures the use of
nonland and capital in the agricultural production process. Gross
farm production is the sum of crop productivity and livestock produc-
" tivity as defined above and includes the value of intermediate famm
inputs such as animal power, farm produced seed, and farm produced
livestock feed. Net farm income per feddan measures the efficiency of
land in genevation of incone foc the farm family. To improve the
Egyptian farm family's economic status, this ratio must increase over
time and/ov the number of feddans farmed per family must increase.
It should be noted that net farm income includes the income generated
by farm and farm household vesources outside of the farm. Net famm
income per person is a second measure of ecoromic well-being of the
farm family and measures per capita net income., Again, increases over
time in this measure would reflect an improved economic situation for
the Egyptian famm family.

Net Returns per Thousand Cubic Meters of Water

The net returns per thousand cubic meters of water is a measure of the
vesidual veturn to icrigation water after all other factors of pro-
duction have been paid. Lacking direct farm unit measurement data
(water delivered per farm), an indivect approach was used to estimate
the quantity of water delivered to the farm. EWUP enterprise crop
budgets (1980-1981 for all sites) report the estimated quantity of
water delivered to the farmgate per feddan of crop. A weighted
average (weighted by the percent of harvested area or crop
distribution) for the available crop enterprise budgets was computed -
to estimate the average water delivered per feddan. When more than
one budget for a given crop was available, the simple average of the
budgets was used. Appendix Table A-1 shows the water delivered and
labor requirements (in man hour equivalents) per feddan used in the
analysis. Crops not included in the set of enterprise budgets were
assumed to have delivered water the average of those crops for which
budget data was available. Total water delivered per farm was com-
puted by multiplying the land area per farm times the average cubic
meters of water delivered perv feddan.
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The net veturn conponent of the ratio is the net farm income per famm
minus an opportunity cost for all factors of production except waterv
and minus off-farm income. The opportunity costs used were: land
capital legal vental vate, nonland capital (working assets) 5 percent,
labor L.E. 0.25 per man hour (estimated man hours are derived from the
enterprise cost budgets in a way parallel to the water delivered esti-
mate and woman hours are weighted 0.75 and boy/girl hours 0.50 of a
man hour), and management L.E. 1.0 per feddan per month. Because
total labor was charged an opportunity cost, the value of hived labor
is added back. Also, the value of off-farm income is subtracted to
compute net returns. Thus, net returns pec 1,000 m3 of water is the
return to water after all other factors of production have been
valued.

If all other factors are paid their opportunity cost, then it is
possible for the residual, the return to water, to be negetive. 1In
general the vatics presented in this paper will tend to overstate the
veturn to water because of the importance of livestock productivity.

ABYUHA SITE ANALYSIS

The Abyuha site fatm records were first kept during the 1979-1980 crop
season. Eight of the nine first year famms for which data was
collected have continued to provide data for three years. This set of
farms is titled, "Eight Continuous Farms”. A second set of farms
titled "All Record Keeper Famms” is composed of all farms for which
data was collected. This second set of farms varies by year even when
the number of famms is the same. These two sets of farms will be used
as a basis for conparing the farms in mesqa 26 where a major interven-
tion took place.

Data was collected on six farms on mesqa 26 diring the 1980-1981 and
1881-1982 cropping seavcns. No famms on mesqa 26 provided farm vecord
data prior to the 1980-1981 crop year. During the period November
1880 to February 1881, mesqa 26 was elevated to provide improved gra-
vity icrrigation, a water delivery schedule was developed and imple-
mented, and selected agronomic trials (long furrows and fertilizer
rvecommendations) were undectakerr on sone fields. Thus, the famm
record data is veflective of the situation after the intervention took
place.

Eight Continuous Fatms:

Data for eight continuous farmns is presented in Table 1. The farms
vange in «ize from 0.5 to 14.0 feddans and have an average size of
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Table 1. Selected statistics for the eight continued farms, Abueha Site
1979/80 to 1981/82.

Unit 1979/80 1980/81 1981/82
Land Owned Feddan 2.8) 2.25 2.56
% 55 46 52
Cash Rented Feddan 2.33 2.64 2.33
% 45 54 48
Share Rented Feddan 0.00 0.00 0.00
% 0 0 0
TOTAL Feddan 5.14 4.89 4.89
Crop Distribution % Harv
Broadbeans Area 20.6 22.4 28.2
Maize " 23.4 19.0 12.1
Cotton " 12.8 11.8 12.3
Wheat " 14.5 8.8 2.7
Berseem " 13.8 9.1 14.7
Soybeans " 0.0 7.9 18.0
Sugarcane " 11.5 19.6 10.6
Grapes " 0.8 0.7 0.7
Garden Crops " 0.6 0.7 0.7
Crop Intensity Index Index 161 193 189
Crop Productivity LE/farm 2020.9 2168.3 2456.1
Crop Expenses " 566.0 721.1 909.6
Family Members Person 7.25 7.25 7.25
Working Assets LE/farm 869.6 1105.2 1519.4
Livestock Numbers
Buffalo Number 1.00 1.00 0.88
Cow " 0.38 0.50 0.75
Came] " 0.13 0.13 0.00
Calf " 0.13 0.00 0.00
Donkey " 1.50 1.50 1.25
Sheep & goats " 3.88 3.38 2.25
Livestock Index Buf Units 2.79 2.78 2.46
Livestock Value LE/farm 547.5 755.5 826.9
Livestock Productivity " 507.0 489.4 856.3
Net Farm Income " 1710.8 1202.6 2040.5
Crop Prod/LE Crop Exp LE 3.57 3.01 2.70
Crop Prod/Feddan " 393.2 444 .4 503.3
Crop Prod/Person " 278.7 299.1 338.8
Livestock Prod/LE Crop Prod " 0.25 0.23 0.35
Livestock Prod/Feddan " 98.6 100.3 175.5
Livestock Prod/Person " 69.9 67.5 118.1
Wkg Assets/LE Gross Farm Prod " 0.34 0.42 0.46
Net Farm Income/Feddan " 332.8 246.4 418.1
Net Farm Income/Person " 236.0 165.9 281.4
Net Returns/1,000 M3 Water " 54.47 33.22 74.20

aTomatoes, Potatoes, and Watermelon.
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about five feddans. Over the three years the average farm size
changed from 5.14 to 4.88 feddans, a decrease of 0.25 feddans or about
five percent. About half of the land is owned and the other half is
cash rented.

The principal crnps grown are broadbeans, maize, cotton, wheat, ber-
seem, and sugacrcane. [n the 1981-1982 crop year, broadbeans accounted
for 28.2 percent of the harvested feddans. This is an increase of
over one-third compared to the 1979-1980 level. Soybean area also
increased significantly fran zero percent of the harvested area in
1980-1981 to 18.0 percent in 1981-1982. To offset these increases the
avea of maize droppecd from 23.4 to 12.1 percent in the three years and
wheat area decreased from 14.5 percent in 1979-1980 to 2.7 percent in
1981-1982. The other crops vemained at about the same level during
the three cropping seasons.

The crop intensity index increased from 161 in 13879-1980 to 193 1in
1980-1981 and decreased to 189 in 1981-1982. Thus, neatly two crops
ave harvested from each jeddan, including the perennial crops. Crop
productivity, the gross value of crops produced per tarm, increased
from L.E. 2021 in 1979-1380 to L.E. 2169 in 1980-1981 and was L.E.
2456 in 1981-1982. Similarly, crop expenses per famm have also
increased each year, fron L.E. 566 in 1979-1980 to L.E. 721 in
1980-1981 tu L.E. 910 in 1981-1982. Hence both the gross value of
crop production and crop expenses increased each year.

The eight continuous famms averaged 7.25 male and female family mem-
bers (combined) of all ages. The working assets controlled by the
average farm were L.E. 870 in 1979-1980 and increased to nearly L.E.
1500 in 1981-1962.

Livestock numbers on the eight continuous farms over the three - year
peciod show small declines in the number of buffalo and donkeys and a
larger drop, nearly 1.5 animals, in the number of sheep and goats on
the farms. In terms of buffalo units, the livestock index dropped
about 0.30 in 1981-1982 compared to its level in the first two years.
The value of livestock assets has steadily increased from L.E. 548 in
1978-1980 to L.E. 756 in 1980-1981 and was L.E. 827 in 1981-1982.
This increase 1is because of higher prices vather than increased
livestock numbers. The wvalue of livestock production was about
constant the first two years but jumped from L.E. 489 to L.E. 856, an
increase of 75 percent, in 1981-1982.

Average net famm income per farm dropped in 1980-1981 nearly L.E. 500
but vecovered in 1981-1982. The 1981-1982 net farm income was L.E.



_13_

2040, About half of the 1981-1882 increase in net farm income is
attributable to livestock production, a little to crop production when
the increase in crop expenses is considered and the rest is from other
sources including nonfarm income.

Crop productivity per L.E. of crop expense has decreased steadily over
the three years dropping from L.E. 3.57 in 1979-1880 to L.E. 2.70 in
1981-1882. This suggests that cash costs of crop production are
increasing more vapidly than the total value of crops produced.

Crop productivity pev feddan has increased steadily during the three
years of data collection. It vose from L.E. 393.2 in 1878-1980 to
L.E. 503.3 in 1961-1982. This suggests that crop yields, crop pri-
ces, and/ocv the enterprise combination has changed. Because the
number of fanily menbers per faon venained at 7.25 over the three
years, the consistent increases in crop production per person are
attributable to the increase in crop productivity vather than a
decrease in the nunber of family nembers per farm,

Livestock productivity per L.E. of crop productivity indicates the
relative importance of these two sources of production. For the eight
continuous favms at Abyuha, livestock productivity per L.E. of crop
productivity has increased from L.E. U.25 to L.E. U.35 over the three
years., The 1980-1Y81 cvata showed a slight drop in the ratio but the
1981-1982 level was considerably higher. Although livestock produc-
tivity is increasing, it is substantially less important than crop
productivity.

Livestock productivity per feddan increased more than 75 percent in
1981-1Y62 after rvemaining nearly equal the previous two yearts.
Similarly, livestock productivity per person increased in 1981-1882
after two years at a nearly equal level. The change in both of these
measures is because of the increase in livestock productivity in
1981-1982 rvather than a decrease in feddans fatmed or family membetrs
per fao,

Working assets per L.E. gross farm production increased from L.BE. 0.34
to L.E. 0.46 during the three years of vecords. Some of this increase
is the result of the 51 percent increase in livestock assets over the
three years compared to a 31 percent increase in gross fatm produc-
tion. However, the livestock share of working, assets has decreased
fron: 62 percent to 54 percent indicating that non livestock assets
have prown nore vapidly and caused most of the increase in working
assets per L.E. of pross faom procuction.
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Net farm income per feddan decreased in 1980-1981 by move than L.E. 85
but increased about twice the decrease the following year. A similar
pattern was followed by net farm income per person. Again, these
changes are primarily because of changes in net farm income ratper
than decreases in farm size or family menbers.,

Net returns per 1.0U0 nd water is positive in all three years and clo-
sely follows the pattern of net farm income. In 1979-198U, the vatio
was L.kE. 54.47 and it increased to L.E. 74.2 in 1981-1982 after
dropping by nearly L.E. 2U the previous year.

Significant changes in the eight continuous famms from 1979-1980 to
1981-15962 include: (1) a changing cropping pattern with increased pro-
duction of broadbeans and soybeans and veduced areas of wheat and
maize, (z) the cropping intensity index increased modevately, (3)
steady increases over the three years in working assets, livestock
value, crop expenses and crop productivity, (4) a decline in 1980-1981
followed by a substantial vise in 1981-1982 in livestock prnductivity,
net farm income, and net returns per 1,000 m3 of water, and (5) steady
decreases in the vatio of crop productivity per L.E. of Crop expense.

All Record Keeper Farms

The second set of farms includes all faoms for which farm record data
was collected. This set includes the eight continuous faoms and is
supplemented by other operations. HBecause different sets of famms ace
used each year, the cver time changes veported in Table 7 will need to
be interpreted cavefully. If the data from all vecord keeper farms
supports the changes reported from the eight continuous farms, greater
reliability can be afforded to the initial trends reparted.,

The average famm size declined from b.2U feddans in 1974-198U to 3.79
feddans in 1881-1882. 1In 1979-198U and 1941-1967 about two-thivds of
the land was owned and one-third was cash vented. In 1989-1581 the
land area was about eyually divided between land owned and land cash
rented. No land was share vented in any of the three years,

The crepping patterns for the all rvecord keeper fatms over the three
years includes decreases in maize, wheat, and cotton area and
increases in the areas of soybeans, berseem, and gavden crops. Cotton
and wheat arcas are reduced &bout 50 percent and maize about one-
third. berseem a&rea increased 80 percent and soybeans have
increased from zero to 17.7 percent of the hacvested area over the
thres years. Gavden crops, although small in acea, increased 225 per-
cent from U.4 to 1.3 feddans.
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Table 2. Selected statistics for all record keeper farms, Abueha Site
1979/80 to 1981/82.

Unit 1979/80 1980/81 1981/82
Land Owned Feddan 3.91 2.22 2.56
% 63 51 68
Cash Rented Feddan 2.29 2.17 2.33
% 37 49 32
Share Rented Feddan 0.00 0.00 0.00
% 0 0 0
TOTAL Feddan 6.20 4.39 3.79
Crop Distribution % Harv 3
Broadbeans Area 25.2 20.3a 26.0
Maize " 28.9 24.3a 14.7
Cotton " 13.9 14.1a 8.8
Wheat " 13.3 14.0a 6.7
Berseem " 9.8 9.0a 17.7
Soybeans " 0.0 4.9, 17.7
Sugarcane " 8.0 12.1a 6.7
Grapes " 0.5 0.4a 0.4
Garden Crops " 0.4 0.9 1.3
Crop Intensity Index Index 170 186° 208
Crop Productivity LE/farm 2248.2 1759.5 1917.5
Crop Expenses " 662.0 586.3 705.1
Family Members Number 7.00 6.40 6.67
Working Assets LE/farm 887.0 1024.0 1249.4
Livestock Numbers
Buffalo Number 0.89 0.89 0.87
Cow " 0.33 0.47 0.40
Camel " 0.11 0.07 0.00
Calf " 0.11 0.07 0.00
Donkey " 1.56 1.27 1.07
Sheep & goats " 3.78 4.47 3.07
Livestock Index Buf Units 2.64 2.49 2.14
Livestock Value LE/farm 509.6 708.7 733.9
Livestock Productivity " 466.5 466.9 641.0
Net Farm Income " 1886.0 1092.4 1418.9
Crop Prod/LE Crop Exp LE 3.40 3.00 2.72
Crop Prod/Feddan " 362.6 400.8 507.3
Crop Prod/Person " 321.2 274.9 287.5
Livestock Prod/l.LE Crop Prod " 0.21 0.26 0.33
Livestock Prod/Feddan " 75.2 106.4 169.6
Livestock Prod/Person " 66.6 75.0 96.1
Wkg Assets/LE Gross Farm Prod " 0.33 G.46 0.49
Net Farm Income/Feddan " 304.2 248.8 375.4
Net Farm Income/Person " 269.4 170.7 212.7
Net Returns/1,000 M° Water " 42.97  27.48  70.60

aInc]udes one farm that rented out 6.41 feddans for summer corn crop.
Artichokes, tomatoes, watermelon, etc.
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The crop intensity index increased from 170 to 208 over the three
years. Crop productivity dropped between 1975-1980 and 198U-1981 by
nearly L.E. 480 but increased nearly L.E. LU between 14980-1Y81 and
1961-19682. Lrop expenses also declined between the first two years
but increased to L.E. 705 in 1981-1982 to the highest level in the
three years of data collected.

The number of family members per faom decreased from 7.00 in 197Y-1Y480
to 6.40 in 19680-1981 and was 6.67 in 1981-1982. Working assets showed
steady growth over the three year period, increasing about L.E. 200
each year. In 1981-18362 working assets were L.E. 1249.4. Livestock
value, a component of working assets, also increased each year, but
the growth did not equal that of working assets during the third year.

Livestock numbers showed a small decline in rziels, calves, donkeys,
and sheep and goats over the three years. The livestock index dropped
from £.64 in 1979-1968U0 to 2.14 in 1Y81-146Z.

Livestock productivity stayed at about L.E. 470 per farm in 1479-1980
and 1880-1481 but increased to L.k. 640 in 1961-1982z, Net farm income
per fann dropped nearly L.k, 80U between 14749-1980 and 1980U-1981 but
increased move than L.k. 300 in the third year to L.E. 1418.9 per
farm,

Crop productivity per L.E. of crop expense decreased over the three
yeavs frum L.E. 3.40 to L.E. 3.00 to L.E. 2.72. Crop productivity per
feddan increased from L.k. 362.6 to L.E. 507.3, however, per pecson
crop productivity decreased from L.E. 321.Z2 in 1979-1940 to L.E. 274.9
in 1960-1861 and only increased modevately the following year.

Livestock productivity per L.E. of crop productivity, per feddan, and
per person, all increased over the three years of tecord collection.
These changes all veflect smaller ratio divisors the first two years
and increases in livestock productivity duving the last year.

Working assets per L.k. of gross farm producticn increased steadily
reflecting a faster growth in working assets than crop and livestock
productivity combined. Net faom income per feddan decreased from L.E.
J04.2 to L.E. z48.8 between years one and two but increased to L.E.
375.4 in 1981-1982z. Net farm income per person also declined between
the first two years but increased L.E. 4Z during 1961-1982 to L.E.
212.7.

Net vreturns per thousand cubic meters of water cecrcased from L.E.
42.97 to L.E. 27.4B during the first two year. and then ruse to L.E.
70.60. The increase in the third year is greater than the increase in
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net farm income but is veflective of a lower guantity of water deli-
vered because of a different crop enterprise combination.

The analysis of the all vecord keeper farms confirmed the declines
identified by the analysis of the eight continuous farms in naize and
wheat production and the increase in soybean area at the Abyuha site.
The increase in working assets, and livestock value, and the steady
decrease in crop productivity per L.E. of crop expense were consistent
between the two data sets as was the decline in net farm income and
net veturns per 1,000 m3 of water during 198U-1981. The increase in
livestock and crop productivity found in the eight continuous farws
is not supported by the changes found in these variables in the all
vecord keeper fatms data, thus the level of confidence that increases
in crop and livestock productivity ave typical for the area is
weakened.

Mesga 26 Record Keeper Fammis

Two years of data are shown in Table 3 for six farms on mesqa <6 after
the intervention was undertaken, It should be noted, however, that
only 1981/82 veflects a full - crop year after the intervention was
completed. The average size of farm operated was 2.31 feddans 1in
1980-1881 and this increased 0.06 feddans in 1981-1982 to 2.37 fed-
dans. Ninety percent of the area is cash vented, ten percent is owned
and none is share rented.

During the two years the production of soybeans, berseem, and broad-
beans increased nearly 30 pecrcent in aggregate and cotton declined
over <U percent. Small declines are also veported in wheat, nmeize,
and gavrden crops. The crop intensity index increased 5U points from
194 to 244, crop productivity increased neavly L.E. 200 and crop
expenses increased from L.E. 284.4 to L.E. 3Y94.7.

Family members per faoin rvemained constant at 5.50 over the two years
but working assets increased nearly L.E. 140 per farm. Livestock num-
bers remained velatively stable in total but the number of sheep and
goats declined two heads per farmn. The livestock index, livestock
value and livestock productivity all declined slightly. Net farm
income declined almost L.E. 120 per fatm during the two-year period.

Crop productivity per L.E. of crop expenses decreased from L.E. 3.4b
to L.E. 2.98 or 14 percent. Lrop productivity per person and per fed-
dan both increased, again because of the increased crop productivity
rather than decreases in farm size ov family members per faun. The
importance of livestock productivity relative to crop productivity as
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Table 3. Selected statistics for six mesqa 26 farm record keepers,
Abueha Site, 1980/81 and 1981/82.

Unit 1980/81 1981/82
Land Owned Feddan 0.23 0.23
% 10 10
Cash Rented Feddan 2.08 2.14
% 90 90
Share Rented Feddan 0.00 0.00
% 0 0
TOTAL Feddan 2.31 2.37
Crop Distribution % Harv
Broadbeans Area 14.5 18.7
Maize " 24.2 22.0
Cotton " 25.4 3.6
Wheat " 18.9 15.7
Berseem " 14.8 24.6
Soybeans " 0.0 15.5
Garden Crops " 2.2 0.0
Crop Intensity Index Index 194 244
Crop Productivity LE/farm 985.0 1176.2
Crop Expenses " 284.4 394.7
Family Members Number 5.50 5.50
Working Assets LE/farm 898.4 1036.3
Livestock Numbers
Buffalo Number 0.67 1.00
Cow " 0.50 0.17
Calf " 0.17 0.00
Donkey " 0.83 0.83
Sheep & goats " 6.67 4.67
Livestock Index Index 2.31 2.10
Livestock Value LE/farm 735.5 725.7
Livestock Productivity " 479.6 449.4
Net Farm Income " 792.5 674.1
Crop Prod/LE Crop Exp LE 3.46 2.98
Crop Prod/Feddan " 426.4 496.3
Crop Prod/Person " 179.1 213.9
Livestock Prod/LE Crop Prod " 0.49 0.38
Livestock Prod/Feddan " 207.6 189.6
Livestock Prod/Person " 87.2 81.7
Wkg Assets/LE Gross Farm Prod " 0.61 0.64
Net Farm Income/Feddan " 343.1 284.4
Net Farm Income/Person " 144.1 122.6
Net Returns/1,000 M° Water 56,22 52.66

aArtichokes, tomatoes, watermelon, etc.
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shown in the ratio of livestock productivity per L.E. of crop produc-
tivity decreased from U.4Y to 0.38 over the two years. Both livestock
productivity per feddan and per person declined slightly. Working
assets per L.E. of gross farm production stayed essentially the same,
but both net farm income pev feddan and per perscn declined. Net
returns/1,000 m3 of water decreased l.f. 3.56 from L.E. 56.22 to
L.E. 52.66.

In contrast to the eight continuous farms and the all record keeper
farms, the fatms on mesqa 2b show several differences, Fivst, the
farms are smaller and have a greater proportion of cash tvented land.
Second, the cropping pattern trends are consistent with those in the
other two sets but the base levels are higher for declining area crops
(maize, cotton and wheat) and lower for increasing area crops (broad
beans, soybeans and berseem). Third, crop productivity pev L.E. of
crop expenses is higher due primarily to lower crop expenses per
feddan. Fourth, livestock productivity relative to crop productivity
has declined on the mesqa 2L farms compared to the increase on the
other two sets of faoms during the last year. Net farm income on
mesqa 2L declined during the last year in total L.L., L.E. pev feddan,
and L.E. per person while all of these neasures increased on the other
sets of Abyuha fams. Finally, the increase in net returns/1,000
m3 of water declined between 1980-1981 and 1961-1962 compared to
increases in the other two sets of farms.

MANSURIYA SITE ANALYSIS

El-Harmami Area

Data is available on four continuous farms for three years, 1979-19860
to 1981-1982, and for all record keeper farms for four years. Data on
five famms was collected in 1976-1479 and on four fauoms in 1978-1960,
but these four farms are all different from those used the previous
year. Data from 14 farms was vecorded in 1980-1981 and 11 farms in
1981-1962 including one new record keeper.

Four Lontinuous Fatms

The data presented in Table 4 shows the statistics for the same four
farms for three years. The farmers own over ninety peccent of the
land and cash rent the residual. The average farm grew from 4.53 fed-
dans in 1979-1980 to 4.84 feddans in 1981-1982.



Table 4.

20

Site, 1979/80 to 1981/82.

Selected statistics for four continued farms, E1 Hammami

Land Owned

Cash fented
Share Rented

TOTAL

Crop Distribution
Broadbeans
Maize
Wheat
Berseem
Maize Forage
Peanuts
Sesame & Sunglower
Garden Crops

Crop Intensity Index
Crop Productivity
Crop Expenses

Family Members
Working Assets
Livestock MNumbers

Buffalo

Cow

Camel

Calf

Donkey

Sheep & goats

Livestock Index
Livestock Value
Livestock Productivity
Net Farm Income

Crop Prod/LE Crop Exp
Crop Prod/Feddan

Crop Pred/Person

Livestock Prod/LE Crop Prod

Livestock Prod/Feddan
Livestock Prod/Person

Wkg Assets/LE Gross Farm Prod

Net Farm Income/Feddan
Net Farm Income/Person

Net Returns/1.000 M3 Hater

__ Unit 1979/80  1980/81 1981/82
Feddan 4.14 4.17 4.52
% 91 91 93
Feddan .39 0.39 0.32
% 9 9 7
Feddan 0.00 0.00 0.00
% 0 0 0
Feddan 4,53 4,56 4.84

% Herv
Area 5.8 1.4 0.9
" 7.6 8.0 9.1
" 6.0 6.1 2.6
" 14.8 13.3 16.0
" 3.2 6.1 4.6
" 2.1 3.5 4.2
" 4.8 5.0 2.6
" 55.7 56.6 60.0
Index 340 387 327
LE/farm 2154.5 2324.7 2856.7
" 593.5 804.4 1023.8
Number 8.75 R.75 9.25%
LE/farm 2008.1 2727.8 3294.5
Number 1.00 0.50 1.00
" 0.75 1.50 1.50
" 0.25 0.00 0.00
" 0.00 0.25 0.75
" 1.50 1.50 1.25
" 1.25 0.00 0.00
Buf Units 2.90 2.71 3.29
LE/farm 712.2 847.0 1167.0
" 974.4 886.2 1612.6
" 2042.9 2099.6 2528.9
LE 3.63 2.88 2.79
" 477.7 509.8 637.7
" 246.2 265.7 378.1
" 0.45 0.38 N.56
" 216.1 194.3 360.0
" 111.4 101.3 174.3
" 0.64 0.85 n.74
" 453.0 460.4 564.5
" 233.5 240.0 273.4
" -27.21 -53.16 -29.01

a .,
Artichokes, tomatoes, watermelon, etc.
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Because of the proximity %o Cairo, farms in El-Hammami area are
not vequired to produce rice or cotton and typically none is produced.
Over the three years the enterprise combinations have changed. The
area of broadbeans ihas drulined from 5.8 percent of the havvested arca
to 0.8 percent. Declines over the three years are also shown in Table
4 for the ereas of wheat, sesane and sunflowers. During the same
three years the area in peanuts has doubled from 2.1 to 4.2 percent,
maize area has increased slightly, forage production vepresented by
the combined area of berseem and naize forage, has increased fronm 186.0
to 20.6 percent and the percent of harvested area in garden crops has
increased from 55.7 to bU.0 percent in three years.

The crop intensity index increased from 340 to 387 between 1979-196U
and 1980-1981 but dropped to 327 in 1981-1982. Crop productivity
increased steadily from L.E. 2154.5 to L.E. 2856.7 per farm over the
three years and crop expenses also increased but at about twice this
rate.

The number of family members per farm was constant at 8.75 the first
two years but then rose to 8.25. Working assets increased from L.E.
2009 in 1979-1980 to L.E. 2294 in 1981-1S82, an increase of more than
sixty percent which was about equal for both the livestock and the
non-livestock components of working assets. Livestock value increased
steadily over the three years. The livestock index and livestock pro-
ductivity, however, declined between the first two years then
increased to levels substantially above the first year's level in
1981-1882. Net farm income increased from L.E. 2043 to L.E. 210U bet-
ween 1979-1880 and 136U-14b1. The next year, net famm income
increased L.E. 529 to L.E. 2529,

The vatio of crop productivity per L.E. of crop expense declined
steadily over the three years. In 1479-1980, this ratio was L.E. 3.63
and in 19¢"-1982 it had declined to L.E. 2.79. The decline is the
vesult rn. crop expenses vising more rapidly than crop productivity.
both crop productivity per feddan and per person increased over the
three years due to increases in crop productivity.

The three livestock ratios, livestock productivity per L.E. of crop
expense, per feddan, and per person all declined during the second
year but all increased during the thirvd year to levels higher than the
initial year. The ratio of working assets per L.E. of gross famm pro-
duction increased substantially between the first two years (U.64 to
0.85) because of the large increase in working assets. The decreasc
in this ratio the third year was because of the vrelatively larger
increase 1in gross farm production. Both net famm income per feddan
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and per person increased slightly between 19/79-1980 and 1950-1Y961 and
a substantially greater increase is shown 1981-14982.

Net veturn pec thousand cubic metevs of water are negative in all
three years. Woter retuvns wovre L. - 27.21 in 1Y79-1980 and
declined the following yeet Lo L. = 53.10. In 1981-1982, water
returns vecovered and weve only L.i. - 29,01, The negative returns to
waler suggest that taum incone wes not sufiicient lo pay the factors
other than water all of thelv oppovionity costs.

The najor changes and chavactevistics of the four continuous faoms
over the three years are: (1) a wodest increase in fam size, (2)
increased production of broadbcens, wieal, sesame, and sunilowers and
increases in the pevcent of havvested area of berseen, peanuts, and
gavden crops, (3) croup oroductivity  incressed, (4) CUOp  expenses
increased /: percent, (b)) wotkin, wssels incressed L3 peccent, (B)
livestouck productivity dvoppes in 1496U-1961, but increased substa-
ntially in 1861-1%b2, (V) el foon incone increased by L.E. 50U, (8)
crop productivity pev L.k, o1 Crop expense declined 24 percent , (9Y)
crop productivity per feddw incveased Ly one-third and (10) net
returns/ 1, ULU i water werwe nepative in all three years.

All ‘ecovd heeper Fats

The set of all vecord kecper fanis varies substantially over the four
years. Tous, nuch of the change in the statistics over time may be
due to this factor. Patterns end trends consistent with the four con-
tinued farns, however, would be suppovtive of the analysis of the four
continued fams. Table 5 presents data for the four years 1978-1979
through 1581-1462,

A majority of the familand was owned by the all vecord keeper farms.
The pecrcentage varies between t3 percent in 1978-1479 and 91 percent
in 1878-18bU. A suall pevcentage, less than 6 percent, was share
vented during the last two years and the residual was cash rented.
Average faum size was 4.53 feddans 1in 1479-1580 and declined to a low
for the four years of 2.63 in 1461-14b2.

Principal crop enterprise trends include a steady decline in the per-
cent of havvested avea in wheat and o consistent increase in the pro-
duction of gavden crops.  cvop production pattecns similar to those of
the four continuous farns for the 19/4-1450 to 1981-1962Z crop years
include declines in broadbeans, sesame, and sunflower and an increase
in the peanut aees.  The pattern of chenge in the crop intensity index
and crop productivity ave incensistent with the four continued farms



Table 5. Selected statistics for all record keepers, E1 Hammami Site, 1978/79

to 1981/82.

Number of Farms
Land Owned

Cash Rented
Share Rented

TOTAL

Crop Distribution
Broadbeans
Maize
Wheat
Berseem
Maize Forage
Peanuts
Sesame & Sunglower
Garden Crops

Crop Intensity Index
Crop Productivity
Crop Expenses

~amily Members
working Assets
Livestock Numbers

Buffalo

Cow

Camel

Calf

Donkey

Sheep & goats

Livestock Index
Livestock Value
Livestock Productivity
Net Farm Income

Crop Prod/LE Crop Exp
Crop Prod/Feddan
Crop Prod/Person

Livestock Prod/LE Crop Prad

Livestock Prod/Feddan
Livestock Prod/Person

Wkg Assets/LE Gross Farm Prod

MNet Farm Income/Feddan
Net Farm Income/Person

Net Returns/1,000 M3 Water

Unit 1978/79 1979/80 1980/81 1981/82
Number 5 4 14 11
Feddan 2.58 4.14 1.96 2.26
% 63 91 75 84
Feddan 1.49 0.39 0.51 0.39
% 37 9 19 14
Feddan 0.00 0.00 0.16 0.05
% 0 0 6 2
Feddan 4,07 4,53 2.63 2,70
% Harv
Area 0.0 5.8 1.0 0.6
" 9.4 7.6 8.8 7.5
" 8.2 6.0 5.1 1.9
" 17.3 14.8 13.2 16.3
i 15.8 3.2 4.7 5.0
" 2.1 2.1 3.6 4,5
" i.0 4.8 4.1 2.2
" 46.2 55.7 59.5 62.0
Index 160 340 371 335
LE/farm 1209.7 2154.5 1502.0 1826.0
" 498.7 593.5 662.7 728.1
Number 14.80 8.75 6.71 7.36
LE/farm 1120.0 2008.1 1563.1 2035.8
Number 0.40 1.00 0.43 0.82
" 1.20 0.75 0.86 1.00
" 0.40 0.25 0.00 0.00
" 1.20 0.00 0.07 0.55
" 1.20 1.50 1.29 1.27
" 1.00 1.25 n,43 0.64
Buf Units 3.16 2.90 1.96 2.49
LE/farm 578.2 712.2 568.4 824.3
" 520.3 974.4 559.6 1314.2
" 669.4 2042.9 1301.6 2184.8
LE 2.43 3.63 2.27 2.51
" 279.2 477.7 571.1 676.3
" 81.7 246.2 223.8 248.1
" 0.43 0.45 6.37 0.72
" 127.8 216.1 212.8 486.7
" 35.2 111.4 83.4 178.6
" 0.65 0.64 C.76 0.65
" 164.5 453.0 494.9 809.2
" 45.2 233.5 194.0 296.8
" nc -27.21 -15.62 70.78

aArtichokes, tomatoes, watermelon, etc.

nc = not computed



_24_

but crop expenses per fann increasea each year. No consistent trends
are shown in the number of faiily mebers, working assets, livestock
numbers (except canels which declined from U.U4 to U.UU during the
first three years and vemained ot zero in 1961-14b2), livestock index,
livestock value, livestock productivity, and net famm income pec faum,
The pattecn of livestock productivity and livestock index, however,
pavalleled that of the four continuous fatms for the last three years.,

Unly three o* the rvatios conputed for all record keeper farms showed a
trend. Lrop productivity per feddan consistently increased each year
from L.tE. 279.2 per feddan in 1Y76-197Y to L.k. 67b.3 per feddan in
1681-19bs. A similar pattecn was veflected for net faom income per
feddan and nearly a consistent year.y incresse was rvepocted for
livestock prorfuctivity pev feddan.

The other six vatios did not show consistent trends over the four
years. Pattecns perallel to those shown in the four continued fatms
for the periocd 19749-1980 to 1981-1982 were present in the three
livestock ratios and working assets per L.E. of gross famm
production.

Net vreturns per thousary cubic meters of water showed increases 1in
each of the last two years although both 1979-1480 and 1980-1981 are
negative. The water return is L.E. 70.76 in 1981-14967 in part because
of the L.E. 8UU increasse in net famm incone.

Data from the all vecord keeper faoms set that supports the patterns
of the four continued famms include: (1) a nejority of the land was
owned, (4} there was increased percentapges of hacvested area  in
peanuts and pearden crops and decreased percentages of wheat and during
the last three years, decreases in broadheans, sesame, and suntlowers,
(3) crop expenses per faon consistently increased, (4) declines in the
livestock index, livestock value, and livestock productivity in
1980-1081 were followed by a vise in 19861-1982, (5) increases in crop
productivity per feddon, and (6) increases in net faom income per
person.

Beni Magdul Area

The Beni Magdul avea has five farms which provide continuous records
since 1978-197Y4. 1In 1978-1479 and 1979-1980, vecords were kept on six
faors and the next two years vecords were kept on 15 famms. Two
principal interventions were implemented in the area. Mesqa 10 was
elevated and lined to provide an impraved gravity icrigation system,
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Mesqa 6 wais renovated to improve its gravity irrigation system. Data
will be presented for the five continuous famms, all vecord keepers,

farms on mesqa 10, and fatms on mesqa b.

Five Continuous Farms

Table 6 presents four years of data for five continuous farms at the
Beni Magdul area. Farm size increased during the first three years
from 1.85 feddans to 2.20 feddans but declined in 1981-1982 to Z.10
feddans. The owned land varied between 24 and 34 percent during the
four years. Cash vented land was at least two-thivds of the total the
first two years but dropped to about 30 percent the last two years.
At least 40 percent of the land arvea was share vented the last two
years but only a very small quantity of land was share vented in
1978-1979 and 197S-1980.

Enterprise crop trends include notable decreases in the percent of
harvested area of maize, forage and other crops (flax, sesanme,
cowpeas, and grapes). Maize production dropped from 16.3 percent in
1978-1979 to 1L.2 percent in 1981-1982, The conbined production of
berseem and maize forage declined 6.8 percent over the four years and
other crops declined 6.1 percent. Small declines over the four years
are also shown in wheat and sunflowers. The major increase in per-
cent of havvested feddans is in gavden crops which increased from 17.2
percent to 41.0 percent in 1881-1982.

The crop intensity index increased from 226 in 1978-1879 to 328 in
1980-1981 but declined to 313 in 1981-1382. Crop productivity
followed a similacr pattern increasing L.E. 1120.5 from L.E. 794.3 in
1978-1979 to L.E. 1914.8 in 1980-1981 but then declined to L.E. 1720.6
in 1981-1982. Crop expenses per farm increased from L.E. 223.4 to
L.E. 274.9 during the four years. The increase was essentially steady
except for a slight decline in 1980-13881.

The number of family members per farm has increased over the four
years from 7.60 to 8.20. Working assets increased steadily from L.E.
1940.4 in 1981-198z. Livestock numbers show a moderate switch from
buffalo to cows over the four years and an increase in the number of
donkeys from 1.U0 head per faom in 1978-1979 to 1.60 head per fatm in
1981-1992. The livestock index increased slightly in 1981-18b2 after
vemaining about constant the previous three years. Livestock value
per farm has increased steadily over the four years rising from L.E.
607.8 to L.E. 1149.0. Livestock productivity rose rvapidly the first
three years from L.E. 674.2 to L.E. 1568.4 and dropped to L.E. 1364.7



Table 6. Selected statistics for five continued farms, Beni Magdul Site,
1978/79 to 1981/82.
Unit 1978/79  1979/80 1980/81 1981/82
Land Owned Feddan 0.62 0.47 0.58 0.63
% 34 24 26 30
Cash Rented Feddan 1.23 1.38 N.69 0.61
% 66 72 31 29
Share Rented Feddan 0.00 0.08 0.93 0.86
% 0 4 43 41
TOTAL Feddan 1.85 1.93 2.20 2.10
Crop Distribution % Harv
Broadbeans Area 0.0 1.2 0.0 0.0
Maize " 16.3 11.7 11.2 10.2
Wheat " 4.2 2.1 2.8 2.8
Berseem " 35.3 45.3 38.5 33.4
Maize Forage " 13.1 3.2 7.0 8.2
Sunflower a " 7.6 8.2 5.0 4.2
Gardeanrops " 17.2 27.5 35.2 41.0
Others " h.3 0.8 0.3 0.2
Crop Intensity Index Index 226 286 328 313
Crop Productivity LE/farm 794.3 1327.1 1914.8 1720.6
Crop Expenses " 223.4 247.1 235.5 274.9
Family Members Number 7.60 8.00 8.20 8.20
Working Assets LE/farm 863.2 1015.2 1426.0 1940.4
Livestock Numbers
Buffalo Number 1.60 1.60 1.20 1.70
Cow " 0.40 0.20 0.40 0.60
Calf " 0.00 0.20 0.00 0.20
Donkey " 1.00 1.20 1.40 1.60
Sheep & goats " 0.60 0.40 0.40 0.40
Livestock Index Buf Units 2.58 2.61 2.40 3.04
Livestock Value LE/farm 607.8 827.0 1099.1 1149.0
Livestock Productivity " 674.2 934.3 1568.4 1364.7
Net Farm Income " 650.0 1560.2 2142.5 2602.9
Crop Prod/LE Crop Exp LE 3.56 5.37 8.12 6.26
Crop Prod/Feddan " 429.4 687.6 870.4 319.3
Crop Prod/Person " 104.5 165.9 233.5 209.8
Livestock Prod/LE Crop Prod " 0.85 0.70 0.82 0.79
Livestock Prod/Feddan " 364.4 484.1 712.9 649.7
Livestock Prod/Person " 88.7 116.8 191.3 166.4
Wkg Assets/LE Gross Farm Prod ! 0.59 0.45 0.41 0.68
Net Farm Income/Feddan " 351.4 808.4 973.9 1239.5
Net Farm Income/Person " 85.5 195.2 261.3 317.4
Net Returns/1,000 M3 Water " nc 90.96 51.38 6.93

aArtichokes, tomatoes, watermelon, etc.

Flax, sesame, cowpeas and grapes.

nc = not computed.
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in 1981-1982. Net farm income per farm increased each year vising
from L.E. B650.0 in 1978-1879 to L.E. 2602.8 in 1981-1962, an increase
of 400 percent.

Crop productivity per L.E. of crop expense increased steadily fraom
L.E. 3.5b6 in 1978-137Y to L.E. 8.12 in 1980-1961 then declined to L.E.
6.26 in 1981-1982z. The increase vreflected more vapidly vising crop
productivity while the decline was the rvesult of a decline in crop
productivity and an increase in crop expenses. Lrop productivity per
feddan and per person both increased until 14980-19861 but declined in
1981-1982. The decline in the last year was due to a L.E. 20U
decrease in crop productivity per farm.

The livestock productivity per L.E. of crop productivity vanged bet-
ween 0.70 and 0.85. Thus crop productivity was always more impurtant
than livestock productivity. The four vyears, however, provided no
consistent trend. Livestock productivity per feddan increased each
year except in 1881-1982, thus it followed the pattecn of livestock
productivity because fam size vemained vcelatively constant.
Livestock productivity per person veflects the increase in livestock
productivity increasing until the last year when it showed a modest
decline.

Working assets per L.E. of gross farm production declined each year
except the last year. The declines were because gross farm production
increased more rapidly than working assets. Net farm income per fed-
dan and per person incre:sed each year basically because of growth in
net fatm income. Net retucns/1,000 m? of water declined each year but
remained positive. Returns to water were L.E. 20.96 in 1975-146U but
only L.E. b6.93 in 1981-15S82.

The key changes in the five continuous famns over the four years at
Beni Magdul ave: (1) increased use of share rental agreements during
the last two years, (2) increased production of garden crops with
decreases in the production of maize, forage, and other crops, (3) an
increase of about 10U points in the crop intensity index, (4) nearly
a L.E. 1000 increase per farm in crop productivity, (5) more than a
doubling of working assets per famm, (6) livestock productivity
doubled during the four years, (7} net faom income increasing from L.E.
650 in 1978-1879 to L.E. 2600 in 1981-1982, and (8) a rapidly
declining return to water.

All Fartm Record Keeper Farms

The data for all record keeper famms at Beni Magdul are presented in
Table 7. In most of the years the farmers owned less land then they



Table 7. Selected statistics for all record keepers, Beni Magdul Site,
1978/79 to 1981/82.
Unit 1978/79 1979/80  1980/81 1981/82
Number of Farms Number 6 6 15 15
Land Owned reddan 0.83 0.39 0.83 0.98
% 40 22 48 56
Cash Rented Feddan 1.25 1.32 N.44 0.42
% 60 75 25 24
Share Rented Feddan 0.00 0.06 0.47 0.35
% 0 3 27 20
TOTAL Feddan 2.08 1.77 1.74 1.75
Crop Distribution % Harv
Broadbeans Area 0.0 1.1 n.n 0.0
Maize " 14.8 12.1 1u.1 9.8
Wheat " 6.8 1.9 4,2 3.1
Barseem " 34.6 43.4 34.7 32.7
Maize Forage " 11.7 2.9 5.2 6.6
Sunflower " 5.9 7.4 4,7 3.8
Garden, Crops " 21.3 30.4 40.8 39.9
Others " 4.9 0.8 0.3 0.1
Crop Intensity Index Index 214 285 337 336
Crop Productivity LE/farm 843.9 1239.1 1449.1 1388.6
Crop Expenses " 251.5 247.4 250.1 299.9
Family Members Number 7.50 8.17 7.87 8.47
Working Assets LE/farm 856.5 891.9 1433.4 1738.3
Livestock Numbers
Buffalo Number 1.50 1.33 0.93 1.07
Cow " 0.50 0.17 0.53 0.53
Calf " 0.00 0.17 0.00 0.20
Donkey " 1.17 1.17 1.07 1.33
Sheep & goats " 0.50 0.33 0.60 1.13
Livestock Index Buf Units 2.65 2.28 2.05 2.50
Livestock Value LE/farm 609.8 714.7 711.2 1068.3
Livestock Productivity " 704.3 779.4 1099.9 1122.2
Net Farm Income " 679.0 1383.3 1700.6 1720.4
Crop Prod/LE Crop Exp LE 3.36 5.01 5.79 4.63
Crop Prod/Feddan " 405.7 700.1 832.8 793.5
Crop Prod/Person " 112.5 151.7 184.1 163.9
Livestock Prod/LE Crop Prod . 0.84 0.63 0.76 0.81
Livestock Prod/Feddan " 338.6 440.3 632.1 641.3
Livestock Prod/Person " 93.9 95.4 139.8 132.5
Wkg Assets/LE Gross Farm Prod " 0.55 0.44 0.56 0.69
Net Farm Income/Feddan " 326.4 781.5 977.4 983.1
Net Farm Income/Person " 90.5 169.3 216.1 203.1
Net Returns/1,000 M3 Water " nc 89.01 -77.65 -232.54
gArtichokes, tomatoes, watermelon, etc nc = not computed.

Flax, sesame, cowpeas and grapes.
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rented. During 1478-1979 and 1975-1880, land was primarily cash
vented but during the last two years about half of the vented land was
share rented. During the last three years the famm size remained
nearly constant at about 1.75

Principal changes in the cropping patterns over the four years include
decreases in the pecvcent of harvested area in maize, forage, and other
crops and the area of harvested garden crops increased from 21.3 per-
cent in 1978-1978 to nearly 44 percent in 1981-1982. The crop inten-
sity index vose fron 214 in 1978-1979 to 336 in 19b1-1882. Crop
productivity increased the first three years by over L.E. 600 per famm
but dropped from L.E. 1444,1 in 1960-1981 to L.E. 1368.6 1in
1981-14982. Lrop expenses were nearly constant the fivrst three years
at about L.E. 250 per faun but increased to L.E. 300 per famm in
1941-1882.

The number of fanily members pev farm changed each year. The high was
8.47 in 19681-1982 and the low was 7.50 in 1978-1879. Working assets
per farm, however, increased each year vising from L.E. 856.5 in
1978-1974 to L.E. 173b.3 in 1981-186<.

Livestock numbers show a reduction ol about one-half buffalo per farm
over the four years and a slight increase in the number of cows. The
number of donkeys and sheep and goats also increased modestly. The
livestock index varied between 2.65 and 2.US5 during the four years but
showed no consistent trend. Livestock value, livestock productivity,
and net faon incone all showed increasing trends over the four years.
Livestock productivity increased 60 percent between 19768-1979 and
1981-1982 and net farm income increased from L.E. 678 to L.E. 1720
over the sane four years.

Crop productivity per L.E. of crop expense increased from L.E. 3.3b in
1978-1979 to L.E. 5.79 in 1480-1981. These increases were associated
with increases in crop productivity. In 1981-1982, this vatio declined
to L.E. 4.b3 because crop productivity declined and crop expenses
increased. Crop productivity per and per person both increased
through 1980-1981 because of increase in crop productivity but
declined in 1981-1962 primavily because of a decrease 1in crop
productivity.

Livestock production per L.E. of crop productivity declined in
1979-1980 because crop productivity increased more than livestock pro-
ductivity. The increase in 198U-1981 was due to a relatively larger
increase in livestock productivity and the 1881-1882Z increase was
associated with the decrease in crop productivity and the small
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increase in livestock productivity. The steady increase in livestock
productivity per feddan was because of increases in livestock produc-
tivity. The increases in livestock productivity per person through
1980-1981 was the rvesult of increased livestock productivity and the
decline in 1481-1962 was because of the increase in the number of
family members per faom that year.

The decrease in working assets per L.E. of gross famm production in
1979-18680 was because of a relatively larger increase in livestock and
crop productivity compared tc working assets. The veverse situation
was the case in 1980-1961 and 14981-1982 causing increases in the vatio.

Net farm income per feddan increased each year because of increases in
net faom income and no increases in farm size. The similar pattern
for net faon income per person was broken in 1981-19Y82 because of the
substantial increase in the number of family members per farm., The
net returns per thousand cubic meters of water declined each year
going fron L.E. 83.01 in 1979-1460 to L.E. -232.54 in 1981-13982.

The data in Table 7 supports the analysis of the five continuous farms
in several important ways. The increase in share rent in 1980-1981
and 1981-1982 is consistent between the two sets of famms. The trends
and pattecrns of all the crops grown is similar. The increase in the
crop intensity index, L.E. of working assets per fatm, and crop pro-
ductivity follow very similar pattecns comparved to the five continuous
farms. The pattern of livestock value and livestock productivity
changes were essentially the same. Although the net famm income per
farm increased for both data sets, the set of all farm record keepers
shows a slower rvate of increase. Most of the vatios also showed the
same basic patterns. Net returns/1000 md water declined significantly
for both sets of famms over the four years. Thus, most of the analy-
sis of all record keeper faoms supports the analysis of the five con-
tinuous farms.

Mesqa 10 Record Keeper Famms

Mesqa 10 in Beni Magdul was elevated and lined to provide an improved
gravity icrigation system. Data from record keeper farms located on
mesqa 10 have been collected since 1978-187Y and are presented in
Table 8. However, records from only one fatm are available the first
year and only two farms the second year. In 1980-1Y61 and 14Y81-1962
data from seven farms are veported. The extremely snall number of
farms is a definite weakness of the data presented for the first two
years, but the larger nunber of fams the last two years should
enhanc: the data reliability.
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Table 8. Selected statistics for mesqa 10 farms, Beni Magdul Site,

1978/79 to 1981/82.

Unit 1978/79 1979/80  1980/81 1981/82
Number of Farms Number 1 2 7 7
Land Owned Feddan 0.00 0.00 0.75 0.65
% 0 0 51 47
Cash Rented Feddan 1.50 1.25 0.64 0.64
% 100 100 44 47
Share Rented Feddan 0.00 0.00 0.07 0.08
% 0 0 5 6
TOTAL Feddan 1.50 1.25 1.46 1.37
Crop Jistribution % Hary
Broadbeans Area 0.0 4.6 0.0 0.0
Maize " 10.3 14.2 8.9 10.8
Wheat " 0.0 0.0 3.4 2.6
Berseem " 36.2 28.8 24.0 21.8
Maize Forage " 7.0 5.3 5.4 5.0
Sunflower " 0.0 N.0 1.4 0.0
uerden Crops " 46.5 47.1 56.9 59.8
Crop Intensity Index Index 162 288 361 378
Crop Productivity LE/farm 630.5 865.8 1102.3 1141.3
Crop Expenses " 276.0 249.6 300.6 300.8
Family Members Number 8.00 8.50 7.57 7.57
Working Assets LE/farm 348.0 386.0 1066.6 1274.0
Livestock Numbers
Buffalo Number 1.00 0.50 0.67 0.67
Cow " 0.00 0.00 0.50 N.71
Calf " 0.00 0.00 0.00 0.00
Donkey " 1.00 1.00 1.00 1.29
Sheep & goats " 0.00 0.00 0.33 0.57
Livestock Index Buf Units 1.60 1.10 1.70 c.04
Livestock Value LE/farm 320.0 244.0 495.0 1078.6
Livestock Productivity " 419.7 254.6 1017.2 1464.3
Net Farm Income " 540.0 650.7 1222.6 709.2
Crop Prod/LE Crop Exp LE 2.28 3.47 3.67 3.79
Crop Prod/Feddan " 420.3 692.6 755.0 833.1
Crop Prod/Person " 78.8 101.9 145.6 150.8
Livestock Prod/LE Crop Prod " 0.67 0.29 0.92 1.10
Livestock Prod/Feddan " 279.8 203.7 696.7 915.2
Livestock Prod/Person " 52.5 30.0 134.4 165.8
Wkg Assets/LE Gross Farm Prod " 0.33 0.34 0.50 0.49
Net Farm Income/Feddan " 360.0 520.6 837.4 517.7
Net Farm Income/Person " 67.5 76.6 161.5 93.7
Net Returns/1,000 M3 Water " nc 81.11 -41.99 ~-200.48

a/\rtichokes, tomatoes, watermelnn, etc.

nc = not computed.
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Average famm size for the record keepers on mesqa 1U over the four
years ranges from 1.35 to 10.21 feddans. The first two years of data
show only cash rented land. In 1Y980-1981 and 1961-148% about half of
the land was owned and half was cash rented.

The crupping pattern the first two years was about 47 pecrcent garden
crops, more than one-third of the harvest area was in forage (berseem
and maize forage) and the residual is naize and broadbeans. Ouring
the last two years the pevcentage of harvested area in garden crops
increased to nearly 60 percent, forage production in between #5 to 3
percent, and the vemainder was in maize, wheat, and sunflowers.

The crop intensity index increased each year, rising from 162 in
1978-1979 to 378 in 1961-1482. This was reflective of the increase in
the production of garden crops. Lrop productivity followed a similac
pattern increasing from L.E. 630 in 1976-1879 to L.k. 1141 in
1981-1982. Crop expenses rose each year increasing fran L.E. 276 in
the first year to L.E. 30U in 1981-1482.

The number of family members pec favm ranged from 7.57 in 1980-1981 to
a maximum of 8.50 in 1981-1582. Vorking assets per faom increased
steadily each year. 1n 1476-197Y9 working assets were L.E. 348 but in
1981-1982 working assets increased to more than L.L. 1274, an increase
of 366 percent.

Livestock numbers reflect the typical pattecn of each farm having a
donkey plus either a buffalo or cow. Some increase in livestock num-
bers is shown during the final year when the livestock index vose fram
1.70 to 2.04. This was the vesult of increased nunbers in most
classes of livestock during 1481-1962. The livestock value decreased
L.E. GJ in 1979-136L but increased in both of the two following years,
In 1981-1982 livestock value had rvisen to L.E. 1078.

Livestock productivity decreased in 1979-198U by L.E. 165 to L.E. 255
but in 1880-1881 it increased to L.E. 1017 and continued to increase
the following year to L.E. 14b4. Net farm income increased from L.E.
540 the first year to L.E. 1223 in 198U-1981 and then decliped to L.E.
709 in 1981-1962.

Ouring the four years, crop productivity pec L.E. of Crop expense
increased each year rising from L.E. 2.286 in 1976-1479 to L.E. 3.79Y in
1981-1982. This rise was because the increases in crop preductivity
were greater than the increases in crop expenses. Crop productivity
pet feddan and per person also increased each year, again because of
the annual rvises in crop productivity compared to the velatively
stable land base and number of persons per farm,
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The three livestock rvatios all declined in 1974-158L but showed
sizable pains the last two years. Livestock productivity exceeded
crop productivity during 1981-1982 veflecting the velatively greater
importance of livestock. Livestock productivity pecv feddan increased
from L.E. 280 in 1978-1978 to L.E. 915 in 1981-1982 and livestock pro-
ductivity per person increased more than three times duting the tour
years. Working assets per L.E. of gross farm production increased the
first three years veflecting the nore vapid increase in working
assets. In 1981-1982, *the vatio was about the level of the previous
year., Net faom income per person and pev feddan increased during the
first three years but declined during 1981-1882. This follows the
pattern of net farm income per faon because of the velatively stable
levels of persons nec faom and land base per tacm. Net returns/ 1,000
m3 of water declined each year. In 1979-1980, water returns were L.E.
81.11 but in 1981-1962 they had declined to L.E. -200.48.

Several differences are noted between the farms on mesqa 10 and the
previous two sets of fams which are used as a standard of comparison.
The mesqa 10 favms ace about 20 percent swaller and shave vent a
smaller percentage of their land. The mesqa 10 farms have maintained
theiv production of maize, the production of forage has declined more
vapidly, and the percentage increase in the production of gavden crops
is less (although at a higher initial level) than the standard of com-
pavison favms in Beni Magdul. A key comparison is the lack of net
facm income growth on mesga 10 ruring the last year comnpaved to the
standard faoms. Fron the data presented it is not obvious why net
farm incone declined for mesqa 1U farmers but rose for the other Beni
Magdul farmers. However, veduced farm size and off farm income ave
part of the answer.

Mesqa 6 Record Keeper Famms

Mesqa 6 in Beni Magdul also underwent interventions to enhance its
irrigation system. Table 9 presents data for 1980-1881 and 1481-138¢,
the only years fatms on mesgqa 6 were included in the set of faums
vecording data. The EWUP farm recordbook was kept for three farms in
1980-1981 and four facms in 1981-198<2.

Faom size increased during the two years from 1.48 to 1.92 feddans per
farm mostly because of a change in the set of faoms analyzed. More
than 85 percent of the land was owned by the famers on mesqa b with a
small percentage of the land cash and share rented.

The cropping pattecn made only moderate changes during the two years,
The area of forage stayed neavly the same but more maize forage and



34

Table 9. Selected statistics for resqa 6 farms, Beni Magdul Site,
1980/81 to 1981/82.

Unit 1980/81 1981/82
Number of Farms Number 3 4
Land Owned Feddan 1.28 1.77
% 86 92
Cash Rented Feddan 0.06 0.04
% 4 2
Share Rented Feddan 0.14 0.11
% 10 6
TOTAL Feddan 1.48 1.92
Crop Distribution % Harv
Broadbeans Area 0.0 0.0
Maize " 11.0 7.9
Wheat " 3.3 3.8
Berseem " 54.2 47.7
Maize Forage " 2.6 9.0
Sunflower " 11.0 S.4
Garden Crops " 17.9 23.2
Crop Intensity Index Index 343 301
Crop Productivity LE/farm 1180.4 1337.1
Crop Expenses " 198.9 307.8
Family Members Number 2.00 10.25
Working Assets LE/farm 2028.9 2244.,6
Livestock Numbers
Buffalo Number 0.67 1.25
Cow " 0.00 0.25
Calf " 0.00 0.50
Donkey " 0.67 1.00
Sheep & goats " 0.67 2.75
Livestock Index Buf Units 1.14 2.55
Livestock Value LE/farm 710.7 957.5
Livestock Productivity " 549.6 1142.5
Net Farm Income " 1861.6 2207.4
Crop Prod/LE Crop Exp LE 5.94 4.34
Crop Prod/Feddan " 797.6 696.4
Crop Prod/Person " 147.6 130.4
Livestock Prod/LE Crop Prod " 0.47 0.85
Livestock Prod/Feddan " 371.4 595.1
Livestock Prod/Person " 68.7 111.5
Wkg Assets/LE Gross Farm Prod " 1.17 0.91
Net Farm Income/Feddan " 1257.8 1149.7
Net Farm Income/Person " 232.7 215.4
Net Returns/1,000 M° Water ™ ~434.39 -448.27

aArtichokes, tomatoes, watermelon, etc.
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less berseem was produced in 1981-1882 compared to the previous year.
The small decreases in the production of maize and sunflowers were
veflected in 5.3 pervcent increase in garden crops. The percentage of
garden crops in both years is relatively low compaved to other Beni
Magdul favms but the production of berseem and maize forape is higher.
Thus, the fammers for which fan.. records were kept on m2sqa b6 prefer
to grow forage rather than garden crops.

The crop intensity index decreased in 1481-1982 but crop productivity
and crop expenses increased. The level of crop intensity was high,
exceeding 30U in both years. There was a L.E. 150 increase in crop
productivity, and crop expenses increased nearly L.E. 110 to L.E. 3UL8
in 1981-1982.

Family members per farm varied between 8.00 and 10.25 persons.
Working assets were L.E. 2029 in 13BU-1981 and increased nearly L.E.
215 in 14981-1982. This rvrelatively high level of working assets was
because of large investments in machinery and equipment by the mesqa b
farmers.

The higher livestock numt and livestock index in 1981-1982 was pri-
marily because of the addition of the fourth farm. Livestock value
increased nearly L.E. 250 but livestock productivity more than doubled
to L.E. 1142. Net favm income vrose from L.E. 1662 in 188U-13881 to
L.E. 2007 in 13881-188Zz, primarily because uf the increased livestock
prcductivity.

Lrop productivity per L.E. of crop expense decreased from nearly L.E.
6.00 Lo l..E. 4.34 because of the relatively larger increase in crop
expenses. The increases in crop productivity per famm were move than
offset by the increases in number of family nembers per farm and land
hbase per favn thus crop productivity per feddan and per pevson both
declined.

Livestock productivity per L.E. of crop productivity increased from
1.E. 0.45 in 1980-1981 to L.E. 0.85 in 1981/19862. Hence the relative
importance of livestock productivity nearly doubled in 1981-1862.
This is primarily due, however, to the large livestock holdings of the
fourth famm which was added in 1981-18982. The large increase in
livestock productivity pec famm in 19C81-1882 is veflected in higher
livestock productivity per person anu per fzddan vatios in 1881-198<.

The major increase in livestock productivity in 1881-1882 combined
with the smaller increase in crop productivity resulted in a lowering
of working assets per L.E. of gruss farm production from L.E. 1.17 to
L.E. 0.91 even though working assets increased L.E. <UU.
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The gain in net famm income per farm in 1981-1982 failed to increase
the net fam incarme per feddan and per person due to the increase of
over 25 percent in the average farm size and the two additional family
members per faom. Net veturns/1,000 m3 of water stayed nearly
constant at about L.E. -400.

Some key contrasts between the farms on mesqa & and the set of five
continuous fatms are: (1) fifteen percent higher forage production
and a 15 percent lower production of garden crops, (2} an increase in
crop productivity compared to a decrease in the five continuous faors
turing the lasl two years, (3) a rore vapid increase in crop expen-
ses, (4) a higher level of working assets on mesqa b favms, (5) an
increase in livestock productivity compared to a decrease for the
same years on the five continuous farms, (6) substantially higher crop
productivity per L.E. of crop expense, and (7) nearly constant com-
pared to shavply declining water returns.

ABU RAYA SITE ANALYSIS

Farm vecords have been kept at Abu Raya for four years. Seven famis
have provided continuous vecords since 1978-1979 and from 7 to 21
farms have kept vecords in any given vyear. Ouring the first two
years the seven continuous farms are also the seven farms in the set
of aii vecord keeper farms.

Seven Continuous Farms

Data for the seven continuous farms at Abu Raya is presented in Table
10.  During the four years farm size declined fran 6.56 to 5.87 fed-
dans per famm. In all years at least 90 percent of the land farmed
w73 owned by the faomers and only a small percentage was rented. The
type of rvental agreement has shifted from cash rent to share vent
during the 1878-1879 to 1961-1982 time period.

The principal cropping pattern change has been the introduction of
sugarbeets 1in 1980-1981. The area of sugar crops (primarily
sugarbeets) increased to 7.1 percent of the harvested area in
1981-1982. The production of flax and cowpeas declined neatrly an
equivalent anount during the four years. Some increase in the produc-
tion of @garden «crops 1is also shown between 1978-1979 and
1981-1982.

The crop intensity index remained stable between 201 and 211, but both
crop productivity and crop expenses increased each year. Crop produc-



Table 10. Selected statistics for seven continued farms, Abu Raya Site,

1978/79 to 1981/82.
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Land Owned
Cash Rented
Share Rented

TOTAL

Crop Distribution
Broadbeans
Maize
Cotton
Wheat
Berseem
Maize Forage
Rice
Flax & Cowpeas
Sugarbeets &_Sugarcane
Garden Crops

Crop Intensity Index
Crop Productivity
Crop Expenses

Family Members
Working Assets
Livestock Numbers

Buffalo

Cow

Calf

Donkey

Sheep & goats

Livestock Index
Livestock Value
Livestock Productivity
Net Farm Income

Crop Prod/LE Crop Exp
Crop Prod/Feddan
Crop Prod/Person

Livestock Prod/LE Crop Prod
Livestock Prod/Feddan
lLivestock Prod/Person

Wkg Assets/LE Gross Farm Prod
Net Farm Income/Feddan
Net Farm Income/Person

Net Returns/1,000 M3 Water

Unit 1978/79  1979/80 1980/81 1981/82
Feddan 6.06 6.06 5.66 5.66
% 92 94 96 96
Feddan 0.50 0.42 0.21 0.00
% 8 6 4 0
Feddan 0.00 N.00 0.00 0.21
% 0 0 0 4
Feddan 6.56 6.48 5.87 5.87

% Harv
Area 1.2 2.0 1.0 3.2
" 5.8 7.3 5.2 6.2
" 15.8 13.5 14.4 10.6
" 13.3 13.4 12.2 12.8
" 25.2 30.7 28.5 27.9
" 3.2 0.9 2.1 0.6
" 24.9 22.5 24.2 26.7
" 9.2 3.1 2.1 0.0
" 0.0 0.0 3.7 7.1
" 1.4 6.6 6.6 4.9
Index 201 204 211 206
LE/farm 1989.7 2105.8 2641.6 2867.4
" 496.6 557.3 635.4 731.4
Number 9.14 9.00 8.43 6.71
LE/farm 1505.9 1638.2 2020.2 2527.9
Number 1.43 1.57 1.43 1.29
" 1.29 1.57 1.14 1.71
" 1.71 1.57 1.86 1.14
" 1.71 2.29 1.86 1.57
" 0.00 0.14 0.29 0.14
Buf Units 4,26 4.92 4.32 4.13
LE/farm 804.7 1166.7 1126.3 1624.1
" 828.2 924.4 919.6 1045.5
" 1462.9 1950.2 2224.8 2460.9
LE 4.01 3.78 4.16 3.92
" 303.3 325.0 450.0 488.5
" 217.7 234.0 313.4 427.3
" 0.42 0.44 0.35 0.36
" 126.2 142.7 156.7 178.1
" 90.6 102.7 109.1 155.8
" 0.53 0.54 0.57 N.65
" 223.0 301.0 379.0 419.2
" 160.1 216.7 263.9 366.8
" nc 31.66 34.33 26.08

aArtichokes, tomatoes, watermelon, etc.

nc

not computed.
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tivity increased from L.E. 1990 to L.E. 2867 over the four years while
crop expenses increased over L.E. 200 from L.E. 497 to L.E. 731 during
the same periad.

The number of family members on the seven continuous famms decreased
each year, dropping from 8.14 in 1978-1%79 to 6.71 persons per farm in
19681-1962. 1t should be noted, however, that two-thirds of this
decrease occurred on one faon in 1981-1982, Thus, the per person
rotios must be carefully interpreted. Working assets per farmm
increased over L.t. 1000 during the four years to L.E. 2528 in
1981-1982. Livestock value per famm doubled during the four years but
livestock productivity only increased L.E. 218 going from L.E. 828 to
L.E. 1046 in four years. Net famm income increased steadily during
the four years veaching L.E. 2461 in 1981-1482. C(rop productivity per
L.E. of crop expense vemained nearly constant over the four years
because both crop productivity and crop expenses increased at about
the same rate. Crop productivity per feddan increased each year
vising from L.E. 3U3 to L.E. 488 during the four years. Crop produc-
tivity per person followed the pattern of growth shown by crop produc-
tivity per feddan.

Although livestock productivity per L.E. of crop productivity showed
no trend, both livestock productivity per person and per
feddan increased steadily. Working assets per L.E. of gross faom pro-
duction increased each year rvising from 0.53 in 1978-1474Y to U.65 in
1981-1982. Net farm incone per person and per feddan both increased
steadily and consistently over the ‘our year vetlecting the consistent
increase in net farm incone per farm. Net returns/1,000 m3 of water
was relatively constant vavying from L.E. 26.U8 in 1961-14982 to L.E.
34.33 in 1980-1961.

All Record Keepe: Fatins

Ouring the first two years the seven continuous farms were also the
set of all record keeper farms at Abu Raya. In 14980-1981 the number
of farm records was increased to 15 and 21 farm - kept records in
1981-1982. Data from the set of all record keeper farms is presented
in Table M.

From 92 to 97 percent of the land base was owned with a small percent
of the land cash or share tren®ad. Farm size compared closely to the
seven continued farms and was always at least six feddans.

The changes in the cropping pattern are supportive of those shown by
the seven continuous farms. Small decreases in the percent of har-
vested area for cotton, wheat, and flax and cowpeas are shown.



Table 11. Selected statistics for all record keepers, Abu Raya Site,
1978/79 to 1981/82.

Unit 1978/79  1979/80  1980/81 1981/82
Number of Farms Number 7 7 15 21
Land Owned Feddan 6.06 6.06 5.69 6.00
% 92 94 94 97
Cash Rented Feddan 0.50 0.42 0.22 0.09
% 8 6 4 1
Share Rented Feddan 0.00 0.00 0.13 0.12
% 3 0 2 2
TOTAL Feddan 6.56 6.48 6.04 6.21
Crop Distribution % Harv
Broadbeans Area 1.2 2.0 2.2 1.6
Maize " 5.8 7.3 5.0 5.8
Cotton " 15.8 13.5 13.7 10.4
Wheat " 13.3 13.4 12.9 11.5
Berseem " 25.2 30.7 28.7 27.4
Maize Forage " 3.2 0.9 1.7 0.8
Rice " 24.9 22.5 25.1 25.3
Flax & Cowpeas " 9.2 3.1 0.9 2.7
Sugarbeets &_Sugarcane " 0.0 0.0 5.6 9.0
Garden Crops " 1.4 6.6 4.2 5.5
Crop Intensity Index Index 201 201 213 182
Crop Productivity LE/farm 1989.7 2105.8 2510.0 2550.5
Crop Expenses " 496.6 557.3 679.5 633.1
Family Members Number 9.14 9.00 8.53 7.81
Working Assets LE/farm 1505.9 1638.2 2240.5 2653.9
Livestock Numbers
Buffalo Number 1.43 1.57 1.07 1.33
Cow " 1.29 1.57 1.07 1.43
Calf " 1.71 1.57 2.00 1.05
Donkey " 1.71 2.29 1.47 1.48
Sheep & goats " 0.00 0.14 0.60 0.43
Livestock Index Buf Units 4.26 4.92 3.77 3.68
Livestock Value LE/farm 804.7 1166.7 1182.8 1582.8
Livestock Productivity " 828.2 924.4 1039.6 1070.3
Net Farm Income " 1462.9 1950.2 1861.0 2326.2
Crop Prod/LE Crop Exp LE 4.01 3.78 3.69 4.03
Crop Prod/Feddan " 303.3 325.0 415.6 410.7
Crop Prod/Person " 217.7 234.0 294.3 326.6
Livestock Prod/LE Crop Prod " 0.42 0.44 0.41 0.42
Livestock Prod/Feddan " 126.2 142.7 172.1 172.4
Livestock Prod/Person " 90.6 102.7 121.9 137.0
Wkg Assets/LE Gross Farm Prod " 0.53 0.54 0.63 0.73
Net Farm Income/Feddan " 223.0 301.6 308.1 374.6
Net Farm Income/Person " 160.1 216.7 218.2 297.8
Net Returns/1,000 m Water " nc 31.66 18.76 -0.27
aArtichokes, tomatoes, watermelon, etc. nc = not computed.
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Increases in the production of sugar crops, pacrticularly since the
establishment of the sugarbeet factory in 1480-1481, is alsoc shown.
The other crops have very similav harvested area patterns when com-
pared to the seven continuous farms.

The crop intensity index for all vecord keeper farms was somewhat
lower in 1981-1982 (182 vs. 206) compared to the seven continuous
farms. Crop productivity and crop expenses were also somewhat lower
in the last year compared to the seven continuous farms. In fact,
crop expenses actually declined in 1981-1S82 compared to the previous
year for the set of all record keeper farms canpared to an increase
for the seven continuous farms,

The trend in family nembers per faom is consistent between the two
sets of farms at Abu Raya, both show declines over the four years.
The decline in 18d1-196z for the set of all record keeper farms,
however, was about one person less than for the seven continued farms.
Working assets per farm show consistent increases over the four years
for both sets of famms.

Livestock numbers for the set of all record keeper farms are a little
lower than those for the seven continued faoms.  Specifically the
larger animals were fewer for the set of all vecord keepers and the
numbers of sheep and goats were a little higher when compared to the
set of seven continuous favms.

The livestock index is somewhat lower the last two years for the set
of all vecord keepur famms, about one-thivd of a buffalo unit lower.
Livestock value consistently increased over the four years for both
faom sets and livestock procuctivity followed a similar pattern. Net
farm incane increased from L.E. 1463 to L.E. 232t over the four years
for the set of all recocrd keep‘ér farms and a similar increase of
neavly L.E. 1100 is reported for the seven continuous farms.

The pattern over the four years of crop productivity per L.E. of crop
expense and crop productivity per person was similar for the two sets
of farms. However, crop productivity pec person for the set of all
record keeper farms was about L.E. 100 lower in 1981-1982. Crop pro-
ductivity per feddan for the set of all record keeper farms was lower
in ooth of the last two years because of larger faom size and less
rapid crop productivity growth.

Livestock productivity per L.E. of crop productivity, per feddan and
per persun were all higher in 19680-1861 for the set of all record
i.eeper farms compared to the seven continuous farms. The set of all



_41...

vecord keeper farms also shows nearly no growth during the last year
whereas the seven continuous farms show increases in these rvatios
bringing them nearly equal or above the level of all record keeper
farms.,

Working assets per L.E. of gross farm production increased more
rapidly for the set of all record keeper farms during the last two
years. Net farm income per feddan and per person both varied less
rvapidly during 1S80-1881 and 1981-1982 when compared to the set of
seven continuous faons. The slower growth in the net farm incomne
ratios is primarily because of thz lack of a decrease in farm size for
the set of all vecord keeper farms and the fewer family members per
farm in 1981-1982 for the set of all vecord keeper farms. Net
returns/ 1,000 mP of water consistently declined for the set of all
rvecord keepers declining fron L.E. 31.66 in 1979-1980 to L.E. -0.27
in 1981-1982. Water returns for the seven continued farms remained
stable at about L.E. 3U.00.

The data from all record keeper fatms confiom the analysis of the
seven continuous farms in several important ways. Farm size and pro-
portion of land owned is consistent. (he cropping patterns arve simi-
lar but crop expenses are shown not to increase in 1981-1982 fovr the
set of all record keeper farms. The numbers of livestock and the
livestock index is somewhat smaller for the set of all record keeper
farms. The set of all record keeper farms does not confitm the growth
in crop productivity per feddan shown in 1981-1982 by the seven con-
tinuous fams. Net farm incone increases per feddan and per person
shown in the seven continuous farms are confitmed by the set of all
rvecord keeper faoms, but not at the levels vreported by the seven con-
tinuous famms. Finally, water returns show more downward pressure for
the set of all farm record keepers.

SUMMARY AND CONCLUSIONS

The purpose of this report is to sunmarize the EWUP fatm records for
the period 1978-19789 through 1961-1982. Data is presented for each of
the three sites for (1) that set of fams which have provided data
through this time period, (2) the set of all vecord keeper tarms
available each year, and (3) farms that are divectly associated with a
major EWUP intecvertion, Information on famm size and tenuve,
cropping patterns, crop intensity, crop productivity and crop expenses
are presented. Also shown are data on number of fanily manbers,
working assets, livestock numbers by species, a livestock index,
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livestock value, livestecck productivity, and net famm income. Ratios
are developed for crop productivity, livestock productivity, working
assets, net faom income and net veturns/1,00U0 m3 water.

The report has focused upon a descriptive analysis, thus the role of
the factors that have caused the changes during the record keeping
period has not been emphasized. Neither has there been a focus upon
comparing the famms of the different EWUP sites.

Some consistent trends in the analysis are: (1) the importance of
share vental agreements for land is increasing, (2) cropping pattecns
are not static (in the Mansuriya area the production of garden crops
is high and increasing, sugarbeets have entered the crop rotation of
the Abu Raya favmers since the opening of the sugarbeet factory in
1980-1981, and the soybean area is increasing at Abyuha), (3) typi-
cally crop productivity and livestock productivity have increased over
time but the source of this increase is most likely a combination of
price increases, enterprise changes, and more intensive input use, (4)
working assets, livestock value and net farm income have typically
increased but a ngjority of this vise may be because of price infla-
tion, (5) in most cases the relative importance of livestock has
increased, and (5) net vteturns/1,000 m3 of water typically has
decreased and in several situations is negative.

It must be noted, however, that water returns are conputed as a vesi-
dual factor payment and negative water retuvns may be caused by (1)
"over-paying” other vesource factors or (2) low farm incomes. The
negative returns to water should not be interpreted as meaning that
water has a negative value in the production process.
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Average water delivered per feddan and labor

requirement per feddan by crop and by EWUP site.

Water Delivered

Labor

Site Crop (Cubic Meters) (Man Hours)
Abueha Berseem 3300 261
Wheat 2650 211
Broadbeans 2827 338
Cotton 3740 540
Maize 3474 258
Soybean 2500 375
E1 Hammami Maize 2103 212
Wheat 2520 301
Berseem 4943 460
Peanuts 3150 245
Sesame 2200 321
Sunflower 2478 235
Garden Crops 3242 544
Beni Magdul Maize 2417 253
Wheat 1270 34
Berseem 4054 685
Garden Crops 2695 501
Abu Raya® Wheat 2233 98
Berseem 4033 106
Broadbeans 2373 153
Maize 3164 184
Cotton 5763 345
Rice 6594 226
Flax 2878 167
Sugarbeets 3051 210

8Limited to eggplant, cabbage and squash.

bLimited to eggplant and cabbage.

c1979/80 enterprise budget study. all other data is 1980/81.
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AMERICAN EQUIVALENTS OF EGYPTIAN ARABIC
TERMS AND MEASURES COMMONLY USED
IN IRRIGATION WORK

LAND AREA IN SQ METERS IN ACRES IN FEDDANS IN HECTARES
|l acre 4,046.856 1.000 0.963 0.405
1 feddan 4,200.833 1.038 1.000 0.420
1 hectare (ha) 10,000.000 2.471 2.380 1.000
1 sq. kilometer 100 x 104 247.105 238.048 100.000
| sq. mile 259 x 10e 640.000 616.400 259.000
WATER MEASUREMENTS FEDDAN-CM ACRE-FEET ACRE -INCHES
1 billiori m 3 23,809,000.000 810,710.000
1,000 m 3 23.809 0.811 9.728
1,000 m ® /Feddan 23.809 0.781 9.372

(= 238 mm rainfall)
420 m ?® /Feddan 10.00 0.328 3.936

(= 100 mm rainfall)
OTHER CONVERSION : METRIC u.S.
| ardab = 198 liters 5.62 bushels
|1 ardab/feddan = 5.41 bushels/acre
1 kg/feddan = 2.12 lb/acre
1 donkey load = 100 kg
1 camel load = 250 kg
| donkey load of manure = 0.1 m3
1 camel load of manure = 0.25 m?
EGYPTIAN UNITS OF FIELD CROPS

CROP EG. UNIT IN KG IN LBS IN
BUSHELS
Lentils ardeb 160.0 352.42 5.87
Clover ardeb 157.0 345.81 5.76
Broadbeans ardeb 155.0 341.41 6.10
Wheat ardeb 150.0 330.40 5.51
Maize, Sorghum ardeb 140.0 308.37 5.51
Barley ardeb 120.0 264.32 5.51
Cottonseed ardeb 120.0 264.32 8.26
Sesame ardeb 120.0 264.32
Groundnut ardeb 75.0 165.20 7.51
Rice dariba 945.0 2081.50 46.26
Chick-peas ardeb 150.0 330.40
Lupine ardeb 150.0 330.40
Linseed ardeb 122.0 268.72
Fenugreek ardeb 155.0 341.41
Cotton (unginned) metric gintar 157.5 346.92
Cotton (lint or ginned) metric gintar 50.0 110.13

EGYPTIAN FARMING AND IRRIGATION TERMS

fara = branch

marwa = small distributer, irrigation ditch

masraf = field drain

mesga = small canal feeding from 10 to 40 farms

girat = cf. English "karat", A land measure of 1/24 feddan, 175.03 m2
aria = village

sahm = 1/24th of a qirat, 7.29 m2

sagia = animal powered water wheel

drain (vb.), or drainage. See also masraf, (n.)
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