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PREFACE

In Egypt research on soil science and related
fields of science has been carried out since the es~
tablishment of the ‘Agricultural Chemistry Section'
of the Ministry of Agriculture early in this century.
When the Departments of Soils in the Colleges of Ag-
riculture came into being such research was also done
as part of the requirements to obtain M.Sc. and Ph.D.
degrees. The research results are therefore to be
found in many local and ‘oreign journals, theses and
Teparts. .

Dr. M.M. EL GABALY, former Minister of Agricul-
ture and Land Reclamation, and Dr. K. STINO, former
Superintendent of the Agricultural Research Centre,
expressed the need of having a review of the work
done, to be able to better understand the existing
problems, to gain an insight in the research neces-
sary in the future and to have a basis to establish
& comprehensive research programme. They also pointed
out that priority for such a review should be given
to the research done on crop water use, on salt af-
fected soils and on drainage. .

FAQ tesponded to this wish by appointing Dr.
RIJTEMA as Consultant to participate during two months
in making a review of the work done in Egypt in the
three mentioned fields and particularly to re-inter-
pret the existing data on crop water use. A committee
was formed in which were naminated by FAO: Dr.
ABOUKHALED, Mr. ARRAR, Dr. KADRY and Dr. RIJTEMA, and
by the Minister of Agriculture and Land Reclamation
of Egypt: Dr. BALBA, Dr. BISHAY and Dr. TAHER.

The duties of this committee were stated by the
former Minister of Agriculture and Land Reclamation
as being to:

- review and evaluate the past work in the above men-
tioned fields;

- visit several research institutes and experimental
stations;

- suggest further studies in these fields and evalu-
ate the requirements of the research centres to be
able to carry out these studies.

At its first meeting on January 17, 1973, the
comiittee, realizing that comprehensively reviewing
all experimental work done in Egypt in the mentioned
fields would be too time consuming, set itself, with-
out claiming to give a full coverage, the following
chjectives:

- To establish a standardized card system giving an
outiine of each item reviewed, allowing the addition
of items and updating in the future.

- To write a discussion and re-interpretation of the
available data on crop water use.

- To give general outlines of the works reviewed in
each field, with the pettinent'referaaces.

- To write general discussions of and comments on the
work done in each field.

-~ To give recommendations concermning further work in
the mentianed fields of study and the requirements
to achieve satisfactory results.

To this end the committee set up three groups:

- a Ccrop water use group consisting of Dr. RIJIEMA and
Pr. ABGUKHALED;

- a salt affected soils group consisting of Dr. BALBA,
Dr. KADRY and Dr. TAMER;

- a drainage group consisting of Mr. ARRAR and Dr.
BISHAY.

Efforts were made to have the reports of these
three groups contain as much information as possible
to chtain in the limited ammunt of time on published
work as well as recent unpublished data of studies
still in progress. The cammittee visited several in-
stitutes and research statioms to receive information
an the work in progress and to assess the now availa-
ble equipment as well as future equipment requirements.
In this context the committee wishes to express its
gratitude for the aid and cooperation given by the
members of institutes and experimental stations in
Egypt in collecting published research and in giving



freely sccess to unpublished data relevant to the com-
mittee's task. To research workers whose work is not
covered in this review although it should have been,
the committee extends its apologies; within the given
time it was not possible to write a really exhaustive
review. Thanks are also due to the constructive ef-

* forts made by the Foreign Agricultural Relations Of-
fice of the Ministry of Agriculture of Egypt and the
Secretariat of the FAD Regicnal Office in Cairo on
behalf of the committee.

The mewbers of the committee frequently gathered
in working sessions to discuss the various subjects
investigated and the advances made.

This report, to be submitted together with the
established card system to the Minister of Agricul-
ture and Agrarian Reform, the Minister of Land Recla-
mation and the FAD Regicnal Office in Cairc, contains
in sequence: the conspectus of the committee's recom-
mendations, the report on research in the field of
crop water use, the veport on research in the field
of salt affected svils and the report on research in
the field of drainage. A list of references is in-
cluded in each report.

The committee expresses its hope that this re-
view with recommendations will benefit Egypt as well
as other countries in the same region.
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GENERAL RECOMMENDATIONS

BY THE COMMITTEE

TRAINING

- As the development of irrigation agriculture prima-
rily depends upon the availability of agricultural
engineers specialized in irrigation and drainage,
agricultural machinery and rural development, it is
imperative that the subject matter of the curricula
in the fields of agricultural engineering of the
Colleges of Agriculture is enlarged,

RESEARCH COCRDINATION

- Research work in the fields of crop water use, salt
affected soils and drainage in Egypt is to be coor-
dinated at a national level.

- In addition the making of a mational plan to coor-
dinate, finance and support agricultural and related
research in the fields not investigated by the com-
mittee is urgently recommended.

= To carry out thorough investigatioms and obtain ap-
plicable results sume standardized form of cooper-
ation of research workers in related disciplines is
needed.

EXISTING RESEAR(H ORGANIZATIONS

The agriaultural research centres in Egypt can be
divided in two categories: those at Cairo and
Alexandria, and the agricultural experimental stations
scattered over the country.

- The Caire and Alexandria centres are fairly equipped
and staffed and are capable to carry out their re-
search. In same cases their laboratories lack modemn
apparatus. The establishment of central lsboratories
equipped with expensive modern equipment to serve a
growp of laboratories with certain determinations
will reduce the cost and will ease the standardi-
zation of hethods and wunits.

-~ The agricultural experimental stations in the differ-
ent. climatic and soil zones are usually situated
where most of the applications and field work should
be carried out. In order to have them fumction in
an efficient manner, a national plan is to be adopt-
ed to supply these stations with their requirements
of qualified researchers as well as equipment, chem
icals and other necessary swpplies. Attention should
be given to the provision of adequate living facili-
ties and means of transportation for the staff of
these stations. The Colleges of Agriculture at
Alexamiria, Assiut or Kafr El Sheikh for example
arc reasonably srtafled with qualified persons while
the experimental stations in their neighbourhood
are not.

Applied research in the experimental stations is to
be augmented and to be put under the direct super-
vision of qualified researchers. Although, general-
1y speaking, a satisfactory mumber of qualified
staff members is present, in most centres the
specialists in seil morphology, soil physics, soil
and plant biochemistry and hydrology are small in
nusher and they have unsatisfactory facilities,

- A natienal plan is recommended for the establishment
of lysimeters and field stations situated in lo-
cations representing the to be mentioned nine agro-
climatologic zones and the different soils in the
country.

- Technicians, laboratory assistants and workshops
are badly needed in all stations and institutes;
they constitute the backbone of research laborato-
ties. Efforts should be made to satisfy this need
in order to have the researchers and the expensive
apparatus operate efficiently.

~ The libraries in most of the research statimms are
not sufficiently supplied with books or periodicals.
This basic requisite for raising the efficiency of
the applied research effort is to be supplied.

= Research work in the field requires a dependable



means of transportation at hand. The majority of

the institutes suffers from a lack of transportaticn

means. An appropriate solution is to be realized.

~ There exists a satisfactory number of periodicals
for publishing agricultural research and one peri-

odical specialized in so0il science. The standard of

published work is to be improved, this will alse
motivate the improvement of the research work in
process.

- Round table discussions, syrmposia and conferences
deserve more attention. They are means to improve
the exchange of ideas, techniques and experience

among specialists working in closely related fields.

CREATION PTLOT ARFAS

To provide optimum conditions for plant growth,
optimum crop - water - soil fertility relationships
are to be realized. A prerequisite for such optimen
conditions is the maintenance of sound salt and water
balances by means of the installation and use of ap-
propriate field irrigation and drainage networks and
a timely application of cultural and land preparation
practices in accordance with the needs of the perti-
nent soils.

- To be able to achieve this, it is of extreme impor-
tance that at the national level a master plan be
made of a field experimental progranme to be imple-
mented in representative Pilot Experimental and De-
velopment Areas in each of the to be mentioned nine
agroclimatic zones, where the technical criteria
for optimum timing and execution of soil irrigation

and management practices particularly under reclaim-

ed salt affected soil conditions can be determined.

-~ A complete and detailed characterization of the soil

and hydrologic conditions at the experimental sites
is to precede the fornmlation of the field experi-
mental programme.

- It is proposed that the field experiments are exe-
cuted both as:

rulti-variant single or double factor experi-
ments, and
multi-variant multi-factor experiments.

- The factors of the experiments have to be selected
 from each of the following facets: cultural prac-

tices, cropping pattem, irrigation and drainage
practices, amendment application and fertilizer use.

- In coordination with the applied research work in
the pilot areas a soil fertility test and demon-
stration programme is to be carried out at the na-
tional level.

- It is proposed that concurrently with this field
experimental and soil fertility test and demon-
stration programne field investigations are made
in the pilot areas on altemative systems of land
and water use based on the economic input - cutput
ratio for agricultural production assessment. The
components of the alternative systems of land and
water use are to be selected in conformity with the
country's agricultural development plan. '

- It is urged that all specialized government agencies
responsible for the sectors of University education,
research, extension and development projects in
each of the to be mentioned nine agroclimatologic
zones participate at the national level throughout
planning, programming and implementation of the
field experimental test and demonstration fac-
ets of the research, test and demonstration pro-
gramme.

RESEARCH APPLICATION

S0il survey and classification

- A systematic soil survey and classification which
identifies taxonomic soil units according their pe-
dogenetic condition, geomorphologic origin and
edaphic constituents has as yet not been incorpo-
rated in the regular methodology of soil survey and
classification operations in the Arab Republic of
Egypt. It is recamended that the system of defini-
tions of soil wnits adopted by the FAQ/UNESCO Soil
Map of the World Project will be used with modifi-
cations to suit the local conditions and specific
land utilization and development requirements.

- It is also recammended that methods for field in-
vestigation and laboratory determinations are
standardized and, if possible, simplified.

~ Field experiment layouts and so0il - crop - water
relationship parameters are to be standardized with
a view to application at a coumtry-wide level, i.e.



in representative areas of the to be mentioned nine
agroclimatic zones.

Crop water use

The review of published and unpublished work on
water use and soil-water relations covered fifteen
crops: cotton, beams, corn, wheat, sugor cane, clover,
alfalfa, barley, rice, flax, sesame, groundnut, on-
ions, potatces and cuambers. Of these only cottom and
corn were studied in depth.

Based on an analysis of the meteorologic data
gained fram 24 stations, the coumtry was divided into
NINE AGROCLIMATIC ZONES namely: (DASTAL, CENTRAL DEL-
TA, DESERE DELTA, G1ZA, LATITUDE 29-27.5°N, LATITUDE
27.5-26%, DAXHLA, YHARGA 26-25°N and ASWAN 25-24°N,

The maximm evaporative demand and crop water
use were calculated for each zone by' the combination
method of PENMAN as modified by RIJTEMA.

The following recommendations are made:

Standardization of wind measurements at 2 m height.

- Exclusive use of standard pans for evaporation
measurements, especially at sites where crop water
requirement studies are performed.

~ As the evaporative demand gradient has a direct re-
lationship with crop water use, the calculation of

- crop water requirements should be done according
the cambined energy balance - vapour transport meth-
od (a modification of PENMAN's method).

- Net radiation measurements should be made at a few
sites located in the Coast, Central and Upper Egypt
districts,

- Irrigation intervals with non-stress conditions have
been tabulated for three soil textural groups and
for different crops, These data should be verified
experimentally. The main crop growing factor that
must be ascertained is the irrigation timing in re~
lation to evaporative demand, soil moisture poten-
tial and plant growing stage. In relation to this,
climatologic and phenologic observations and water
use data should be standardized m a 10-day period.

- It also will be necessary to establish soil water
retention curves and to report on salinity aspects
and water trble levels.

- The review of the research work done has revealed
the crucial need to approach the problems of crop

water use, salt affected soils and drainage in a
tean work study group in order to arrive at meaning-
ful interpretations of the data gathered in each of
the three disciplines. {This was strikingly demon-
strated when the total dry matter production data
were plotted against total water use giving frequent-
1y a curvilinear rather than a linear relationship.
This indicating that limiting factors such as sali-
nity and nutrient deficiency interfere in the water
use - production relationship.)

- In a future Applied Research Programme on Irrigation
the experiments will have to be designed in such a
manner that all crop production factors are at their
optimues with the exceptrion of the variables timing,
frequency, quantity and irrigation method. A team
work approach by agroclimatologists, crop physiolo~
gists and soil scientists (soil physicists in par-
ticular) is recommended.

- The selection and methodelogy of the experiments on
crop water use should follow the outline given in
the chapter Crop Water Use of this Report in order
to obtain optimm results.

Salt affected soils

The review of published and umpublished work on
on salt affected soils did show that the following
aspects were insufficiently covered:

- the leaching process and its dynamics,
- the physico~chemical reactions of soil-salt systems,

- the determination of the required spacing and depth
of different kinds of drains,

- the techniques to deal with impermeable soil layers,
- the effects of salts on clay minerals,

- the techniques to utilize saline waters in irri-
gation,

- the effects of salinity on plant physioclogical and
biochemical processes,

- the salt balance in irrigated scils in the presence -
of growing plants,

- the effect of the abnormally high Mg content of the
soils in the north of the Delta on their physical
and chemical properties and their nutritional sta-
tus. ’






