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ICARDA 

The International Center for Agricultural Research in the Dry Areas (ICA RDA) was established in 1977 to 

undertake research relevant to the needs of the agricultural systems of the West Asia and North Africa region. 

The overall objective of the Center isto contribute towards increasing the agricultural productivity in the region 

and thereby increase the availability and quality of food in both rural and urbav areas and so improve the 

standard of living of the people. 
The Center has five principal objectikes: 

- To conduct research into and develop improved cropping, livestock and cropping-livestock systems. 
- To serve as an international center for the improvement of barley, lentils and faba beans. 

To serve as a regional center, in co-operation with other appropriate international agricultural research 

centers, for the improvement of other major crops in the region, such as wheat and chickpeas. 

To collaborate with and foster co-operation and communications among other national, regional and 

international institutions in the development, adaptation, testing and demonstration of improved crops, 

farming and livestock systems. 
To provide and foster training in research and other activities to further its objectives. 
The ICARDA region extends from Morocco in the west to Pakistan in the east, and from Turkey in the north 

to Sudan in the south. It comprises 22 countries with a total population of more than 300 million people. 

IFAD 

The International Fund for Agricultural Development (IFAD) was started in 1977. By the end of 1980 the 

Fund was supported by 135 member states consisting of 20 developed countries, 12 oil exporting developing 

countries and 103 other developing countries. The creation of I FAD reflected the determination of the member 

states to mobilise additional resources for food production and agricultural development in the developing 

countries and to focus special attention on the rural poor so that their severe problems of hunger and 

malnutrition could be relieved and ultimately eliminated. IFAD supports agricultural research and development 

projects in developing countries around the world. In carrying out its mission, I FAD has placed special emphasis 

on designing and supporting projects in such a way as to ensure that the rural poor will derive real benefits from 

them. This reflects the Fund's belief that the food proolem can be resolved effectively only by enabling the rural 

poor to grow enough food for themselves, or to obtain sufficient income for buying the food they need. 

IFAD is based in Rome, Italy. 



Preface 

In 1977 the Consultative Group on International Agricultural Research (CGIAR) established the Interna
tional Center for Agricultural Research in the Dry Areas(ICARDA) with the aim of focussing on the problems 
confronting crop and animal production in the Near East and North Africa with special emphasis on rainfed 
agriculture. 

The main base of ICARDA's activities isat its principal research station near Aleppo in northern Syria. From 
here awide range of research activities have been developed throughout the region served, in close collaboration 
with the national programs. 

This report concerns the activities of one such collaborative research project covering Egypt and the Sudan, 
the ICARDA/I FAD Nile Valley Project on Faba Beans. It is by far the largest of ICARI)A's collaborative 
projects and also the most successful. 

Faba beans are an important food crop in many countries of the region and as such are a main focus of 
ICARDA's food legume program together with lentils and chickpeas. However, Aleppo does not provide a 
suitable environment in which to conduct research of relevance to the irrigated agriculture of Egypt and northern 
Sudan: twocountries in which faba beansare immensely important in thediets, particularl) ofthe poorersector 
in both countries. 

In order to tackle problems of irrigated faba beans, ICARDA, together with the national programs in Egypt 
and Sudan, developed a project proposed aimed at strengthening research on this important crop. The 
International Fund for Agricultural Development (IFAD), came forward and agreed to provide very generous 
funding ofapproximately one million US Dollars a year to support this collaborative project. An agreement was 
signed and research gut underway in 1979. This report summarises the main research findings of th: first three 
years of the project up to 1982 when the first phase was completed. At this point IFAD again stepped in and 
agreed to fund the project for a second phase, through to 1985. I wish to warmly acknowledge the continuous 
enc:ouragement and support which the President of IFAD, Abdelmohsin EI-Sudeary and the staffat IFAD have 
given to the project. Without this support the achievements of the project, of which this report provides only a 
glimpse, would certainly not have been possible. 

I am particularly happy at the wa. the project has been conceived and successfully developed as a model of 
collaboration between ICARDA and the national reseacch programs of Egypt and Sudan. Already, after only 
three years of existence, the Nile Valley Project isbeing cited by some development assistance organisations and 
governments as a model which could usefully be adopted elsewhere. ICARDA's main role isone of providing 
technical and logistic support, while the leadership and execution of the research programs isplaced squarely in 
the hands of the Egyptian and Sudanese scientists themselves. The sense of dedication and the high scientific 
standards of all concerned with the project are undoubtedly the major factor contributing to its success. 

This success, in myjudgement, would reflect itself in the years ahead in a significant impact of the results on 
increasing faba bean yields in these two countries. Another impact would be the adoption of this model in the 
implementation of other projects elsewhere. Therefore it is a pleasure for me to put this document in the hands of 
a wide circle of readers - particularly policy-makers and policy executives, 'students' of development assistance 
cooperation and those concerned in aid giving as well as aid receiving, and last but not least, scientists working 
on faba bears throughout the region and beyond. 

Mohamed A. Nour 
Director General 
ICARDA 
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Background
 

The Nile Valley Project on faba beans began when 
in April, 1979 the Executive Board of IFAD ap-
proved a technical assistance grant equivalent to US$ 
3 million to be given to ICARDA for applied re-
search on faba beans ( Viciafaha) in the Nile Valley of 
Egypt and Sudan. A technical assistance agreement 
was signed on May 10, 1979 in Rome by the Director 
General of ICARDA and the Vice President of 
IFAD, thus providing ICARDA with US$ 1.12 mil-
lion for expenditure in the first year (1979/80) of a 
three year program of work. The Project became 
operational in July, 1979. The continuation of the 
first phase of the Project was madc possible by the 
further grants received from IFAD, which amounted 
to US$ 0.96 and 0.92 million for the years 1980/81 
and 1981/82 respectively. The first phase was con-
pleted in June, 1982. IFAD has made a further com-
mitment to support a second three or four year phase 
of the Project and has already approved a grant of 
US$ 1.3 million for the first year (1982/83). 

Justification 

Millions of people in Egypt and Sudan, particular-
ly those in the low and middle income brackets, 
depend on faba beans as a main staple food for both 
breakfast and dinner. In Egypt the per caput con-
sumptionin 1976 was estimated at nearly9 kgayear. 
The corresponding estimate for urban north Sudan 
was 11.8 kg a year. Although pulses (of which faba 
beans constitute the major component) provide only 
10% of the per caput protein intake, this figure belies 
much of their value in enhancing dietary protein 
quality. This is of particular importance for the 

poorer sections of the population in both Egypt and 
Sudanwhocanrarelyaffordtoeatanimalprotein. ln 
recent years the demand for [aba bears has out
stripped localproduction and the population of the 
two countries continues to rise. 

To supplement local production, Egypt has had to 
import faba beans from Ethiopia, Poland, Morocco 
and even England and Canada. These imports have 
been expensive, and in some years sources of faba 
beans have been difficult to find at any price. Sudan 
importsonlysmallamountsofthecrop, and because 
of the shortage of foreign exchange in the country 
imports to Sudan will only be possible in case of 
emergency. The Sudanese must therefore depend on 
local production for this high protein staple food. 

Faba beans are the most important pulse crop not 
only in Egypt and Sudan but throughout northern 
Africa. However, in Egypt faba bean production has 
fallen in recent years. The area planted to the crop for 
dry bean consumption decreased from an average of 
147,860 ha duringthe period 1961 to 1970, to 110,953 
ha during 1971 to 1980. This decrease was due to 

several factors, the chief among them being the com
petition from other winter crops such as wheat and 
Egyptian clover (berseem). At the same time, there 
has been an increasing demand from a rapidly grow
ing population. Egypt had to import 37,000 tons of 
faba beans in 1980 in order to try to meet this de
mand. With less land being devoted to the crop in 
Egypt, it has become more important than ever that 
researchers find ways of increasing farm yields. 

Sudan, in contrast, has enjoyed an increase in both 
the area planted to faba beans and in the amount of 
the crop produced. Most of the production comes 
from the Northern and Nile provinces, with small 

M.C. Saxend and R.A. Stewart (eds.). Faba Bean in the Nile Valley. ISBN 90 247 2846 0.
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amounts from Khartoum and Gezira. In the period 
1961 to 1970 the average area planted to faba beans 
was 8,500 ha, but this figure was almost doubled in 
the period 1971 to 1980. The area planted in the 
1979/80 season was the largest ever - more than 
20,000 ha with a production of 38,000 tons. The 
present area sown to the crop in Sudan is the result of 
a long, erratic process of expansion over the past two 
decades. During this period, not only nas the crop's 
area increased substantially, but yields have also in-
creased and become more stable from an average of 
1371 kg/ha in the 1960's to 1719 kg/ha in the 1970's. 
But in spite of this steady progress, the demand for 
,aba beans in the Sudan continues to exceed the 
domestic supply. 

With the exception ofcertain diseases, many of the 
major constraints to increased faba bean production 
are similar in both Egypt and Sudan. Root rot/ wilt 
disease, aphids and bruchids, weeds and irrigation 
problems have all been identified as causing consid
erable losses in both countries. Exrerimental results 
in the past in both countries have clearly indicated 
the possibility of dramatic yield increases through the 
use of impr ,ved agronomic practices and cultivars. 
Research station yields on large plots have been con-
sistently 50 to 100% higher than yields on farmers' 
fields. Agronomic studies have resulted in clear rec-
ommendations for many of the components of pro-
duction, and it is strongly believed that national yield 
levels in both countries can be substantially raised by 
the application of appropriate agronomic practices. 

However, there has been a need for extensive test-
ing of these and newly developed recommendations 
at the farmers' level to ensure their relevance to the 
real farm situation. The development of a strong 
on-farm testing procedure was therefore urgently 
needed, and was seen as the main focus of the Nile 
Valley Project. In this way it was hoped to extend 
appropriate practices to farmers in Egypt and Sudan 
and to provide feedback to researchers on the suit-
ability of production technology and cultivars and 
on the needs and problems of farmers. 

Aims 

The overall aim of the Project was to improve the 
productivity of faba beans in Egypt and Sudan. To-
wards this end the Project aimed to 
I. 	test recommended practices and cultivars on 

farmers' fields in order to evaluate both the practi
cality and the potential contribution of these rec
ommendations at the farm level and to provide 
feedback fo" further research; 

2. 	 conduct back-up research in order to improve 
current recommendations and to find solutions to 
new problems identified in on-farm trials and field 
surveys: 

3. encourage 	a multi-disciplinary approach to re
search and to increase collaboration between the 
various research organisations involved both 
within and between Egypt and Sudan; 

4. 	strengthen the capabilities of national scientists 
through training, study tours, con,,ulw.;,cies, 
meetings, seminars, literature exchange etc.; and 

5. strengthen 	 the national programs' capacity by 
providing funds for key research facilities such as 
seed stores, greenhouses, ,creen cages and labora
tory and field equipment and supplies. 

Operational strategy 

A unique strategy has been adopted for the execu
tion and operation of the Nile Valley Project. Unlike 
most other national/ international projects, the lead
ership, co-ordination, program planning and execu
tion of the Project have as much as possible been the 
responsibility of the national program scientists from 
Egypt and Sudan. Another important feature has 
been the direct involvement of extension workers 
and farmers themselves in the on-farm trials. The 
Project therefore has brought together farmers, ex
tension workers and national and international re
search and development personnel of different disci
plines. Funds from IFAD, channeled through 
ICARDA, have financed thecapitaland operational 
component of the Project. Thus funds have been 
provided for certain support staff and equipment, as 
well as compensation for individual scientists who 
have been on contract to the Project. 

As there have been no full-time ICARDA staff 
serving the Project (with the exception of the Direc
tor of Administration and his small administrative 

staff in Cairo), the Center's role has largely been that 
of a catalyst, providing back-up at technical, logistic 
and administrative levels. Other agencies have been 
involved on a co-operative and complementary ba
sis, including the International Development Re
search Centre (IDRC) of Canada which supports 



I. The new greenhouses at Gi~a Research Station. Egypt provided by the Project. 

2. Project vehicles having crossed the Nile to visit the Zeidab scheme in Sudan. 
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legume research in both Egypt and Sudan, and the 
West German Technical Agency (GTZ) which pro- 
videssupportto legumeresearch projects in the Uni-
versities of Cairo and Alexandria. 

The scientific work of the Project has been carried 
out by a multi-disciplinary team t ',,.i;onal program 
scientists from different institutions in Egypt and 
Sudan. ICARDA staff in Aleppo and Cairo have 
provided technical and logistic support. During the 
last year of Phase I of the Project ( 1981 82), 13 senio," 
scientists and 22 supporting scientists from Egypt 
from eight research institutions wcre erng'IgL: in Pro-
ject activities. At the same time, in Sudan 15 senior 
scientists and five supporting scientists from five re-
search institutions were working on the Project. 

National program scientists working with the Pro-
ject have represented many different disciplines, in-
eluding plant breeding, agronomy, soil fertility, plant 
physiology, entomology, plant pathology, weed con-
trol, water management, economics and human nu-
trition. In the on-farm trials the farmer's knowledge 
of the local situation has been used to the fullest 
extent; and the farmer has been linked in a workin. 
relationship with the extension workers and the 
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scientists from national and regional research sta
tions. In turn. the national program researchers, as 
well as those from ICARI)A, have been brought into 
close contact with the farmer and his needs, aspira
tions and problems. 

The field activities which have been carried out in 
Egypt and Sudan in the first phase ofthe Nile Valley 
Project can be broadly divided into th, following 
categories: 

I. 	On-firn research. This work was carried out on 
farmers' fields to evaluate certain test factors 
which in previous studies at research stations were 
found tocontribntesignificantlytoyield increases. 
These trials were executed by the farmers tinder 
the s'tpervision of the national program scientists 
with the objective of ascertaining the contribution 
of each production factoralone or in combination 
to yield increases under farm conditions. 

2. Back-up) re.%earch. This was carried out on re
search stations by the scientists concerned in order 
to evaluate agronomic practices. plant protection 
measures, new cultivars etc. which were likely to 
contr.bute to yield increases. 

Nile River 
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Fig./.Major faba bean production areas in Egypt and Sudan. research stations involved in the Nile Valley Project and the 
location of on-farm trials. 
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Studies and trials under the two types of research these studies are summarised in the chapters of this 

were carried out at a number of research stations and report which follow. Table I summarises the number 
of trials and studies carried out in the two countrieson farmers' fields in Egy'pt and Sudan. These sites are 


shown in Fig. I. The technical detai!s and results of during the first phase of the Project.
 

Tahh, I. Numbers of trials and studies carried out during the first phase of the Nile Valley Project. 

Discipline Egypt Sudan 

1979/80 1980/81 1981/82 1979/80 1980/81 1981/82 

On-farm research ?(41) 5(34) 4(62) 1(5) 1(18) 1(22) 

Back-up research 
I. Agronomy 5 5 5 I 4 5 
2. Breeding 8 7 4 2 5 
3. Entomology I 7 6 I 3 
4. Human nutrition 3 3 - I 3 

5. Microbiology 3 4 3 I I 2 
6. Pathology 4 9 7 2 2 2 
7. Plant nutrition 2 5 5 I 2 1 
8. Socio-economics i 2 2 - 1 
9. Water management 2 4 4 I 2 I 

10. Weeds' Orohanche 3 6 2 I 4 3 

Total 32 57 45 8 21 27 
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Nile Valley Project collaborating scientists
 

The following scientists have been directly involved in the Project during the first phase (1979 to 1982): 

Egypt 

Agricultural Research Centre 
Ministry ofAgriculture 
Giza 

Dr. Ali Abdel Azgz Ibrahim 
National Program Co-ordinator 
Nile Valley Project 
Director, Field Crops Research Institute 

Dr. Abdulla M. Nassib 
National Research Co-ordinator 
Nile Valley Project 
Head, Food Legume Research Section 
Field Crops Research Institute 

Dr. Soliman E. Ahmed 
Entomologist 
Stored Grain Pests Research Institute 

Mr. Mustafa Hafe7 Ali 
Economist 
Agricultural Economics Research Institute 

Mr. Mustafa Abd El Aziz 
Economist 
Agricultural Economics Research Institute 

Dr. Abdel-Mawla Mohamed Basheer 
Director 
Agricultural Economics Research Institute 

Dr. Sadik Ibrahim Bishara 
Entomologist 
Plant Protection Research Institute 

Dr. Nabii Alaa El Din 
Head, Nitrogen Fixation Unit 
Plant Protection Research Institute 

Dr. Ezzat Zaki Fam 
Head, Stored Grain Pest Research Section 

Dr. Helmi Farrag 
Agronomist 
Food Legume Research Section 
Field Crops Research Institute 

Dr. Youssef A. Hamdi 
Microbiologist 
Plant Protection Research Institute 

Dr. Mohah,:ed R. Hamissa 
Principal Research Scientist 
Plant Nutrition Section 
Soil and Water Research Institute 

Dr. Tawfik S. Ibrahim 
Research Scientist 
Plant Protection Research Institute 

Dr. Abdel Hakim M. Kamel 
Director, Stored Products Pests Research Section 
Plant Protection Research Institute 

Previous Page Blank
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Dr. Anwar Mohamed Kasdi 
Central Laboratory for Design and Statistical 
Analysis Research 

Dr. Shaaban Ali Khalil 
Legume Breeder 
Food Legume Research Section 
Field Crops Research Institute 

Mr. Mohamed Saleh Khidr 
Plant Nutrition Research Scientist 
Soil and Water Research Institute 

Dr. Hosni Abdel Rahman Mohamed 
Professor of Plant Pathology 
Plant Pathology Institute 

Mr. Ahmed Kamel El Rafie 
Director, Extension Section 
Agricultural Extension and Rural Development 
Research Institute 

Mr. Ezz El Din El Rafei 
Pathologist 
Plant Protection Research Institute 

Dr. Mohamed Azmi Rizk 
Agronomist 
Food Legume Research Section 
Field Crops Research Institute 

Dr. Mohamed Hassan El Sherbeeny 
Legume Breeder 
Food Legume Research Section 
Field Crops Research Institute 

Mr. Hakim Wanis Tawadros 
Head, Water Requircments Section 
Soil and Water Research Institute 

Dr. Mohamed Kamal Zahran 
Principal Research Scientist 
Plant Protection Research Institute 

Academy of Sciences 
Ministry of Education 

Dr. L.aila Hussein 
Nutrition Laboratory 
National Research Centre 
Dokki 

Sudan 

Agricultural Research Corporation 
Ministry of Agriculture 

Dr. Mohamed Bakheit Saed 
Director General 
Agricultural Research Corporation 
Wad Medani 

Dr. Mustafa Mohamed Hussein 
National Program Co-ordinator 
Nile Valley Project 
Director, Hudeib1 Research Station 
Ed Darner 

Dr. Farouk Ahmed Salih 
National Research Co-ordinator 
Nile Valley Project 
Legume Breeder 
Shambat Research Station 
Shambat 

Dr. Osman Ahmed Ali Ageeb 
Agronomist 
Gezira Research Station 
Wad Medani 

Dr. Mahmoud Adam Ali 
National Co-ordinator of Plant Pathology 
Gezira Research Station 
Wad Medani 

Dr. Abdulla El Mubarak Ali 
Head, Nutrition and Quality Section 
Food Research Centre 
Shambat Research Station 
Shambat 
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Dr. Ibrahim Ahmed Babiker Dr. Siddig A. Siddig 
Soil Science Co-ordinator Entomologist 
Gezira Research Station Shambat Research Station 
Wad Medani Shambat 

Dr. El Tahir Omar El Badawi Dr. Musa Babiker Taha 
Botanist/ Weed Control Scientist Agronomist 
Hudeiba Research Station Hudeiba Research Station 
Ed Darner Ed Darner 

Dr. Abdel Gadir Bushara 
Entomologist Faculty of Agriculture 
Hudeiba Research Station University of Khartoum 
Ed Damer Shambat 

Dr. Saeed Mohamed Farah Professor Abdel Mohsen El Nadi 
Plant Physiologist Dean, Faculty of Agriculture 
Agronomy Department 
Gezira Research Station Dr. Ahmed Hashim Ahmed 
Wad Medani Plant Pathologist 

Dr. Hassan Suleiman Ibrahim Dr. Hassan A. Habish 
Soil Scientist Microbiologist 
Hudeiba Research Station 
Ed Darner Dr. Sherif M. Khairi 

Microbiologist 
Dr. Morid Girgis Mansi 
Statistician Dr. Ahmed Ali Mahdi 
Gezira Research Station Microbiologist 
Wad Medani 

Dr. Mohamed Abdel Rahman 
Dr. Gaafar El Sarrag Mohamed Plant Pathologist 
Agronomist 
Hudeiba Research Station Dr. Youssef Hassan Youssef 
Ed Darner Soil Scientist 

Dr. Ali Khalafalla Mohamed 
Agronomist IFAD 
Shendi Research Station 107 Via del Serafico 
Shendi Rome 00142 

Italy 
Dr. Osman Mukhtar Nouri 
Soil Microbiologist Mr. Moise C. Mensah 
Gezira Research Station Assistant President 
Wad Medani 

Miss Naima El Sharji 
Dr. Salih Hussein Salih Director of Foreign Affairs 
Breeder 
Hudeiba Research Station Mr. Eric M. Sicely 
Ed Darner Senior Technical Advisor 
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ICARDA Dr. Farouk El Sayed 
PO Box 2416 Faba Bean Breeder 
Cairo Food Legume Improvement Program 
Egypt 

Dr. Salim Hanounik 
Dr. Bhup D. Bhardwaj Pathologist 
Director of Administration Food Legume Improvement Program 
Nile Valley Project 

Dr. Habib Ibrahim 
Training Officer 

ICARDA Food Legume Improvement Program 
PO Box 5466 
Aleppo Dr. Rafiqul Islam 
Syria M icrobiologi;t 

Far!aing Systems Program 
Dr. Mohamed A. Nour 
Director General Dr. Tom Nordblom 

Agricultural Economist 
Dr. Geoffrey Hawtin Farming Systems Program 
Deputy Director General (International Co-opera
tion) Dr. David Nygaard 

Leader, Farming Systems Program 
Dr. Mohan C. Saxena 
Leader, Food Legume Improvement Program Mr. Abdul Bari Salkini 

Agricultural Economist 
Farming Systems Program 



Report authorship 

The different sections of the report were written by the following people: 

The Egyptian environment by Dr. Abdulla Nassib. 

The Sudanese environment by Dr. Hassan Suleiman Ibrahim. 

Socio-economic surveys in Egypt by Dr. Abdel-Mawla Basheer based on work by him, Mustafa Hlafez Ali and 
Mustafa Abd El Aziz. 

Socio-economic surveYs in Sudan by Abdul Bari Salkini and Dr. Tom Nordblom. 

On-A'rm trials in Egypt by Dr. Abdulla Nassib and Dr. Abdel-Mawla Basheer based on work by them, Dr. Ali 
A. Ibrahim, Dr. Mohaijied R. Hamissa, Dr. Helmi M. Farrag, Ahmed H. Abdellatif, Mohamed K. El 
Warraki, Fekri M. El Rayes, Mohamed A. El Boraie, Mustafa Hafez Ali and Omar 1. Fares. 

On-farm trials in Sudan by Dr. Gaafar El Sarrag Mohamed and Dr. Tom Nordblom based on work by them and 
Dr. Farouk A. Salih. 

Breeding research in Egypt by Dr. Abdulla Nassib based on work by him, Dr. Ali A. Ibrahim and Dr. S. A. 
Khalil. 

Breeding research in Sudan by Dr. Farouk A. Salih based on work by him and Dr. Salih H. Salih. 

Agronoiny research in Lkgypt by Dr. Ali A. Ibrahim and Dr. Mohamed R. Hamissa based on work by them, Dr. 
Abdulla Nassib and Dr. M. A. Rizk. 

Agronomy research in Sudan by Dr. Musa Babiker Taha based on work by him, Dr. Farouk A. Salih, Dr.Ali 
Khalafalla Mohamed and Dr. Gaafar El Sarrag Mohamed. 

Water relations studies in Egypt by Dr. Hakim W. Tawadros. 

Water relations studies in Sudan by Dr. Osman A. A. Ageeb based on work by him, Dr. Gaafar El Sacrag 
Mohamed, Dr. Farouk A. Salih and Dr. A. M. H. El Nadi. 

Microbiology research in Egyrpt by Dr. Nabil Alaa El Din based on work by him and Dr. Youssef A. Hamdi. 

Mierobiology,research in Sudan by Dr. Ahmed All Mahdi based on work by him, Dr. H.A. Habish, Dr.S. M. 
Khairi, Dr. Osman Mukhtar Nouri and Dr. Gaafar El Sarrag Mohamed. 

Weed control studies in Egypt by Dr. Mohamed Kamal Zahran. 

Weed control studies in Sudan by Dr. El Tahir Omar El Iladawi. 

Disease studies in Egypt by Dr. Hosni Abdel Rahman based on work by him and Dr. Ezeldin El Rafei. 

Disease studies in Sudan by Dr. Mustafa Hussein based on work by him and Dr. Mahmoud Adam Ali. 
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Itsect pest studies in Egj'pt by Dr. Ezzat Zaki Fam based on work by him and Dr. Sadik Ibrahim Bishara.
 

bisect pest studies in Sudaii by Dr. Abdel Gadir Bushara based on work by him and Dr. Siddig A. Siddig.
 

Nutrition studies in E~gvpt by Dr. Laila Hussein.
 

Nutrition studies in Sudan by Dr. Abdalla Mubarak Ali.
 



1. Environment
 

Introduction 

The Nile Valley Project covers a region which extends from Wad Medani in the Gezira, south of Khartoum, 
along the river Nile northwards to the Mediterranean coast. A common feature of this whole narrow strip is the 
almost total absence of rainfall and thus the reliance on irrigation from the river to raise crops. 

Faba beans are a cool season crop ,vhich will not tolerate high temperatures and this is a major factor limiting 
the southvards extension of the crop. In the southern regions of cultivation, the cool winter season is very short 
and high temperatures at both ends of the season can limit production. These regions require early maturing 
varieties and agronomic practices designed to alleviate the effects of high temperatures. The northern part of the 
Nile Valley, by contrast, has a much longer cool season and in some regions sub-zero temperatures during winter 
can cause heavy flower and pod drop and hence limit yields. The soils throughout are predominantly alluvial, 
originating from deposits of silt laid down during the annual flooding of the Nile. Further details of the soils and 
climate are given below for Egypt and Sudan separately. 

The Egyptian environment 

Location 

Egypt is located between latitudes 21'55' and 
320 N and longitudes 24' and 370 E. The total area of 
the country is 1,001,450 km 2. Three quarters of this 
area, including all the inhabited and cultivated areas, 
are located in the temperate zone; only one quarter 
(part of the desert and part of Lake Nasser) is located 
south of the Tropic of Cancer. 

The country is usually divided into three main 
geographic regions: 

1. The Nile Valley and the Delta. This covers 
35,000 km 2 (equivalent to 3.5% of the total area of 
Egypt) and extends from the Sudanese border 
northward to the Mediterranean. The region is 
usually divided into: The Nile Valley or Upper Egypt 
- the total area is 12,000 km 2 and is divided for 
statistical purposes into Middle Egypt (comprising 

the four northern governorates) and Upper Egypt 
(comprising the four southern governorates). The 
Nile Delta or Lower Egypt - the total area is some 
23,000 km2. 

2. The eastern (or Arabian) desert and Sinai. 
These represent 28% of the total area of Egypt and 
extend from the Nile Valley to the Red Sea. 

3. The western (or Lib'an) desert. This repre
sents 68% of the total area of Egypt. 

Climate 

Table I gives the seasonal and annual averages of 
temperature, relative humidity and rainfall for se
lected locations in Egypt. Rainfall is negligible, vary
ing from almost zero in Aswan to 24 mm in Cairo 
and 192 mm in Alexandria. The rain falls in the 
winter months, but Egypt is practically a rainless 
country, depending on irrigation for its agriculture. 
The only area of rainfed agriculture is the northern 

M.C. Saxend and R.A. Stewart (eds.), Faba Bean in the Nile Valley. ISBN 90 247 2846 0.
 
©1983, ICARDA/I FAD Nile Valley Project and Martinus NijhoffPublisl :rs, The Hague/ Boston/ London. Printed in The Netherlands.
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Table I. A summary of the climate of Egypt. 

January averages July averages Annual averages 
Locality 

Temp. in °C HIumid Temp. in 0 C Humid Te[lp. in 0 C Humid Rain 

max. miin. C' max. min. l max. min. mm 

Mediterranean Coast 
Mersa Matruh 18.1 8.1 65 29.2 20.2 73 24.3 14.3 67 144.1 
Alexandria 18.3 9.3 71 29.6 22.7 73 24.9 15.9 70 192.1 
Port Said 18.0 11.3 73 30.4 24.1 74 24.6 18.5 72 66.3 

Average 18.1 9.6 70 29.7 22.3 73 24.6 16.2 70 134.2 

Delta 
Diamanhour 19.6 7.7 76 32.5 20.2 76 27.0 14.4 76 93.6 
Tanta 19.7 6.0 80 34.5 19.1 70 28.0 12.9 74 45.5 
Mansura 19.9 7.3 79 34.9 20.7 69 2h.0 14.5 72 54.8 
Shebin EI-Kom 19.8 7.3 74 35.0 20.7 66 28.2 14.3 70 34.2 
Zagazig 20.1 6.1 82 35.0 20.2 68 28.3 13.7 74 29.3 
Benha 19.4 6.8 81 34.8 20.6 76 27.9 14.3 77 22.6 

Average 19.8 6.9 79 34.5 20.2 71 27.9 14.0 74 46.7 

Cairo 19.4 8.6 59 35.4 21.5 52 28.1 15.4 55 23.8 

Upper Egypt 
Giza 19.3 6.4 76 34.8 20.5 61 28.2 13.9 66 20.0 
Fayum 20.3 6.1 71 36.7 21.2 51 29.5 14.5 58 13.7 
Beni Swef 20.8 5.0 66 36.8 20.1 52 29.8 13.3 58 8.5 
Minia 20.6 4.0 56 36.9 20.2 44 29.8 13.1 50 5.3 
Assiut 20.8 6.6 43 36.9 22.3 32 30.4 15.4 35 0.4 
Sohag 22.5 4.7 76 37.5 20.5 54 31.4 14.5 60 1.0 
Qena 23.0 5.4 52 40.7 23.6 24 33.5 15.7 35 0.9 
Aswan 24.2 9.5 44 41.9 26.1 24 34.9 19.1 31 1.4 

Average 21.4 6.0 61 37.8 21.8 43 30.8 14.9 49 6.4 

desert coast, to a distance of some 15 km from the 200 C and to 20 to 26' C, respectively. The climate is 
sea, where bedouin grow rainfed barley, castor generally dry; only in August does humidity become 
beans, figs, olives and almonds. However, the con- relatively high. 
tribution of the area to the national agricultural pro- Agriculturally, Egypt may be roughly divided into 
duce is negligible. two climatic regions. The first includes the Delta and 

Winters are mild; the maximum temperatures are is characterised by a Mediterranean-type climate, 
approximately 200 C in the Delta and 20 to 240 C in with a mild and somewhat rainy winter and a warm 
Upper Egypt and the minimum temperatures ar,,v rainless summer. The second includes all the area 
around 70 C and 5 to 90 C, respectively. Summers ?.re south of Cairo and has a mild, almost rainless winter 
warm in the daytime but mild at night; the maximum and a hot rainless summer. Of the total faba bean 
temperatures are around 32 to 350 C in the Delta and area in Egypt about 30% is in Upper Egypt, 50% in 
36 to 420 C in Upper Egypt, but they drop at night to Middle Egypt and South Delta and 20% in the North 
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Delta. The studies under the Nile Valley Project were pended matter was of the order of 2.3 to 4.5%. In 
confined to the Minia governorate in Middle Egypt addition the Nile water carried an average of 
and the Kafr El Sheikh governorate in the North 200 ppm of soluble salts, mostly bicarbonates and 
Delta. sulphates of sodium, calcium and magnesium. The 

composition of the Nile water changed and its sus-
Popunlation pended matter substantially decreased after the con

struction of the High Dam in 1964. 
The population of Egypt increased from 37 mil- A soil survey started in 1957 and ended in 1958 and 

lion in 1975 to 45 million in 1982 with a recent birth covering 2.94 million ha (including 2.43 million ha of 
rate of 3.7%,. By the year 2000, it is estimated that cultivated land) classified soils into six classes. Based 
Egypt's population will reach 70 million. The popu- on productivity, only 6% of the soil was classified as 
lation density stands at over i,000 persons per km2 of excellent and 45% as good, the remaining 49% being 
inhabited land. The proportion of the rurai popula- either medium or poor. 
tion has declined from 65 in 1950 to 58% in 197G. The soils of the sites where on-farm trials on faba 

beans were carried out in the Nile Valley Project were 
Soils and water resources sampled and analysed for their physical and chemical 

characteristics. Results are presented in Table 2.The 
The majority of the present cultivated Egyptian texture ranged from loamy to heavy clay. Soils in 

soils are alluvial. They are level, deep, dark brown, general were slightly alkaline, not veiy high in calci
heavy to medium in texture, and constitute some um carbonate content, and free from excessive solu
751"t of the area under cultivation in the Nile Valley ble salts. Most soils were poor in organic matter, 
and Delta. The alluvial soils of the Nile Valley and moderate in available nitrogen and phosphorus but 
Delta owe their existence to the Nile River. Before fairly rich in available potassium. The available 
the construction of the High Dam, the suspended values for zinc, manganese and iron were also above 
matter, carried by the river from its sources in the the marginal limits. These values reflect the general 
Ethiopian and Victoriai plateaux, contained 55 to characteristics of the Egyptian soils planted to faba 
64% clay, 25 to 30% silt, 6 to 17% fine sand and beans. 
negligible amounts of coarse sand. The clay fraction Egyptian agriculture isconfined to the Nile Valley 
was made up essentially of a mixture of three miner- and Delta and iswholly dependent on irrigation from 
als (in descending order): montnorillonite, Kaolinite the Nile River. One exception is the small area of 
and illite. The organic matter content of the sus- irrigated land in the several depressions in the West-

Table 2. Average results of the analyses of soil samples taken from 12 different experimental sites in Minia and Kafr El 
Sheikh governorates of Egypt. 

Determination Range Mean v!ilue 

Soil texture loamy to heavy clay 
pH 1:2.5 water 7.50- 8.60 8.05 
CaCO, (C) 0.69- 6.49 2.70 
Total soluble salts (%) 0.07- 0.66 0.18 
Organic matter (%) 1.16- 4.86 2.24 
Total nitrogen (ppm) 500-2700 1125 
NH,+ nitrogen (ppm) 2.5 -30 10.50 
NO. nitrogen (ppm) 10 -50 31.00 
Available P(Olsen) (ppm) 1.6 -28 10.50 
Available K (Am. acetate) (ppm) 250 -1371 663 
Available Mn (DTPA) (ppm) 4.8 -22.2 11.20 
Available Fe (DTPA) (ppm) 4.4 --23.0 16.20 
Available Zn (DTPA) (ppm) 0.8 -12.0 3.30 
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ern Desert where fossil ground water supplies water 
for irrigation. Rainfall is so negligible that it is ex-
cluded as a source of water for agriculture except for 
a small area along the Mediterranean coast in the 
Western Desert and Sinai. with less than 200 mm 
rainfall, where barley and other minor crops are 
grown as rainfed crops. Outside the Nile Valley arid 
Delta and the Mediterranean coast, the bulk of 
Egypt (almost 97% of the total area) is an extremely 
arid desert. 

Almost all the cultivated area is currently planted 
under a perennial irrigation system which allows 
double and triple cropping within the same year. 

Cropping patterns and ct o) rrotatiotis 

Since water is available all the year round and 
agriculture is full)' Lnder irrigation, continuous 
cropping isthe general practice throughout the coun-
try. 

Thc agricultural year starts with the planting of the 
winter crops and ends with the harvesting of the 
summer crops. Winter crops, including wheat and 
barley, Egyptian clover (berseem) and seed legumes 
(faba beans, lentils, chickpeas and Egyptian lupins), 
winter onion, flax and winter vegetables, are planted 
beginning in October. Planting continues through 
November and December. Harvesting usually starts 
in April and continues through May and June. 

Summer crops, including cotton, summer cereals 
(rice, maize and sorghum), sugar cane, summer on-
ion, groundnuts, sesame, kenaf and summer vegeta-
bles, are usually planted from March to June and 
harvested from August to November. Although sug-
arcane is a perennial crop, it is usually included with 
the summer crops -.nd planted in February and har-
vested in December. 

The commonest rotation is a three year cotton 
rotation, in which the area is divided into three more 
or less equal blocks. The first block is planted in 
winter to a temporary catch crop of clover, from 
which one or two cuttings are taken. This is followed 
in March by cotton as the summer crop. The second 
block is planted in winter to clover (and other seed 
legumes including faba bean) and the third block to 
wheat (or barley), to be followed in both blocks by 
either maize, rice or sorghum as summer crops, de-
pending on the locality. This sequence is rotated 
among the three blocks during the second and third 
years. 

The second commonest rotation is a two year 
cotton rotation, in which the area is divided into two 
equal blocks. The first block is planted in winter to 
temporary clover followed by cotton as the summer 
crop. The second block is divided into two parts, one 
for clover (and other winter seed legumes) and the 
other for whcat (or barley), bo:h to be followed by 
either maize, rice or sorghum as sumner crops. This 
sequence is rotated in the two blocks in the second 
year. 

A practice recently gaining in popularity is inter
cropping where a secondary crop is grown simul
taneously with the main crop. Thus faba beans and 
lentils are also grown as companion winter crops 
with sugar cane in the sugar cane belt in the extreme 
southern part of' Upper Egypt. 

The Sudanese environment 

The Sudan lies between latitudes 30 53' N and 
210 55' N and longitudes 21' 54' E and 38' 30' E. 
The country is bounded on the north by Egypt, on 
the south by Uganda, Kenya and Zaire, on the north
east by the Red Sea Hills, on the east by Ethiopia, on 
the west by Chad and the Central African Republic 
and on the north-west by Libya. The Sundan is the 
largest country in Africa and has a total area of 
nearly 2.5 million square kilometers and a human 
population of about 20 millions. The country, topo
graphically, consists of vast plains with a few scat
tered hills, such as the Red Sea hills in the east, Jebel 
Marra and the Nuba mountains in the West and the 
Immatong and Dongotena in the south. Rainfall in 
the Sudan ranges from traces in the far north to over 
1500 mm in the southern region. The variation in the 
rainfall is reflected in the vegetation species to a large 
extent. The soil types and the topography have also 
influenced the types of vegetation. The vegetation 
varies from the desert and Acacia desert scrub in the 
north to tropical forests in the south. 

The arable land in the Sudan isabout 88 million ha 
of which 8% is now under cultivation. The main 
crops produced in the Sudan are cotton, sorghum, 
sesame, groundniuts, surgarcane, wheat and gum 
arabic. More than 80V, of the population are directly 
or indirectly engaged in agriculture. Agricultural 
production is very important in the Sudanese econ
omy as more than 90% of the country's foreign cur
rency comes from the export of agricultural prod
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ucts, with cotton being the dominant export (from November to February). Table I shows the 
commodity. mean maximum and mean minimum temperatures 

The following environmental description will be (1951 to 1980) for the different sites. Theairtempera
limited to sites in the Northern. Khartoum and the turs for March, April and May are lower at Selaim 
Central regionsas the experiments ol the Nile Valley than at Hludeiba and Shendi. Khartoum and the 
Project during the Project period were carried out in Central regions have summers and winters more or 
these regions. Ninety five percent of the faba beans in less similar to the Northern region except that more 
Sudan are produced in the Northern region: all these sumnmer raiins fIall in the Klartoum and Central re
faba beans are consumed locally in tile Sudan. The gions. Mean maximum and mean minimum temper
sites in the Northern region vere Selaim (I)ongola). atUres for the period May to October are higher in 
Hudeiba. Zeidab, Alab and Shcndi and the site in the Northern region than in Sharmbat and Wad Me
the Khartoum region was at Shambat. Wad Nedanii daim. tileThis is due tL) higher amounts of rain that 
was the site in the Central region. As there \were no fall in Khartou m and Wad NIedami. Conversely, for 
meteorological stations at Zeidaband Aliab. thedata the period November to April. the Northern region 
obtained Irom Hudeiba Station could be applied to has lower temperatures than the other two regions. 
these two sites. The lowering in temperatures in the Northern region 

and particularly at l)ongola (Selaiin) during the pe
riod lDecember to February is very marked comn-

Climate pared to the other regions. Thus the growth period of 
faba beans in the Northern region (especially at Se-

Ten erature laim) is enhanced by the lower and c oler season. 
The mean monthly air temperatures for Shantbat, 

The Northern region is characterised bN hot Wad Medani and Hudeiba are given for the years 
summers (from March to October) and cool wirteis 1979 80 to 1981 82 in Figs. I to 3. 

Table 1. Air temperature (0 C) of the different sites as mean of 30 years (1951-80). 

Air temperature (o) 

Site Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Dongola Max. 27.3 30.1 34.1 38.6 41.9 43.2 42.1 41.7 41.3 38.8 32.6 27.5 
Min. 8.7 10.3 14.1 18.4 22.3 23.7 24.1 25.5 24.4 20.4 15.1 10.2 
Mean 18.0 20.2 24.1 27.0 32.1 33.5 33.1 33.6 32.9 29.6 23.9 18.9 

Hudeiba 	 Max. 29.6 33.0 36.3 40.0 42.4 42.5 40.0 39.9 41.1 39.3 34.7 30.8 
Min. 12.7 14.9 17.7 21.5 24.7 26.7 26.0 25.7 25.5 25.5 19.2 14.7 
Mean 21.1 23.9 27.0 30.7 33.5 34.6 33.0 32.8 33.3 32.4 26.9 22.7 

Shendi 	 Max. 30.8 32.9 36.5 39.8 42.1 42.2 39.3 38.1 38.4 39.1 33.9 30.3 
Min. 14.4 16.0 19.1 22.2 26.1 27.9 25.9 25.1 26.6 24.9 19.6 15.4 
Mean 22.7 24.5 27.8 31.0 34.1 35.0 32.6 31.6 32.5 32.0 26.7 22.9 

Shambat 	 Max. 30.4 32.7 36.3 39.5 41.6 41.0 37.7 35.9 37.8 38.7 34.6 31.0 
Min. 14.2 15.2 18.2 21.1 24.6 26.1 25.1 24.5 24.6 23.3 19.7 15.6 
Mean 22.3 23.9 27.3 30.3 33.1 33.5 31.4 30.2 31.2 27.1 23.3 28.7 

Wad Medani 	 Max. 33.1 35.1 38.4 40.9 41.5 39.6 35.7 33.4 35.3 37.8 36.3 33.4 
Min 14.0 15.7 i8.7 21.5 24.3 22.8 22.1 21.9 21.6 18.2 14.8 20.8 
Mean 23.5 25.4 28.5 31.2 32.9 32.1 29.2 27.7 28.6 29.7 27.3 24.1 
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Fig. 1.Mean air temperature at three sites in Sudan 
(1979/80). 

Rainfall 

Table 2 shows the 30 year mean (1951 to 1980) 
rainfall for the different sites. Rainfall isvery meagre 
at Dongola and it increases from the north to the 
south. The Wad Medani site has the highest amount 
of rain. The total mean rainfall at Dongola %%as 
19 mm per annum wheceaF that at Wad Medani was 
343 mm per annum. At ali sites, most of the rain falls 
during the period July to September. The total annu
al rainfall at the Hudeiba, Shambat and Wad Meda-
ni sites for the years 1979/80 to 1981/82 is given in 
Table 3, together with the annual departure from 
normal for the three seasons, 

Relative humidiiy 

The mean relative humidity at Dongola site, and 
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Fig. 2. Mean air temperature at three sites inSudan
 
(198081).
 

to a lesser degree at Hudeiba and Shendi, is higher 
during the winter months (November to February). 
At Shambat and Wad Medani high relative humidity 
values are reached during the rainy season (July to 
September). The lowest relative humidity is reached 
during the summer(April to June) at all sites because 
of the high temperatures and the drying winds (Table 
4). 

Evaporation 

The higher temperatures and low relative humidity 
during the period April to June coupled with the 
strong drying winds, clear sky and strong radiation 
result in the highest mean evaporation during that 
period at all sites (Table 5). The evaporation rates are 
also high in the Northern region even up to October 



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

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

19 

42 [ -- oa...Shambat 	 Soils 

[ --- o Wad Medani 

x-X Hudeiba Most of the land of the Northern region is desert. 
40 A. However, the soils of this region can be classified into 

39 /A three major types depending on their age in relation 
-- to the silt deposition by the river Nile. These soil 

38 types are given local names. The first type is called 
Gezira or Gurier soils. These are the soils of islands 

37 - that are found in the Nile and the soils that are on the 

36 - banks of the river. These soils contain high amounts 
\ of silt as most of them had received, and some still do 

L35 - receive, annual deposition of silt during the flooding 
P 34 !X season. These soils are permeable and very fertile. 

. /The second type of soils which are older and lie 
E33 "further from the Nile are called Karu soils. These 
-2x soils are heavier in texture and they crack as they 

32 contain appreciable amounts of montmorillonitic 

31 \ clay. Some of these soils have salinity and alkalinity
X problems; but the Karu soils are in general of good 

30 quality. Most of the land of some of the large agricul
29 tural schemes (e.g. Zeidab and Aliab) have soils of 

41 

this type. 

28 X The high terrace soils which represent the third soil 
type, are the oldest and occur on higher ground and 

27 further from the Nile than the Karu soils. These are 
the least fertile and suffer from salinity and alkalinity 

Oct. Nov. Dec. Jan. Feb. Mar problems which make them unsuitable for agricultu-

Month ral production. They comprise the greatest majority 
of land in the region. 

Fig. 3. Mean air temperature at three sites in Sudan The soils of the Selaim site (Dongola) are silt Ioa 
(1981/82). and belong to the Gruier type. On the other hand, t 

soils of Hudeiba, Zeidab, Allab and Shendi are Karu 
because of theverylowamountsofrain. Wad Meda- and belong to the textural classes silty clay, clay 
ni shows a lower evaporation during August to Oc- loam, clay and silty clay respectively. Some of the 
tober because of the high amounts of rain that fall chemical and physical properties of the soils at the 
during this period. 

Table 2. Rainfall (mm) at the different sites as mean of 30 years (1951-1980). 

Rainfall (ram) 

Site Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 	 Year 
total 

Dongola TR' TR. 0 0 1 0 7 11 TR. TR. TR. 0 19 
Hudeiba 0 0 0 2 2 1 22 16 10 8 0 0 61 
Shendi TR. TR. 0 TR. 2 4 27 51 16 1 0 0 101 
Shambat 0 0 0 TR. 3 3 46 75 28 3 0 0 158 
Wad Medani 0 0 0 1 13 30 107 128 49 15 TR. 0 343 

1 TR = trace amount. 
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Table 3. Total rainfall and departure from normal (am) at Hudeiba, Shambat and Wad Medani (1979-80 to 
1981-82). 

Site 	 Period Total rainfaH1 (mm) Departure from normal (mm) 

Hudeiba April 1979-March 1980 
April 1980-March 1981 
April 1981-March 

Shambat 	 April 1979-March 
April 1980-Match 
April 1981-March 

Wad Medani 	 April 1979-March 
April 1980-March 

1982 

1980 
1981 
1982 

1980 
1981 

April 1981-March 1982 

116.4 	 +75.4 
76.5 	 +47.5 
11.1 	 -31.1 

116.6 	 -48.4 
97.8 	 -67.2 
82.9 	 -87.9 

237.1 	 -124.9 
372.2 	 -57.0 
320.5 	 -47.5 

different sites in Sudan are given in Table 6. All the 
soils ai calcareous with pH in the range of 7.7 to 8.4. 
Total nitrogen content is highest at Selaim and low-
est at Zeidab. Although the total nitrogen content of 
all the soils is low (<0. I), experiments carried out 
at these sites have shown no significant response of 
faba beans to nitrogen fertilization. Selaim site 
showed the highest organic carbon content and Aliab 
site the lowest. It has been reported that the agricul-
tural soils of the Sudan are rich in phosphorus and 
potassium. Aliab site, with the highest clay content, 
gave the highest cation exchange capacity (CEC). 
Conversely, Selaim site gave the lowest CEC. All the 

sites of the Nurthern region are non-saline and non
sodic. In general, the soils of all the sites of the 
Northern region are fertile and have shown no soil 
characteristics that would limit their agricultural uti
lization.ThesoilsofShambatsitearesiltyclay.These 
soils are calcareous with a pH around 8 They are 
non-saline and non-sodic and their other properties 
are more or less similar to the soils of the Northern 
region. The soils of Wad Medani are dark brown. 
heavy cracking alkaline clays with a pH of more than 
9. They are non-saline and non-sodic. The total ni
trogen an*d organic carbon contents of these soils are 
very low. 

Table 4. Mean relative humidity at the different sites in Sudan.
 

Site ,j F M A M 3 J A S 0 N D
 

Dongola 

(Mean of 13 years) 
36 31 25 23 21 21 21 24 26 23 34 37 

Hudeiba 
(Mean of 12 years) 

33 25 18 15 16 18 29 33 26 25 31 35 

Shendi 
(Mean of 24 years) 

34 27 22 19 19 20 32 40 32 28 29 32 

Shambat 
(Mean of 30 years) 

30 23 18 16 19 27 44 52 41 29 28 32 

Wad Medani 
(Mean of 24 years) 

32 32 19 18 26 41 60 70 63 47 35 35 
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Table 5. Mean and total evaporation at the different sites (Piche - mm) as mean of 30 years (1951 - 1980). 

-

Mean evaporation (Piche - mm) 

Site Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total 

Dongola 10.4 12.6 15.8 19.1 21.2 21.6 19.4 18.5 20.6 18.4 13.3 10.8 201.7 
Hudeiba 11.3 14.1 17.5 21.6 20.9 21.3 17.4 17.3 17.1 17.1 14.3 11.6 201.5 
Shendi 12.6 15.0 18.5 21.4 21.4 20.7 16.6 14.9 15.8 16.8 13.5 11.5 198.7 
Shambat 12.6 15.3 18.8 20.8 20.0 18.6 14.0 10.3 12.1 15.3 15.4 12.9 186.1 
Wad Medani 12.9 15.4 19.0 20.7 19.6 18.2 11.5 7.2 7.8 11.1 13,8 12.2 169.4 

Table 6. Some chemical and physical properties of the soils of the different sites in Sudan. 

Site Depth (cm) pH EC CEC ESP CaCo3 N (ppm) C (%) Mechanical anaysis% 

(mmho/cm) (me/lOg) (% ) sand silt clay 

Selaim 0-20 8.1 1.0 36 14 3.1 766 0.87 31 50 19 
20-40 8.0 0.88 33 14 3.3 734 0.71 19 64 17 

Hudeiba 0-20 8.2 0.51 50 9 4.0 733 0.41 18 40 42 
20-40 8.1 0.55 52 10 3.1 478 0.36 15 41 44 

Zeidab 0-20 8.4 0.65 58 13 3.1 485 0.41 35 29 36 
20-40 8.2 1.1 58 16 4.0 464 0.38 33 30 37 

Aliab 0-20 7.9 0.7 66 7 2.6 502 0.35 12 38 50 
20-40 8.0 0.8 64 8 2.5 488 0.34 10 43 47 

Shendi 0-20 7.7 0.38 55 9 1.0 740 0.56 15 41 44 
20-40 7.8 0.39 57 10 0.8 474 0.39 14 42 44 

Shambat 0-20 8.2 0.42 53 11 2.4 429 0.41 15 41 44 
20-40 8.1 0.48 52 12 2.2 292 0.32 14 41 45 

Wad Medani 0-20 9.3 1.20 59 9 6.2 280 0.37 31 8 61 
20-40 9.4 1.80 60 12 7.0 300 0.35 30 8 62 

EC = electrical conductivity; CEC = caution exchange capacity; ESP = exchangeable sodium percentage. 



2. Socio-economic surveys
 

Introduction 

Many of the constraints to faba bean production in the Nile Valley of Egypt and Sudan are technical in nature 
and the effort of the Project was mainly directed towards a better understanding of these technical issues. 
However, in order to determine where improvements could be made, the Project also recognised that some of the 
constraints are of a socio-economic nature. Increasing faba bean productivity requires the simultaneous efforts 
of production and social scientists. The multi-disciplinary nature of the Project has meant that physical, 
biological and social scientists have worked together towards improving faba bean production. Part of this effort 
has been aimed at understanding the socio-economic environment in Egypt and Sudan in which faba bean 
production takes place. 

The socio-economic studies undertaken in the Project have consisted of socio-economic surveys and an 
economic analysis of the results of the on-farm trials. The results of the economic analysis of the on-farm trials 
are presented in another chapter (On-farm trials). The major objectives of the socio-economic surveys carried 
out in both Egypt and Sudan were: 
1. to project a comprehensive picture of the farming practices associated with faba bean production; 
2. to identify and measure yield variabilities, gaps and constraints; 
3. to provide a wide data base for faba bean scientists in order to help in the determination of research priorities; 

and 
4. 	to establish adata bank for faba beans in Egypt and Sudan which could be useful to planners, policy makers 

and other interested people. 
The surveys were carried out in the first two seasons of the Project, in 1979/80 and 1980/81. 

Socio-economic surveys in Egypt 

The first socio-economic survey on faba beans in 
Egypt began in the 1979/80 season, and was carried 
out in two districts of Minia governorate, which is 
the leading faba bean producing area in Egypt. A 
second survey was conducted in the 1980/81 season 
covering not only the same two districts of Minia 
governorate but also two districts in Kafr El Sheikh 
governorate in the Nile Delta. 

Minia governorate accounts for about 20,000 ha 
or 30% of the total area under faba beans in Egypt. 

With a fairly high average yield of about 2.1 t/ha, 
Minia accounts for about 30% of the total faba bean 
production. On the other hand, Kafr El Sheikh gov
ernorate accounts for about 3800 ha or 3.7% of the 
total area under faba beans in Egypt. With a low 
average yield of about 1.7 t/ ha, Kafr El Sheikh ac
counts for only 3%of the total faba bean production 
of Egypt. 

Objectives 

The socio-economic surveys were designed to pro-
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vide a base for and to complement the work of the 
on-farm trials conducted by production scientists, 
The goal of such a combined effort was to gain 
understanding of the technical and socio-economic 
constraints to faba bean production, and to develop 
techniques and methods for increasing production. 

The specific aims of the surveys were: 
I. 	to ascertain and describe the faba bean produc-

tion practices of farmers and their associated costs 
and revenue, and 

2. 	to ascertain and describe the social, institutional 
and other economic factors that are part of the 
faba bean production environment. 

Sample structure, size and type of data collected 

The socio-cconomic surveys covered a number of 
farmers cooperating in the on-farm agronomy trials. 
These are referred to as TF (trial farm) farmers. 
Neighbouring farms having no agronomy trials were 
also sampled and are referred to as NTI-s (no trial 
farms). Samples of both groups of farmers were 
selected by the production scientists responsible for 
the on-farm trials based on the results of an earlier 
survey of faba bean farmers in Minia governorate. 
Farmers were so selected as to include different 
classes of farmers based on size of farm holding, the 
area under faba bean, crop rotation, faba bean yield 
and production practices. 

In the 1979/80 season, the survey covered a total 
sample of 5 1farmers in two districts of Minia gover-
norate, namely Abou Korkas district and Samallot 
district (Table I). These had a total farm area of 
143 ha of which 46 ha or 32% were under faba beans, 
The survey included 19 TF and 32 NTF. In the 
1980/81 season, the survey covered a total of 
48 farmers (16 TF and 32 NTF) in the same two 
districts of Minia governorate and 38 farmers (14 TF 
and 24 NTF) in two districts in Kafr El Sheikh go'-
ernorate, namely Kafr El Sheikh and Motobus dis-
tricts. 

Using a prepared questionnaire data were collect-
ed during visits to farmers. Answers were solicited to 
questions ranging from those seeking information 
about the farmer, his family and his farm, to produc-
tion practices, costs of production and income from 
faba beans. In order to get yield estimates, crop 
samples were taken from farmers' fields and trial 

plots. Farmers also gave their own yield estimates 
after harvesting and threshing. 

It is important to note, however, that the sample 
size of the farms in each of the two governorates was 
not large enough to be truly representative of the 
governorate or even of the two districts surveyed. To 
do a representative sur,.xy would have required 
considerably more resources than were available and 
the benefits of such a representative survey would not 
have been any greater or more directly applicable to 
the Project. Given this background, any generalisa
tions from the survey results are not warranted. 
These results, however, give us some idea of the 
magnitude of the parameters involved. 

The data presented here are averages of' two crop 
seasons, 1979 80 and 1980, 81, for Minia governo
rate, whereas for Kafr El Sheikh governoiate they 
are only for 1980 81. 

General characteristics of sample farmers 

The age of sample farmers varied from 25 to 75 
years, the average age being 47 years. Almost all 
farmers were married and the number of family 
members averaged seven, of whom three were in
volved in work on the farm. 

Literacy ofsample farmers wasabout 55%in Minia 
and 60% in Kafr El Sheikh governorates; literacy was 
higher among TF's than among NTF's. About 70% 
and 84/ of the sample farmers in Minia and Kafr El 
Sheikh respectively obtained 70 to 100% of their 
income from their farms. The average size of farm 
holdings was about 2.3 ha and 4.0 ha in Minia and 
Kafr El Sheikh respectively, and these were about 
three times the average size of farm holdings in the 
two governorates. The average size of farm for TF 
was two times or more that for NTF. Most farmers, 
especially the ones with bigger farms, hired 
daily workers to carry out some of their agricultural 
operations while only the bigger farms hired per
manent workers. Different farmers sampled pos
sessed buffallows, cows, sheep and goats; few of them 
possessed farm machinery(tractors, irrigation pumps 
and threshing machines). Most of the farmers who 
did not own machinery rented it for their farm opera
tions from private owners or co-operatives. About 
95% of the villages in the sample had local sources of 
clean sanitary water and farmers had electricity in 
their houses. Schools, medical centers, cooperative 



Table I. Classification of sample farmers and their holdings in Minia and Kafr El Sheikh governorates (1979/80 and 1980/81 seasons) 

Season Governorate Farm No. of Total area Total area Avge area Avge area Area Distribution of sample farmers 
type, farmers of holdings faba beans holdings faba beans faba beans (% of total) 

(ha) (ha) (ha) (ha) (% of total) 
<0.42 ha 0.42 to 1.27 to 2.2 to >4.2 ha 

1.26 ha 2.1 ha 4.2 ha 

NTFs 32 56.7 19.2 1.8 0.6 33.9 24.2 33.3 18.2 18.2 6.1 
1979/80 Minia TFs 19 83.6 30.4 4.4 1.6 36.4 5.6 27.8 5.5 16.5 44.5 

Total 51 140.3 49.6 2.6 0.9 32.2 17.6 31.5 13.7 17.6 19.6 

NTFs 32 40.0 12.4 1.3 0.4 31.0 25.0 43.8 12.5 12.5 6.2 
1980/81 Minia TFs 16 57.7 21.5 3.6 1.3 37.3 12.5 18.7 31.3 0.0 37.5 

Total 48 97.7 33.9 2.0 0.7 35.0 20.8 35.4 18.8 8.3 16.7 

NTFs 24 71.2 15.0 3.0 0.6 20.0 0.0 12.6 14.3 22.5 50.6 
1980/81 Kafr El Sheikh TFs 14 79.8 16.2 5.7 1.2 21.1 0.0 2.9 3.9 17.3 75.9 

Total 38 151.0 31.2 4.0 0.8 20.0 0.0 7.4 8.8 19.8 64.0 

NTF = no trial farm: TF = trial farm 

ts) 
tA' 
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societies and village banks were also commonly 
available. 

Summary of results 

Fahabean production practices 

Method of planting. About 74% of the sample 
farmers in Kafr El Sheikh, and 70% in Minia, 
planted faba bean following complete tillage of the 
soil. Among the sample farmers who carried out full 
preparatory tillage, those in Kafr El Sheikh most 
commonly planted in flat seed beds while those in 
Minia planted in new cidges. Where sample farmers 
did not till prior to planting, those in Kafr El Sheikh 
planted in holes in plots following rice or in old ridges 
following cotton, while in Minia most planted in old 
cotton or maize ridges. 

Crop ro'ations predominant among sample 
farmers in Kafr El Sheikh were: 

rice - faba beans rice. 
cotton- faba beans rice. 
cotton -- faba beans maize, 

Among the sample farmers in Minia governorate, 
the predominant crop rotations were: 

maize - faba beans - maize. 
cotton - faba beans - maize. 
maize - faba beans - cotton. 
Planting date. Among sample farmers in Kafr El 

Sheikh, planting dates varied from tile first half of 
October through to the last half of December but 
were concentrated in the second half of November. 
Planting dates among sample farmers in Minia were 
somewhat earlier, being concentrated in the second 
half of October and the first half of November. 

Sample farmers in Kafr El Sheikh used faba bean 
seed either I. obtained from their own stocks. 2. pur-
chased from tile market, or 3. purchased from coop-
erative societies, in the proportions 40, 31 and 29% 
respectively. The propoit.ions for sample farmers in 
Minia were 32, 20 and 48% respectively, 

Seeding rate. Most sample farmers used seeding 
rates of about 185 kg/ ha, a rate associated with max-
imum yields in both governorates in the 1980/81 
season. Seeding rates of 50 kg/ ha above or below the 
185 kg/ha rate were associated with yield depres-
sions of 20 to 30%. 

Inoculation. Only one farmer in each governorate 
reported that he inoculated his seed with Rhizobiuln 

culture. All others did not inoculate. Either they did 
not know about inocu'ation or if they did no inocu
lant was available for their use. 

Fertiliz-ation. The majority of sample farmers 
(95% in Kafr El Sheikh and 80% in Minia) did not 
apply manure to faba beans. Where used in Minia, 
the average application rate of manure was80)3/ ha. 
From the sample farms no clear relationship between 
manure applications and faba bean yields could be 
defined. 

A mojority of sampled farmers in both governo
rates applied phosphorus fertilizer: about 84% in 
Kafr El Sheikh and 96% in Minia. The application 
rate of phosphorus fertilizer was higher in Minia 
than in Kafr El Sheikh. Twenty-five per cent and 
42% of the sample farmers used half and less than 
half the recommended rate respectively. Forty-five 
per cent and 10.5("i of the sample farmers used the 
recommended and higher rates respectively. No clear 
relationship between the rates of phosphorus fertiliz
er application and faba bean yield among the sample 
farms could be established (Table 2). For example, 
the majority of sample farmers in Kafr El Sheikh 
applied less than the recommended rate of phospho
rus and had considerably higher yields than the few 
farmers who applied phosphorus at or above tile 
recommended rate. This suggests that recommenda
tions for phosphorus applications in Kafr El Sheikh 
might need re-examination. 

In Minia, sample estimates indicated that farmers 
applying the recommended rate of phosphorus ob
tained yields higher than those using less or more 
than the recommended rate. Sample farmers in Minia 
reported that the quantities of phosphorus fertilizer 
provided by the credit banks were inadequate. They 
reported purchasing additional phosphorus fertilizer 
in the market at double the price. About 34% of the 
sampled Minia farmers applied phosphorus at close 
to the recommended rate of 72 kg P,O /ha, while 
about 45% applied less and realised lower yields. It is 
tempting to infer from this small sample that farmers 
who applied less than tile recommended rate would 
have applied the recommended rate if tile fertilizer 
had been available in sufficient quantities at lower 
prices. 

Nitrogenous fertilizers were applied by about 71% 
and 74% of sampled farmers in Kafr El Sheikh and 
Minia respectively. About 50% and 65% of sample 
farmers in Kafr El Sheikh and Minia respectively 
applied higher amounts of nitrogen than tile recom
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Table 2. DLribution of phosphorus and nitrogen levels of fertilizer and corresponding fields in Minya and Kafr 
El Sheikh governorates (1979-80 and 1980-81 seasons). 

1979/80 

Minya 
Level of fertilization 

No. of Yield 
farmers (%) (t/ha) 

< recommended level of P1 49.0 2.21 
= recommended level of P 21.6 2.59 
>recommended level of P 29.4 2.59 

Zero N 27 2.21 
<recommended level of N 2 4 2.58 
= recommended level of N 4 3.32 

>recommended level of N 65 2.43 

Irecommended level of P = 714 kgP/ha
2 recommended level of N = 35.7 kgN/ha 

mended rate (36 kg N/ ha). In the sample of farmers 
it',
Minia those who used nitrogenous fertilizers real-
ised average faba bean yields about 15C( higher than 

those of farmers who did not. Yield differences 
across nitrogen application rates were minimal. 

The sample results, therefore, do not give a clear 
indication of the nature of faba bean response to 
nitrogenous fertilizers. The study suggests that nitro- 
genous fertilizers are commonly used on faba beans 
and that a uniform recommended level may not suit 
all areas equally. 

hrigation. Owing to higher temperatures and 
lower precipitation in Minia governorate, faba beans 
there were irrigated more than in Kafr El Sheikh. In 
the 1980/81 season, the sample farmers in the two 
governorates could be grouped as follows, according 
to the number of irrigations: 

No. of irrigations Kafr El Sheikh Minia 

1-2 55.2 
3 23.7 25.0 
4 21. I 55.0 

5--6 - 20.0 

About 90% of the sample farmers in Kafr El Sheikh, 
and 83% in Minia, used mechanical devices for irri-

1980/81
 

Minya Kafr El Sheikh 

No. of Yield No. of Yield 
farmers (%) (t/ha) farmers (%) (t/ha) 

44.8 2.549 76.3 3.967 
34.0 3.264 10.5 2.107 
21.2 2.745 13.2 2.417 

25.0 2.68 28.9 3.47 
8.0 3.00 21.1 4.09 
0.0 0.0 21.1 3.21 

67.0 2.95 28.9 3.63 

gation. The remaining few used manual irrigation 
devices. About 10.5i,and 29% of'sampled farmers in
Kafr El Sheikh and Minia, respectively, complained 

of water shortages. 
II'e/ts. In Kafr El Sheikh and Minia, 29% and 

23(i respectively of the sample farmers reported se
vere weed incidence in their fields, 42% and 37% had 
moderate incidence, and 29% and 40% had little 
incidence. Orohanche infestation was reported by 
only 3.6% and 8.5% of sampled farmers in the two 
governorates respectively. In Kafr El Sheikh the 
dominant weeds were Velilots indicus, Aledicago 
hispida. Beta vulgarisand Po/.' ort,,onmonslweiensis; 
in Minia, the dominant weeds were t-umrphorhiape
phs and Con volvlus arvensis. 

Hand weeding, mostly with a hoe, was the com
mon practice of weed control. About 47% and 45% 
of sample farmers in Kafr El Sheikh and Minia 

respectively weeded their faba bean fields once, 29% 
and 41% weeded twice. 3 and 4%,- weeded three 
times, and 21% and 1i did not do any weeding. 
Weeding, as well as other manual operations, is be
coming a problem because of labour scarcity and 
high wages. Sample farmers did not use herbicides. 

Pests antl diseases. The major pests of faba beans 
in Egypt are Aphis craccivora Koch and Lirim'rza 
cogesta Beecher. Fortunately, these rarely existed in 
the study areas. A few of the sample farmers in both 
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governorates sprayed malathion against aphids. In 
Kafr El Sheikh, chocolate spot was found to be the 
most important disease affecting faba beans. About 
74% of the sample farmers sprayed l)ithane M45 to 
control this disease and this was very effective. Yield 
increased with increasing level of Ditha.e up to the 
recommended level of 1.4 kg, ha. 

Harvest. Most of the sample farmers in both the 
governorates harvested faba becns in the second half 
of April ard the first half of May. Threshing was 
done two weeks thereafter. While harvesting was 
manual, threshing was done by machine two weeks 
after harvest. Losses of faba bean seed during harvest 
and threshing vere limited to about 40 kg/ha, or 
about 1%. 

Fababean .ields 

According to crop cutting estimates, the average 
faba bean yields among the sample farms in the 
1980/81 crop season were 3.58 and 2.88 t/ha in Kafr 
El Sheikh and Minia respectively. These figures are 
not in agreement with known statistical estimates 
which place the faba bean yields for Kafr El Sheikh 
and Minia at 1.7 and 2.5 ti ha respectively. In Kafr El 
Sheikh the yield estimates given by farmers were, on 
the average, 40% less than tho-e actually estimated 
by the cuttings. The correlation between the two 
estimates was poor. These discrepancies may be at-
tributed to the following: 
I. 	many of !he sample farmers obtained exceptional-

ly high yields; 
2. 	there might have been some sampling errors in the 

cutting estimates and/or the official statistics; 
3. 	the farmers under-reported their yields. 

In Minia the two means of yield estimates from the 
summary of sample farmers and sample euttings 
were quite similar at 2.95 and 2.88 t/ ha respectively, 
However, the farm-by-farm estimates were poorly 
correlated, with differences of 70% or more for about 
half the sample farms. 

NTF farmers had slightly higher yields than 
TF farmers in the two governorates. In Kafr El 
Sheikh faba bean yields averaged 3.76 t/ha for NTF 
and 3.4 t/ha forTF. In Minia the yield averages were 
2.95 t/ha for NTF and 2.75 t/ha for TF. 

Yields on d(li'rent sizecl frinIs. No association 
was found between yield and farm size in Kafr El 
Sheikh. In Minia, yields in the 1980/81 season were 
low, at 2.2 to 2.8 t/ ha on farm sizes ranging from less 

than 0.42 to 4.1 ha. Farms of 4.2 ha and above ac
counted for 17% of the sample farmers and for 60% 
of the total farm area. These had higher yield aver
ages of 3.4t/ha for 4.2 to 8.4 ha farm size and 
3.9 t/ ha for 8.4 ha and above. Similar results were 
recorded for Minia in the 1979,180 season. 

Finance and credit. Development and credit 
banks financed faba bean farmers at the village level 
by providing them with seeds and fertilizers on credit. 
Seeds were not available to farmers in some villages 
and greater amounts of fertilizer were requested by 
farmers. There were also needs for motorised spray
ers (for applying Dithane M45) as well as threshing 
machines. 

Alarketing. The farm-gate price of faba beans 
fixed by the government was raised during the 
1980/81 season to LE 225.8/t, or an increase of 40% 
over the previous year. Most farmers sold the pro
duce to the agricultural credit banks. The quota was 
fixed at about one third of the amount produced at 
the government fixed price. About half the amount 
of faba bean produced was sold by farmers to private 
dealers at a price of LE 250 t, which was II% higher 
than the government fixed price. On average, most 
farmers stored about 20% of the amount of faba 
beans produced for seed, feed and food consump
tion. 

Prodhctioncost. Production costs per ha of faba 
beans (Table 3), excluding land rent, averaged 
LE 247.7 in Kafr El Sheikh and LE 330.0 in Minia. 
Of these totals, material inputs (seeds, fertilizers, 
pesticides) were LE 79.0 and LE 100.0 respectively 
and the rest were operational costs (labour, machin
cry and draft animals). Land rent per ha of faba 
beans was LE 65.9 in K 'fr El Sheikh and LE 93.0 in 
Minia. Production cost per ha of faba beans, includ
ing land rent, averaged LE 313.7 in Kafr El Sheikh 
and LE 423.0 in Minia. 

Per iectare'arm income.f/i'om.aha heans. The 
average yields per ha of faba beans for the sample 
farmers in the 1980,,81 season were 3.58 t seeds/ ha in 
Kafr El Sheikh and 2.88 t seeds /ha in Minia. The 
average farm-gate prices per ton of faba bean seeds 
were LE 232.0 and LE 222.- respectively. Gross in
come per ha from faba bean seeds was LE 830 in Kafr 
El Shikh and LE 641 in Minia. Straw yields were 
5.77 t/ha and 3.79 t/haand themarket pricesperton 
of straw were LE 15.1 and LE 28.0 respectively. 
Gross income per ha from straw was LE 87.3 and 
LZ 106 respectively (Table 4). 



Table 3. Operational costs of faba bean production and its components in Minia and Kafr El-Sheikh governorates (1979-80 and 1980-81 
seasons). 

1979-80 	 1980-81 

Operation Minya Minya 	 Kafr El-Sheikh 

Cost %of Cost (L.E./ha) %of total with land preparation without land preparation 

(L.E./ha) total TF NTF TF NTF 	 Cost % of Cost %of 
(L.E./ha) total (L.E./ha) total 

land preparation 25.7 15.3 27.1 35.8 12.3 14.9 22.9 9.0 0.0 0.0 
seeding 15.3 9.1 23.0 27.8 10.4 11.5 52.1 20.4 72.8 33.5 
fertilizer application 4.0 2.4 10.1 10.6 4.6 4.4 16.4 6.4 17.1 7.9 
irrigation 32.8 19.6 26.4 32.1 12.0 13.3 10.7 4.2 18.6 8.5 
seeding 15.7 9.4 37.6 35.0 17.0 14.6 25.2 9.9 15.7 7.2 
Dithane application 0.0 0.0 0.0 0.0 0.0 0.0 19.5 7.7 12.2 5.6 
Harvesting: cutting 27.7 16.5 30.9 31.5 14.0 13.1 27.6 10.8 16.9 7.8 
transporting 5.7 3.4 15.9 12.9 7.2 5.4 19.3 7.5 16.0 7.3 
threshing 22.8 13.6 22.9 25.5 10.4 10.7 20.0 7.8 21.4 9.8 
sieving & bagging 17.9 16.7 16.7 19.0 7.6 7.9 30.7 12.0 24.0 11.0 
other 0.0 0.0 10.0 10.0 4.5 4.2 11.0 4.3 3.1 1.4 

Total 167.6 100.0 220.6 240.4 100.0 100.0 255.4 100.0 217.8 100.0 
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Table 4. Net farm income from t*iba beans in Minia and Kafr El Sheikh goverrorates (1979 80 and 1980"81 seasons) 

1979/80 

Minia 

NllFs TF's Avge 

Average yield (t/ha) 
Seed 2.30 2.95 2.62 
Straw 3.50 3.29 3.39 

Average farm gate price 
Seed (LE/t) 186.0 186.0 186.0 
Straw (LE/t) 24.0 24.0 24.0 

Average gross income 
Seed (LE/ha) 427.8 548.7 488.2 
Straw (LE/ ha) 84.0 79.0 81.5 
Total (LE/ha) 511.8 627.7 569.7 

Variable cost (LE/ ha) 225.0 249.0 237.0 
Land rent (LE/ha) 105.0 121.0 113.0 
Total production cost 

(LE/ha) 330.0 370.0 350.0 
Net income without paying 

rent (LE/ha) 286.8 378.7 332.7 
Net income after paying rent 

(LE/ha) 181.8 257.7 219.7 

Total gross income per ha of faba beans from seeds 
and straw was LE 917 in Kafr El Sheikh and LE 747 
in Minia. Production cost per ha, excluding land rent 
was LE 247.7 in Kafr El Sheikh and LE 330.0 in 
Minia. Land rent per ha was LE 65.9 and LE 93.0 
respectively. Net income, without paying land rent, 
per ha of faba beans was LE 669.7 in Kafr El Sheikh 
and LE417.3 in Minia. Net income per ha after 
paying land rent was LE 603.7 and LE 324.3 respec-
tively. 

In the 1979,80 season faba beans were more prof
itable than wheat in Minia and less profitable than 
wheat in Kafr El Sheikh. In the 1980/81 season the 
farm prices of wheat straw increased greatly, and 
consequently wheat was more profitable than faba 
bean in the two governorates. 

Measuresofyieml imrovement 

Farmers stressed the importance of improving 
soil, drainage and irrigation conditions. They wanted 
better seeds of high yielding varieties and Rhizoitan 
inoculant to be made available to them. They wanted 
increases in chemical fertilizers and insecticides and 

1980/81 

Minia Kafr El Sheikh 

NIF's TF's Avge NIF's TFs Avge 

2.80 2.96 2.88 3.76 3.40 3.58 
3.83 3.74 3.79 5.85 5.69 5.77 

226.0 219.4 222.7 230.9 233.1 232.0 
29.0 27.0 28.0 15.2 15.0 15.1 

632.8 649.4 641.3 868 2 792.5 830.4 
111.0 101.0 106.0 88.9 85.3 87 
743.8 750.4 747.3 957.1 877.8 917.5 
336.0 324.0 330.0 238.5 257.0 247.7 

87.0 99.0 93.0 64.5 67.4 65.9 

423.0 423.0 423.0 303.0 324.4 313.7 

407.8 426.4 417.3 718.6 620.8 669.7 

320.8 327.4 324.3 654 553.4 603.7 

all supplies to be made available at the agricultural 
banks and the co-operative societies at the right times 
and to be delivered to them without delay. Most 
farmers mentioned that they were not visited by ex
tension agents. Improved farming practices for faba 
bean can be passed to farmers through intensive and 
well-organised extension services. Together with the 
above-mentioned measures, these would assist 
farmers to increase yields and production of faba 
beans and hence farm incomes. 

Socio-economic surveys in Sudan 

Aims 

Very little inforntion on the practices under 
which faba beans are grown in the Sudan has been 
documented. Thus agricultural and socio-economic 
farm surveys of faba bean production were conduct
ed in the irrigated schemes along the Nile north of 
Khartoum. In the first year (1979/80) the surveys 
covered three schemes, at Selaim in the Northern 
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Province and at Zeidab and Aiiab in the Nile Prov-
ince; in the second year (1980/81) the surveys were 
iimited to the Nile Province only. 

Methods 

A sample of 56 farmers inhabiiing 36 villages, in 
1979/ 80, and 72 farmers located in 38 villages, i-
1980/81, was chosen for the surveys. Farmers wte 
selected in such a way that most parts of the sampled 
districts were represented. Only those already grow-
ing faba beans were chosen. Willingness to co-oper-
ate and ease of access to their farms influenced 
farmers' inclusion in the sample. Farm size, i.e. 
whether or not they %%erelarge enough to host on-
farm trials, was another factor affecting the selection 
of some individuals. Questionnaires were completed 
through personal interviews. 

Results 

Proehction contexts 

Soils. Most of the traditional domestic faba bean 
production was on fertile silt loams deposited by the 
Nile river in the Northern region of Sudan. However, 
the scarcity of good soils, the increasing land re-
quirements for other crops, together with the increas- 
ing demand for faba beans and the consequent rise in 
prices, has led to expansion of the crop areas to other 
soil types. These soils often have a higher soluble salt 
content than the traditional soils. Nevertheless, the 
majority of soils of the study area were good, except 
in the Zeidab scheme, and to a lesser extent in the 
Aliab scheme where problem soils were reported by 

15% of the sample. In the 19801/81 season, the Nile 
Province sample reported the highest yields (an aver
age of 2.23 t, ha) on silty soils and the lowest (average 
1.3 	ti ha) on sandy soils. 

Farm size. Although there was wide variability in 
farm holding size, and in tile farni area allocated to 
faba beans within the sample, most of the interview
ees were small land owners. Farm size ranged from 
0.42 to 63.00 ha, and averaged 3.8 ha, with about 
46,'i of the tota! farm area being alloted to faba 
beans. Further details are presented in Table I. 

Age am/t.iedhation oflirmers. The farmers in the 
sample were aged from 24 to 70 years old. The aver
age age was 46. Approximately 17% were over the 
age of 60 and 25% were under 40. More than 51% 
were illiterate, 28' could read and write. Seventeen 
per cent had education up to grade 5 but only 4% up 
to grade 9. 

Sources of/income. In the Nile province sample, 
the largest proportion (74%/' ) of the family income 
was earned from the farm; 15%, came from off-farm 
agricultural sourccs and 11% from non-agricultural 
sources. Only 46%i, of farmers were counting solely on 
their farms for earning their living, with 60% of farm 
income coming from faba beans. In general, farmers 
in the 1979/80 sample estimated that the contribu
tion of faba beans to total farm income averaged 85% 
in the Northern province and 53% in the Nile prov
ince. 

Lantlallocationto/ababeans in/'.'rnrotations. A 
larger proportion of farm land was allocated to faba 
beans in the Northern province (60%) compared to 
the Nile province (37/). This may be due to the 
better environmental conditions in the Northern 
province. In the Northern province the farmers in the 
sample reported -trotation of sorghum - faba beans 
fallow - wheat. Oaion and maize were also associat-

Table 1. Farm size and faba bean area among sampled farms. 

Farm size (ha) Faba bean area (ha) Faba bean area 
Year Province 

mean range S.D. mean range S.D., as % of total 

Northern 2.90 0.84-6.70 1.56 1.74 0.21-6.70 1.67 60 
1979/80 Nile 4.85 0.42-63.00 12.19 1.78 0.21-16.80 3.29 36.6 

1980/81 Nile 6.26 1.84-14.70 6.26 1.71 0.42.4.20 0.75 27.3 
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ed with faba beans. In tht Nile province, faba beans 
aregrownasawintercrop inacotton - wintercrop 
fallow rotation (in the Zeidab scheme) or in a sor-
ghum - winter crop - fallow rotation (in the Aliab 
scheme). In both schemes, haricot (Phaseolus) beans, 
groundnut, wheat and onions are found in associa-
tion with faba beans. A major problem related to 
land use is that farmers have to fallow one third of 
their total farm area due to an insufficient water 
supply. 

Relative profitabilit.y oflfaha beans. Despite the 
complaints of producers about increasing costs of 
production, faba beans were still considered very 
profitable. Many studies indicated a superiority of 
faba bean production in increasing cash-flow and net 
benefits compared to other crops. The Agricultural 
Bank of Sudan estimated that faba beans were the 
second most profitable winter crop in the Northern 
region, preceded only by Phaseohs beans (Fig. 1). 
Another comparative study, conducted for the Nile 
province in 1979/80, ranked faba beans as the most 
profitable, followed by vegetables, onion, chickpeas, 
Phaseolusbeans and wheat (Watson, 1981). 

The data from the 1980/81 survey in the Nile 
province gave the following estimates for faba beans: 

Yield 1.720 t/ ha 
Grain price 278 SL/ ton 
Gross revenue 478 SL/ha 
Total costs 247 S L/ ha 
Net revenue 231 SL/ha 

Operational costs comprised 67.6% of total produc-
tion costs, and material input costs comprised 32.4%. 

Fifty per cent of the farmers in the sample ex-
pressed willingness to increase their faba bean area. 
The area iscurrently limited by yield constraints and 
the increasing cost of production. The reasons given 
for the willingness to increase the faba bean area 
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Fig. /. Relative profitability of five crops in the Northern 
and Nile provinces of Sudan. 

were: faba beans are an casy crop to grow, requiring 
less work than others; they are highly competitive 
with weeds; they perform well in problem soils and 
are easily stored and highly profitable. 

Seed source, quality and seedling rate. Most 
farmers (70V) in the Northern province relied on 
their own stocks of seed for the next season's sowing, 
while the majority in the Nile province bought seeds 
from either the icarket (39c%) or from the Hudeiba 
Research Station (19 ;%). Sample farmers buying seed 
from the market had 19% more yield than those who 
used their own stocks in the 1979, 80 season, but in 
the 1980,' 81 season the yield of the former was less 
than that of the latter. 

Seed quality in the Northern province (particular
ly that of the Selaim variety) was superior to that of 
the Nile province in terms of lower bruchid infesta
tion, homogeneity of seed size, germination and 
cooking properties. Forty-six per cent of the Nile 
province sample considered their own seeds to be 
inferior, especially with respect to bruchid infesta
tion. However, three farmers (i.e. 13%) with highly 
infested seeds said the seed, infested or not, would 
germinate when covered by moist soil. Since some 
farmers did not respond to the question of seed 
quality, this aspect needs further examination. 

Seeding rate differed widely across the sample. In 
the 1979/8C survey, rates ranged from 71 to 
179 kg/ ha and averaged ! 13 kg;ha (S.D. 24) for the 
Northern province, and from 57 to 200 kg/ha with 
an average of 124 kg/ ha (S.D. 38) for the Nile prov
ince. The average of the overall sample was 
118 kg/ha, very close to the rate of 120 kg/ha rec
ommended by the Hudeiba Research Station. 
However, only afew farmers adopted such a rate; the 
majority of the Northern province sample farmers 
used lower rates and the majority of the Nile province 
farmers applied higher rates. In the second survey, 
the rates adopted by the sample were considerably 

ranging from 101 to 323 kg/ ha, wi~h an aver
age of 165 kg/ha (S.D. 37). 

were some indications that yields increased 
as seed rates increased up to a certain point and then 
decreased, but correlation analysis for the data of the 
two surveys revealed a non-significant relationship 

between the two variables. The farmers'justification 
for using high seeding rates was to establish a dense 
plant population in order to a). compete with weed 
growth, b). lower bird damage, and c). to eventually 
increase yields. 

Fertilizeralplication. Neither manure nor chemi
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cal fez tilizer application on faba beans was common- Table 2. Yield variability among sampled farms.
 
ly practiced by the farmers sampled. Only 9% of the
 
first survey sample (all from the Northern province) Yield (t/ha)
 
applied manure, and their yield was 0.5 t/ ha higher
 
than the average yield of their province. Year Province mean range S.D.
 

Most farmers believed that chemical fertilizer had 
a negative impact on the yield of faba beans, as it 1979/80 Northern '.567 1.283-3.732 0.668 
enhanced the vegetative growth of the crop at the Nile 0.960 0-2.037 0.603 

expense of seed yield. Therefore, very few farmers in 1979/83 both 1.820 0-3.732 1.048 

the first year's survey applied nitrogen and they ob- 1980/81 both 1.720 0.641-2.892 0.509 

tained yields lower than the overall average. None of 
the second year's sample applied fertilizer on faba indicating the good potential for increasing faba 
beans, although 81%did on the preceding crop. bean production in the area. There exists a large yield 

gap between potential and actual yields that can be 
Yiell variahilitvand gaps substantially narrowed. 

Yields varied widely across the sample and from Prodhction constrainis 
year to year. Average yields in the Nile province were 
1.720 t/ha for 1980/81 compared to 0.960 t/ha for The major constraints to faba bean production 
1979/80. Yields in the Northern province were gen- were identified in the survey as an inability to give 
erally higher; average yields for the years 1975/76 adequate irrigation, poor control of pests and dis
and 1978,/ 79 were 1.855 and 1.492 t!ha respectively eases, storage losses and inefficiency of the market 
(El Sheikh, 1980). The yield difference, normally infrastructure. Each of these points is discussed be
around 24%, between the two provinces may be at- low. 
tributed to I. the better environmental conditions, Irrigation problems. Irrigation was identified by 
2. the better seed quality, and 3. the greater expe- all sampled farmers as a factor having a crucial im
rience and knowledge of management practices of pact on the performance and yield of faba beans. 
the farmers in the Northern province. Table 2 shows Farmers in the sample gave between four and eight 
the large yield variabilities found in the study area. irrigations, the average being six. In both years in the 

The enormous yield difference between the two Nile province the plots which received four waterings 
provinces for the year 1979/80 could, in addition to yielded 27% less than those receiving seven or eight 
the above-mentioned factors, be attributed to the waterings. Similar differences in yield were found in 
severe incidence of pests and diseases and the water the Northern province between plots irrigated five 
shortage that prevailed in the Nile province. About times and those irrigated eight times. Data on the 
two thirds of the sample area gave low average yields, impact of irrigation on yield are presented in Table 3. 

Table 3. The effect of irrigation frequency on yield of faba beans. 

No. of 1979/80 Overall sample
irrigations Northern Province Nile Province 1979/80 1980/81 

Yield %of Yield %of Yield %of Yield % of 
(t/ha) average (t/ha) average (t/ha) average (tiha) average 

Four - - 1.082 112 1.028 56 1.411 82 
Five 1.895 74 0.766 80 1.249 68 1.619 94 
Six 2.650 103 1.197 125 2.210 121 1.733 101 
Seven to eight 2.662 104 1.461 152 2.470 136 1.921 112 

Average 2.567 100 0.960 100 1.820 100 1.720 100 
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Fhe irrigation problem is that the present irriga-
tion system and supply of water does not permit faba 
bean producers in some years (e.g. 197Q 80) to give 
the moderate level of six to eight irrigations. Most 
farmers in the sample believe that an eight-irrigation 
system would be the optimum irrigation regime. 

Pests, diseases and weeds. Severe infestation of 
insect pests and diseases was reported as the second 
principal factor responsible for the very low yields 
obtained by farmers in the Nile province in the 
1979 80 season. The major insect pests reported by 
the sampled farmers were aphids, the lesser army 
worm. bruchids and thrips. Pathological symptoms 
of wilt: root-rot complex and powdery mildew were 
also reported. 

Pest infestations, as well as diseases and weeds, 
were more commonly reported in the Nile province 
than in the Northern province. In the 1980 81 sea-
son, the infl-sted plots (comprising 68('; of the Nile 
province sample) yielded 20j less than non-infested 
plots; and a highly significant, nepative association 
was found between losses due to pests and yield 
(r = 0.469). No chemical measures were taken by the 
sampled farmers to control diseases, and only 14(' of 
the first year's sample and 6(j of the second year's 
sample applied pesticides. A fey.' farmers from the 
Northern province used other methods of pest con-
trol. These included fumigation by burning smokey 
materials of different kinds, and overflooding the 
infested plots. All methods (chemical included) were 
reported to be ineffective. The ineffectiveness of 
chemical control could be due to the application of 
only one spray (while effective treatments may re-
quire more) and the movement of pests from adja-
cent infested plots. 

In the 1980/'8 1survey, 31t:j,of the sample reported 
bruchid infestation during storage. Treatments of 
seeds against storage insects were adopted by 63Y, of 
the respondents. Gamaxin was used by 47%, phos-
toxin by 8% and the two pesticides together by 5%,j,. 
One farmer in the Zeidab scheme used malathion, 
and another treated the inside of the bag in which the 
seeds were stored with hot pepper. Most of these 
treatments were effective, 

While 601,', of the Nile province sample considered 
weed incidence as a major yield constraint, only 3% 
of the Northern province sample agreed. Weeding 
has traditionally been carried out by hand twice, 
once at an early stage of plant growth and once just 
before flowering. However, farmers have recently 

tended to weed less frequently because ofthe increas
ing cost of labour (SI. 21.37 ha on average). Eighty.
nine per cent of the Nile province sample weeded 
faba bean plots in 1979 80 compared to 8"i in 
198(08 1.Herbicide application on faba bean was not 
practiced, or even known, by any of the sampled 
farmers. Fstimations of losses due to weeds ranged 
from 0 to 50,'1 and averaged l3*('. The majority of 
farmers said that planting date, number of cultiva
tions, seeding rate, rotation and irrigation methods 
are the major factor, that influence weed flora and 
spread. 

The challenge of the pest, disease and weed prob
len is that the chemical control ol these is the respon
sibilitv of the Plant Protection Department, which 
has so far played a very limited tole. This is not due to 
a shortage of staff but rather to the lack of chemicals, 
spraying equipment. transport and fuel (Watson, 
1981). 

Plating,ethudarisowing dae. Traditionally. 
most farmers in the sample planted faba beans in 
small plots of 3 X 4 I, on a flat surface with seven to 
eight seeds per hole and hole-spacing of nearly 
20 X 30 or 30 X 30 cm. Alternatively they may drop 
the seed behind the plough, broadcast the seed after 
ploughing and cover it with a drag, or they may 
broadcast the seed on land that is slightly ridged 
which is then re-ridged to cover the seed. 

A majority of farmers performed the first plough
ing and land levelling mechanically. Other opera
tions, such as the second ploughing, second land 
levelling, ridging and re-ridging, were mostly carried 
out bydraught animals, if they weredoneat all. Most 
operations were performed in August, September 
and, principally, October. The timing of the various 
components of land preparation and sowingdiffered 
greatly within the sample according to machine 
availability, type of preceding crop and other work 
requirements on the farm. 

Farmers in the Northern province tended to sow 
between mid-October and mid-November. The 
highest yielding sowings were those in the first week 
of November in 1979; 80 and those in the third week 
of October in 1980,8 1. The great majority of farmers 
in the two provinces were well aware ofthe beneficial 
impacts of a second cultivation and land levelling 
and sowing dates in mid- to late October. However, 
most of them in the Nile province did not follow these 
practices because they wanted to avoid severe infes
tation of disease, particularly the wilt/ root-rot com
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plex, which is associated with early plantings. They residue in the Sudan. Most of the sampled farmers 
were able to carry out only one cultivation and there- owned livestock and used the straw for feed. Average 
fori. had to postpone their sowings due to the short- ownership of livestock in the Nile province was 
age of available tractors and or because they could 3.6 cows, 10.4 sheep, 5 goats and 2 donkeys. Figures 
not control the timing of the first irrigation on which for the Northern province were not available. Gifts of 
the date of sowing depends. straw were more common than sales. 

Storage, marktingaml other in!/'astrwtturalcon- Harvest and tihe prohlem ofl/a' ourshortage. All 
straints. Most of the faba beans went for commer- faba bean growers harvested the crop manually, 5 % 
cial sales and 15(" was retained for the next season's by hired labour, 13%* by family labour and 36%'. by 
sowing, for home consumption, gifts and in-kind both. Manual harvesting is becoming more difficult 
payments. Farmers in the Northern pro\'inceseemed due to the increasing shortage of labour and the 
to enjoy better financial conditions. The. were stor- consequently increasing costs of harvest operations. 
ing a larger proportion of' the product (41% com- Twenty percent of the first surveysample, compared 
pared to only 3% in the Nile province) for deferred to 63 in the second survey, considered harvesting, 
sales in order to get higher prices, and only 3% of particularly the cutting operation. as a serious con
them. compared to 50%' in the Nile province. ex- straint. The average cost of cutting was 33 SL ha, 
pressed a need for credit, and minimum and maximum costs were 7.140 and 

The major problems of storage and marketing are 71.400 S L, ha respectively. Transport to the thresh
related to the unavailability of suitable stores, and ing floor was mostly done by animals and hired 
the considerable proportion of beans damaged by labour; threshings were carried out meLhanically by 
store insects, rats and other pests. Store losses caused 36'j of the sample; the average cost was 14.600 SL/ ha 
by bruchids were estimated at only 151:'. The poor for each of the two operations. Winnowing and bag
financial situation of the majority of fairmers and the ging were performed wholly by hand. mostly by 
consequent small proportion of the product stored hired labour; the average cost was 16.810 SLi ha for 
for deferred sales is another serious problem. Mar- labour and 10.930 SL/ha. 
keting middle-men and traders enjoyed remarkable 
benefits from the faba bean trade. In 1980, faba bean 
producers obtained just half of the wholesale price of Reference 
727 SL ton in Khartoum, the principal consumption 
location in Sudan. Retail prices in Khartoum aver- Watson. A. M. (1981). Faba bean production in the Sudan - a 

aged 1040 S Li ton. study of the economic and infrastructural context. ICARDA 

There was no active cash market for the crop Internal Document. 



3. On-farm trials
 

Introduction 

One of the most important features of the Nile Valley Project has been the accent placed on on-farm trials as a 
means of testing recommended practices and cultivars with the full involvement of the farmer himself. 
Experimental results in Egypt and Sudan have clearly shown the possibility of large yield increases through the 
use of improved agronomic practices and cultivars, and research station yields have been substantially higher 
than yields on farmers' fields. But in the past the recommendations made by research stations have not been 
adequately tested under the conditions of farmers' fields and therefore their appropriateness has not been 
properly determined. By incorporating on-farm testing in the Project it was intended that recommenoed 
agronomic practices and cultivars would be developed realistically with the full involvement of the farmer. At the 
same time the involvement of researchers in the on-farm trials would provide feedback on the suitability of 
proposed technologies and the need of any change in them to suit to the requirements of farmers. 

The on-farm trials provided a network in which farmers, extension workers and national program researchers 
were all able to co-operate and work together towards a common aim, that of improved faba bean yields. The 
trials were conducted in the main faba bean production areas in the Nile Valley, in Minia and Kafr El Sheikh 
governorates of Egypt and the major irrigation schemes in the northern region of Sudan. 

In both Egypt and Sudan the on-farm trials in the first phase of the Project compared the recommended and 
farmers' levels of the following production factors: seed rate/plant population, level of fertilization, irrigation 
regime and weed control. In addition in Egypt the following factors were tested: Rhi:obium inoculation, 
potassium fertilization, tillage practice, fungicide application, the addition of micronutrients and the application 
of glyphosate to control the parasitic weed, Orobanche. In Sudan the on-farm trials included the comparison of 
recommended and farmers' cultivars, date and method of sowing, and insect control. In both Egypt and Sudan 
the on-farm trials were intensively studied by scientists of all disciplines to collect basic information about the 
soil condition, nodulation status, the insect pest and disease situation, weed infestation and nutritional quality of 
the produce from different treatments. The results of these studies are described later in the appropriate sections. 

In addition, an economic analysis of the agronomic data from these trials was carried out in each country to 
evaluate the agronomic alternatives available to the farmer from an economic point of view. This was based on 
the assumption that the adoption of agronomic recommendations by the farmer depends on economic 
considerations rather than those of gross physical product. An agronomic alternative that gives the highest yield 
is not necessarily the one that gives the highest net benefit. It was hoped that through an economic analysis of the 
data from the on-farm trials the agronomic alternatives that optimise yield, maximise net benefit and minimise 
risk could be identified. 

M.C. Saxend and R.A. Stewart (eds.), Faba Bean in the Nile Valley, ISBN 90 247 2846 0.
 
© 1983, ICARDA/ IFAD Nile Valley Project and Martinus Nijhoff Publishers, The Hague/ Boston/ London. Printed in The Netherlands.
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On-farm trials in Egypt 

The objective of these investigations was to assess 
the yield gap due to various constraints in the areas of 
Minia and Kafr El Sheikh in order to improve faba 
bean production in farmers' fields at the national 
level. 

Methodology 

On-farm trials to assess the yield gap were de-
signed following the methodology described by De 
Datta et al. (1978). The work was carried out at 
26 sites in Minia in the 1979/80 season and at 30 sites 
in Minia and Kafr El Sheikh in each of the 1980, 81 
and the 1981/82 seasons. These sites represented 
different holding sizes, tillage systems and rotations. 
Farmer's practice was compared with recommended 
levels of various agronomic practices. Farmers par-
ticipated in the trials by implementing their own 
practices regarding to tillage (i.e. planting in 'old' 
ridges of preceding cotton or corn or in rice basins 
after crop harvest without ploughing), seeding rates 
(plant population), nitrogen and phosphorus fertiliz-
er application, weed control and irrigation. Recom-
mended levels of these factors were implemented by 
researchers at the same sites. The test factors as well 
as all other agronomic practices at the farmers' level 
were monitored and recorded. Completely random-
ised block designs or split plot designs were used 
depending on the study. Yield sampling was made in 
farmers' fields adjacent to the trials to get additional 
estimates of farmers' yield levels. The size of the 
harvest area ranged from 12 to 30 m2 in this investi-
gation. An economic analysis is presented later in 
this section. 

Results of on-farm trials 

Plant poplation and N and Pfertilizer application 

Average yields at the recommended level of the 
test factors were compared with the average yields at 
the farmers' level. All other agronomic factors, in-
cluding irrigation, were at the farmers' level, 

In Minia, the yield gap between recommended and 
farmers'levels of plant population averaged 0.37 t/ ha 
(12%) seed yield over the three seasons, with a range 

of 0.27 t/ha to 0.43 tiha increase in seed yield with 
the recommended level. The gap in straw yield for the 
same levels averaged 0.85 t/iha straw yield with a 
range of 0.70 t/ ha to 1.03 t/ ha (Table I). In Kafr El 
Sheikh, the average yield gap was 0.07 t,' ha (3.1 '%) 
seed yield over two seasons and 0.47 t/ ha straw yield. 
The smaller yield gac; were due to the fact that 
farmers apply higher seed rates in Kafr El Sheikh. 

The recommended nitrogen and phosphorus fer
tilizer rates in Minia increased seed yields by 0.22 
t/ ha (8.2%) and straw yields by 0.37 ti ha (6.7%) in 
the 1979 80 season whereas the farmers' level in
creased seed yield by 0.12 t/ha (3.8%) in 1980/81. 
There was almost no difference between recom
mended and farmers' levels of fertilizer rates in the 
1981 /82 season. However, the recommended fertiliz
erratesofbothnitrogenand phosphorusgavehigher 
yields than the farmers' levels on the average of the 
three seasons (Table I). 

In Kafr El Sheikh, an average yield gap over two 
seasons of 0.29 t, ha (10.2%) seed in favour of the 
recommended level of fertilizers and 0.43 t/ ha (8.7%) 
straw was recorded. Farmers in this province applied 
higher rates of nitrogen and lower rates of phospho
rus, on average, than recommended levels. Applying 
the recommended plant population and fertilizer 
rates added, on average, 0.35 t ha (1 1.5%) seed and 
1.01 t/ ha (24.9) straw in Minia. The corresponding 
increases in Kafr El Sheikh were 0.37 t/ ha (12.4%) 
seed and 0.89 t ha (18. 1(1') straw (Table I). 

Comparing the recommended fertilizer levels with 
non-application of fertilizers (Table 2), it was ob
served that in Minia the yield increases were 
0.12 t/ ha (3.7%) seed and 0.45 t/ ha (7.8%) straw in 
1980/81, and 0.38 t/ha (10.6%) seed and 0.76 t/ha 
(15.1%) straw in the 1981/82 season. In Kafr EL 
Sheikh, the respective increases were 0.40t/ha 
(19.8%) seed and 0.83 t/ ha (14.3%) straw in 1980/81 
and 0.02 t! ha seed and 0.28 t/ ha (6.4%) straw in 
1981/82. These yield gaps were obtained at the rec
ommended level of plant population and the 
farmers' level for all other agronomic factors includ
ing irrigation. 

Gross bene it of diifferent Ireatmencs. The gross 
benefit to the farmer is estimated by the total mone
tary value of all products of the crop at the farm 
price. This equals the yield per hectare times the farm 
price for seed and straw. An average farm price per 
ton ofseed and per ton ofstraw were applied to yields 
from the different treatments in each district and in 
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Table 1. Average yield and partial budget of different treatments in Kafr El Sheikh and Minia governorates 
(1980-81 season). 

Governorate 	 Pf Ff Pr Ff Pf Fr Pr Fr 

Kafr El Sheikli yield grain (tfha) 3.83 3.73 4.08 4.09 
straw (t/ha) 5.83 6.07 6.01 6.49 

farm prices grain (L.E./t) 233.3 233.3 233.3 233.3 
straw (L.E./t) 14.0 14.0 14.0 14.0 

gross benefit 	 grain (L.E./ha) 893.5 870.2 951.9 954.2 
straw (L.E./ha) 81.6 85.0 84.1 90.9 
Total (L.E./ha) 985.1 955.2 1036.0 1045.1 

variable cost (L.E./ha) 102.9 99.3 108.5 104.9 
net benefit (L.E./ha) 882.2 855.9 927.5 940.2 

Minia 2 yield grain (t/ha) 2.96 3.39 2.83 3.29 
straw (t/ha) 4.99 5.97 5.15 6.21 

farm prices grain (L.E./t) 248.5 248.5 248.5 248.5 
straw (L.E./t) 34.0 34.0 34.0 34.0 

gross benefit 	 grain (L.E./ha) 735.6 842.4 703.3 817.6 
straw (L.E./ha) 169.7 203.0 175.1 211.1 
Total (L.E./ha) 905.3 1045.4 878.4 1028.7 

variable cost (L.E./ha) 78.7 100.4 78.2 99.9 
net benefit 	 (L.E./ha) 826.6 945.0 800.2 928.8 

1Averages of 14 sites 
2Averages of 16 sites 

Table 2. Average yield and partial budget of different treatments, Kafr El Sheikh and Minia governorates 
(1981-82 season). 

Pf Ff Pr Ff Pf Fr Pr Fr Pf Fo Pr Fo 

Kafr El Sheikh yield grain (t/ha) 2.64 2.64 2.81 3.07 2.39 2.62 
governorate 1 straw (t/ha) 4.48 4.63 4.63 5.47 3.83 4.35 

farm prices grain (L.E./t) 230.2 230.2 230.2 230.2 230.2 230.2 
straw (L.E./t) 11.9 11.9 11.9 11.9 11.9 11.9 

gross benefit 	 grain (L.E./ha) 607.7 607.7 646.9 706.7 550.2 603.1 
straw (L.E./ha) 53.3 55.1 55.1 65.1 45.6 51.8 
Total (L.E./ha) 661.0 662.8 702.0 771.8 595.8 654.9 

variable cost (L.E./ha) 74.2 85.4 82.0 93.2 55.9 67.1 
net benefit (L.E./ha) 586.8 577.4 620.0 678.6 539.9 587.8 

Minia yield grain (t/ha) 3.46 3.97 3.60 3.80 3.26 3.59 
governorate 1 straw (t/ha) 5.07 5.81 4.94 5.80 4.54 5.05 

farm prices grain (L.E./ha) 236.6 236.6 236.6 236.6 236.6 236.6 
straw (L.E./ha) 35.8 35.8 35.8 35.8 35.8 35.8 

gross benefit grain (L.E./ha) 818.6 939.3 851.8 899.1 771.3 849.4 
straw (L.E./ha) 181.5 208.0 176.9 207.6 162.5 180.8 
Total (L.E./ha) 1000.1 1147.3 1028.7 1106.7 933.8 1030.2 

variable cost (L.E./ha) 89.0 120.2 97.9 129.1 71.8 103.0 
net benefit (L.E./ha) 911.1 1027.1 930.8 977.6 862.0 928.0 

'Averages of 15 sites in each governorate. 
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each governorate. The gross benefit from seed made 
up about 91% of the total gross benefit in Kafr El 
Sheikh and 80% in Minia. Straw accounted for the 
remainder. Thus in each governorate the perfor-
mance of the different treatments based on the aver-
age total gross benefit per hectare was the same as 
their performance in terms of average seed yield per 
hectare. 

In Kafr El Sheikh the gross benefit per hectare was 
at its highest level from the recommended levels of 
plant population and fertilizer rate in the two sea-
sons, this being L.E. 1045 and L.E. 772 in the 
1980/81 and 1981/ 82 seasons respectively. This ex-
ceeded the gross benefits from the farmems' levels of 
plant population and fertilizer by 6% and 17% in the 
two seasons respectively. In Minia the gross benefit 
per hectare was highest from the treatment contain-
ing the recommended plant population and the 
farmers' fertilizer rate, this being L.E. 1045 and 
L.E. 1047 in the 1980/81 and 1981/82 seasons re-
spectively. This exceeded the gross benefit from the 

farmers' leve!s of' plant population and fertilizer by 
15% and 4.7% in the two seasons respectively. 

V/ariable cosi per hectare. The agronomic and 
economic data were used to estimate the cost of the 
two factors tested. These a:e referred to as variable 
costs and are the only cost items used in the partial 
budget analysis as they are the items that change 
from one agronomic alternative to another. Variable 
costs were estimated for the different treatments in 
each district. The physical values for plant popiila
tion and fertilizer rate were obtained from the agro
nomic data of the on-farm trials. Plant population 
per hectare was translated into seeding rate. The 
average price paid by farmers in the district for seed 
and fertilizer, the number of man days needed for 
sowing and fertilizer application and the labour wage 
(obtained through an economic survey of the trial 
farmers during the season) were applied to the physi
cal agronomic data from each site to estimate the 
variable costs for each site for the different agronom
ic treatments. 

Tabl,3. Partial budget for various input combinations by district of Kafr El Sheikh and Minia governorates (1980;81 
season). 

District 

Kafr El Sheikh 	 grain yield (t/ha) 
straw yicld (t/ ha) 
gross benefit (L.E.i ha) 
variable cost (L.E., ha) 
net benefit (L.E.ia) 

Motobus 	 grain yield (ti ha) 
straw yield (t/ha) 
gross benefit (L.E. ia) 
variable cost (LE.' ha) 
net benefit (L.E.' ha) 

Samaloot 	 grain yield (t, ha) 
straw yield (t," ha) 
gross benefit (L.E., ha) 
variable cost (..E. ha) 
net benefit (L.E. ha) 

Abu Korkas 	 grain yield (t; ha) 
straw yield (t/ha) 
gross benefit (L.E., ha) 
variable cost (L.E.,, ha) 
net benefit (L.E., ha) 

itF I-  S.tD. 'rFr S.D. PfFr S.D. PrFr S.D. 

3.16 3.27 3.40 3.59 
4.77 5.56 4.90 5.99 

815.1 344.4 852.7 357.2 873.4 326.9 934.7 311.4 
96.4 32.8 101.5 34.9 97.3 12.7 102.5 11.8 

718.7 323.7 751.2 340.7 776.1 339.0 832.2 314.4 

4.98 4.56 5.08 4.98 
7.74 6.98 8.00 7.39 

1261.5 137.1 1155.0 155.6 1289.6 35.6 1256.2 88.8 
125.8 34.7 95.5 31.9 139.6 45.9 109.3 36.3 

1135.7 133.5 1059.5 163.4 1150.0 47.6 1146.9 44.0 

3.29 3.90 3.05 3.56 
4.91 6.01 5.15 5.83 

960.9 474.4 1145.1 446.0 910.1 340.0 1056.0 340.0 
79.7 25.4 101.4 25.4 79.7 27.6 98.8 10.2 

881.2 475.7 1043.7 447.5 830.4 385.6 957.2 338.3 

2.64 2.64 2.61 2.99 
5.06 5.94 5.15 6.60 

849.1 295.4 940.8 198.0 846.2 250.8 993.5 192.9 
77.6 21.3 99.1 10.2 79.4 27.6 100.9 12.4 

771.5 297.0 841.7 194.5 766.8 256.2 892.6 192.9 



Table4. Partial budget for various input combinations by district of Kafr El Sheikh and Minia governorates (1981/82 season). 

District PfFf S.D. PrFf S.D. PfFr S.D. PrFr S.D. PfFo S.D. PrFo S.D. 

Kafr El Sheikh grain yield (t/ ha) 
straw yield (t/ ha) 
gross benefit (L.E./ha) 
variable cost (L. E.1 ha) 
net benefit (L. E./ha) 

2.414 
4.706 

617.9 
77.4 

540.5 

262.0 
26.4 

249.5 

2.402 
4.786 

617.1 
91.0 

526.1 

210.2 
20.1 

205.6 

2.621 
4.797 

668.3 
85.2 

583.1 

264.1 
23.6 

257.1 

2.955 
5.907 

759.4 
98.8 

660.6 

230.4 
16.3 

231.9 

2.207 
3.884 

560.8 
59.1 

501.7 

288.4 
23.5 

280.7 

2.418 
4.489 

617.3 
72.7 

544.6 

254.4 
16.3 

251.2 

Motobus grain yield (t/ha) 
straw yield (t/ha) 
gross benefit (L. E./ha) 
variable cost (L.E./ha) 
net benefit (L.E./ha) 

3.273 
4.085 

777.0 
65.3 

711.7 

314.8 
12.4 

305.3 

3.243 
4.189 

771.2 
69.0 

702.2 

332.8 
3.7 

332.1 

3.339 
4.166 

792.3 
73.1 

719.2 

240.4 
10.6 

233.7 

3.429 
4.257 

813.6 
76.8 

736.8 

295.5 
3.3 

246.2 

2.879 
3.688 

684.4 
42.4 

642.0 

305.0 
70.6 

297.6 

3.148 
3.983 

747.8 
50.7 

697.1 

321.5 
3.3 

322.5 

Samaloot grain yield (t/ ha) 
straw yield (t/ha) 
gross benefit (L.E./ha) 
variable cost (L.E./ha) 
net benefit (L.E./ha) 

3.952 
5.678 

1091.5 
89.4 

1002.1 

339.3 
26.2 

337.7 

4.524 
6.501 

1249.6 
118.4 

1131.2 

301.7 
33.9 

316.2 

4.400 
5.641 

1196.2 
90.9 

1105.3 

471.0 
24.3 

463.9 

4.318 
6.620 

1204.4 
120.0 

1084.4 

337.9 
33.0 

333.3 

3.665 
5.099 

1007.7 
64.8 

942.9 

325.2 
24.3 

317.0 

4.141 
5.795 

1139.4 
93.9 

1045.5 

335.5 
33.0 

350.4 

Abu Korkas grain yield (t/ha) 
straw yield (t/ ha) 
gross benefit (L.E./ha) 
variable cost (L.E./ha) 
net benefit (L.E./ha) 

3.129 
4.672 

933.2 
88.0 

845.2 

227.1 
16.0 

225.0 

3.595 
5.355 

1071.6 
120.1 
951.5 

24.4 
14.2 

266.5 

3.061 
4.477 

909.0 
101.8 
807.2 

205.8 
17.2 

207.0 

3.447 
5.255 

1032.4 
133.9 
898.5 

237.1 
16.9 

246.0 

2.983 
4.167 

878.0 
75.7 

802.3 

301.6 
17.2 

301.9 

3.227 
4.559 

951.7 
107.7 
844.0 

207.9 
16.9 

216.1 
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The average variable costs for the different treat-
ments on governorate and district level are shown in 
Table-i3,4and5. In Kafr El Sheikh the variable costs 
per hectare for the four treatments PITI., P1 F1, PIFr 
and P'rF r (where 13= plant population, F= fertilizer 
rate, f= farmers' level, r = recommended level) 
ranged from L.E. 99.3 to LE. 108.5 in 1980 81 and 
from L.E. 74.2 to L.E. 93.2 in 1981: 82. In Minia the 
average variable costs per hectare for the four treat-
ments ranged from [..E. 78.7 to L..E. 100.4 in 
1980, 81 and from L.E. 89.0 to L.E. 129.1 in 1981, 82. 
Treatments giving the highest yields and gross bene-
fits per hectare also gave the highest, or close to the 
highest, variable costs per hectare. It is notable, how-
ever, that the variable costs accounted for only about 
101'' of the total gross benefits. Also the differences 
between treatments in terms ol" gross benefit per 

hectare (L.E. 60 and L.E. I II in Kafr El Sheikh and 
L.E. 107 and L.E. 147 in Minia in 1980/81 and 
1981/82 respectively) were much higher than the 
differences between them in terms of variable costs 
per hectare(iL.E. 2.0 and L.E. 19.0 in Kafr El Sheikh 
and L.E. 21.7 and LE. 40.1 in Minia in 1980, 81 and 
1981 82 respectively). 

Netientfii. By deducting variable costs from tile 
total gross benefit per hectare as defined above, we 
obtained the comparable net benefit per hectare for 
tile different agronomic treatments for each site and 
the comparable averages of net benefit for the differ
ent treatments by district and by governorate. For 
the reasons mentioned above the treatments giving 
the highest average seed yields also gave the highest 
gross benefits and the highest net benefits. The net 
benefits per hectare in Kafr El Sheikh from PrFr were 

Table S. Average amount and cost of plant population and chemical fertilizers per hectare at farmer's and 
recommended levels in Kafr El Sheikh and Minia governorates (1981 - 1982 season). 

Cost item (per ha) 

plant population /m 2 

seed amount (kg/ha) 
price of seed (L.E./kg) 
seed cost (L.E.) 

sowing labourers (No.) 
labour wage (L.E.) 
sowing cost (L.E.) 

total seed and sowing cost (L.E.) 
Namount (kg/ha) 

price of N (L.E./kg) 
N cost (L.E.) 

N application labourers (No.) 
labour wage (L.E.) 
application cost (L.E.) 

Total N and application cost 
P205 	amount (kg/ha) 

price of P2 0 5 (L.E./kg) 
P2 05 cost (L.E.) 

P2 0 5 application labourers (No.) 
labourers wage (L.E.) 
application cost (L.E.) 

Total P2 05 and application cost 

Total variable co"t 

Kafr El Sheikh 	 Minia 

F1 R F 	 R 

23.5 27.9 21.9 31.1 
164.7 195.5 153.7 218.1 

0.251 0.2513 0.2782 0.2781 
41.4 49.2 42.8 60.7 
12.2 15.2 23.6 34.3 

1.22 1.2 1.3 1.3 
14.5 17.9 29.0 42.3 
55.9 67.1 71.8 103.0 
41.8 	 35.7 16.6 35.7 

0.2423 0.2423 0.2423 0.2423 
10.1 	 8.6 4.0 8.6 
0.8 	 1.0 0.2 1.0 
1.0 	 2.0 1.0 2.0 
0.8 	 2.0 0.2 2.0 

10.9 10.6 4.2 10.6 
35.1 	 71.4 65.0 71.4 

0.1886 0.1886 0.1886 0.1886 
6.6 13.5 12.3 13.5 
0.8 	 1.0 0.7 1.0 
1.0 	 2.0 1.0 2.0 
0.8 	 2.0 0.7 2.0 
7.4 15.5 13.0 15.5 

74.2 76.8 89.0 129.1 

1F = Farmer's level; R = Recommended level. 
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L.E. 940.2 and I..E. 678.6 in 1980/81 and 1981/82 
respectivelyascompared to L.E. 882.2and L.E. 586.8 
respectively from PfFl. The corresponding increases 
in variable costs per hectare were 1.9,i and 25.6% for 
tile two years respectively for PrIFr over PfFi. These 
figures give rates of return on extra cost of 2900%. 
and 483' in 1980, 81 and 1981, 82 respectively. 

In Minia the net benefits per hectare from PrF 
were L.E. 945 and L.E. 1027.1 in 198081 and 
1981,' 82 respectively as compared to L.E. 826.6 and 
L.E. 911.1 respectively from 1!1 . The increases in 
l3r F.o'er1 P.f were L.E. 118.4 (or 14,'%)and I.E. 116 
(or 13%) in the two years respectively. The corre-
sponding increases in variable costs were L.E. 21.7 
and L.E. 31.2. These figures give rates of return on 
extra cost of 546Ci and 372114 for the two years re-
spectively. 

Rhizohiun inoculation 

This factor \\,as tested at 16 sites in Minia and 
14 sites in Kafr El Sheikh in the 1980 81 season with 
tile recommended levels of all other agronomic fac-
tors. On average, there was very little effect of seed 
inoculation with Rhizobiuln in M inia and almost 
none in Kafr El Sheikh. 

irrigation regimes 

This factor was tested in M inia in the 1979 80 and 
1981/ 82 seasons. Some farmers (46i and 33('j of the 
sample in 1979/80 and 1981,82, respectively) de
layed watering Until 50 to 55 days after the first irriga-
tion given at planting. They were unable to give more 

than one watering before canal closure on .January I 
although more numbers of irrigation are recom
mended (Table 6). In the 1979, 80 season, a yield gap 
of 0.40 t,' ha ( 12.9%i) was obtained in favour of the 
recommended irrigation frequency for the recoin
mended levels of plant population and fertilizer (Ta
ble 7). The recommended level of irrigation coupled 
with recommended levels of population and fertilizer 
gave a still higher yield gap of 0.9 t; ha (39%) when 
compared with the treatment in which all these fac
tors were at farmers' level. In 1981/82 the corre
sponding yield gaps were 1.01 t/ha (33.3%) and 
1.41 t/ ha (53.4%) (Table 7). Tile differences between 
yield levels at fixe.] levels of plant population and 
fertilizers in both seasons are due mainly to the level 
olother agronomic factors in the trials. 'hcse were at 
the recommended level in the first season but were at 
levels corresponding to the levels of irrigation in both 
treatments in the second season. 

At the fixed farmers' level of plant population and 
fertilizer, a higher watering frequency increased seed 
yield by 0.17 t ha (6.4% ) over thelirmers' level of 
irrigation. At the higher watering frequency, both 
plant population and fertilizer at tile recommended 
levels increased seed yield by 1.24 t/ ha (44.1%) on the 
average of five sites in 1981 82. However, at the 
farmers' watering regime, the same level of both 
factors increased seed yield by only 0.39t/ ha 
(14.77%j). 

Potassiun application 

In M inia in 1981, 82, under a no tillage system 
following corn, potassium application increased seed 

Table 6. Watering frequency and days to first watering at farmeis' and recommended levels of irrigation (1979-80 
and 1981-82 seasons). 

Level of Watering frequencyI Days to first watering 

irrigation 1979-802 1981-82' 1979-80 1981-82 

mean S.E.. mean S.E. 

f arners' 1 1 55.11 3.42 49.50 0.65 
reconnm nded 2 2 31.22 1.32 34.25 1.55 

1 Number of irrigations given before the canal closure on January 1st.
 
2 Over 9 sites.
 
3 Over 5 sites.
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Table 7. Gaps of seed and straw yields (t ha) due to applying recommended and farmers' levels of irrigation under both 
levels of plant population and fertilizers (1979 80 and 1981 !82). 

Season Treatments Increase in yield 

Seed Straw 

mean 
(t/ha) 

S.E. % mean 
(t/ha) 

S.E. % 

1979,'80 PrFrlr  1r FrlI' 

PrFrlr - Pf Ffl 

0.401 

0.90 

0.12 

0.38 

12.90 

39.13 

0.63 
4.01 

0.28 
2.39 

7.74 

61.88 

1981 82 

PiFilr 

lPrFrlf 
1r Frlr 
lrFrir 
" FrIr 

P1F1lf' 

13 1F111 
PIF 1l1 
PI FIIlr 
Pr Fr I1 

0.17 
0.39 
1.41 
1.241 
1.01 

0.77 
0.26 
0.78 
0.32 
0.74 

6.44 
14.77 
53.41 
44.13 
33.33 

0.43 
0.44 
2.18 
1.75 
1.74 

1.06 
0.32 
0.88 
0.81 
0.94 

10.91 
11.17 
55.33 
40.05 
39.82 

P= plant population; F= fertilizer; I = irrigation; r = recommended level; f = farmers' level.
 
I The gap was tested at recommended level for all other agronomic factors.
 
2The gap was tested at levels of all other agronomic factors corresponding to levels of irrigation.
 
.1The gaps were tested at levels of all other agronomic factors corresponding to levels of irrigation.
 
4Significant at the 0.05 level.
 

yield by 510 kg/ ha (11.7c%,) over four sites and de- higher in the 1980/81 season (Table 8). The straw
 
creased yield by 540 kg, h; (10.4%7) following cotton yield increased as a result of spraying by about
 
over five sites. In tilled soils following either crop 0.4 t/ ha (7.8%; .) in both seasons.
 
potassium had no effect. In Kafr El Sheikh, follow
ing rice, potassium application decreased seed yield Mi "omtrientsalllication
 
by 19.4% in non-tilled soil and 8.0% in tilled. The soil
 
analysis revealed that the exchangeable potassium "Ezablex", containing iron + zinc + manganese,
 

-content of the test sites was adequate. was sprayed twice at the rate of 0.1 g in 100 cm 
water/m 2 once one month after planting and once 

Tillage sYim.em before flowering at all 30 sites in Minia and Kafr El 
Sheikh in the 198 1/82 season. The overall effect on 

The effect of varied tillage (normal tillage vs no seed and straw yields was negligible. 
tillage) before the sowing of faba bean following 
different summer crops was evaluated. The overall Varieties 
effect of land preparation (ploughing and ridging) on 
seed and straw yield was negligible following cotton In Minia in the 1981/82 season line 109/70/74 
or corn in Minia. However, following rice in Kafr El gave increases of 610 kg/ha (15%) in seed yield and 
Sheikh, soil tilling added 0.2 t/ha (8.5%) seed yield 1490 kg/ha (20. 1%) in straw yield over Giza 2 (Ta
and 0.3 t/ha (5.1%) straw yield averaged over five ble9). In Kafr El Sheikh. line 13011881/76 gave 
sites. increases of 240 kg/ ha (9.5%) in seed yield and 

1010 kg/ha (16.5%) in straw yield over Giza 3. 
Dithane M45 application 

Zinc sulphate application 
Fungicide application (250 g/ 100 1water) on four 

occasions starting around mid-January at about In Kafr El Sheikh in 1980/8,, faba beans follow
two-week intervals in farmers' fields in Kafr El ing rice and sown in untilled soil responded to zinc 
Sheikh resulted in seed yields 0.33t/ha (11.1%) sulphate application at the rate of 23.8 kg/ ha before 
higher in the 1981/82 season and 0.14t/ha (3.5%) planting. The average response was0.23 t/ha (6.8%) 
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Table & Effect of spray with Dithane M45 on seed and straw yields in Kafr El-Sheikh (1980-81 and 1981-82). 

Increase in yield 

Seed Straw 

mean S.E. % mean S.E. % 
(t/ha) (t/ha) 

1980-81 (14 sites)
 
spray -non spray 0.14 0.13 3.51 0.452 0.15 7.08
 

1981-82 (15 sites)
 
spray-nOn spray 0.332 0.13 11.07 0.41 0.21 7.85
 

1 Spray with Dithane M45 at 0.25% + Triton B 1956 at 0.05 % in 1900 1water/ha four times at 2 week
 

intervals starting around mid-January.

2 Significant at the 0.05 level.
 

in seed yield and 0.5 t/ha (10.1%) in straw yield over tions. In Minia, where weed intensity was higher, 
four sites. three hand weedings proved more effective than 'Ig

ran' + one hand weeding treatment. 
Weed control 

Contribution of agronomic variables to seed and 
'lgran'(terbutryn) application(@ I kga.i./ha)fol- straw yields 

lowed by one hand weeding was more effective in 
Kafr El Sheikh in 1981/82 than in Minia when com- Step-wise multiple linear regression analysis 
pared with hand weeding. This might have been due showed the accepted variables which contributed to 
to sowing faba bean following rice at II sites out of seed and/or straw yield in both governorates in the 
15 in Kafr El Sheikh resulting in lower weed popula- 1980/81 and 1981/82 seasons. The most prominent 

Table 9. Effect of varieties on seed and straw yields of faba bean (1981-82 season). 

Increase in yield 

governorate varieties Seed Straw 

mean S.E. % mean S.E. % 
(t/ha) (t/ha) 

Minia 
(3 sites) Tested' -Giza 2 0.61 0.35 14.99 1.49' 0.14 20.11 

Kafr El-Sheikh 
(3 sites) Tested 2 -Giza 3 0.24 0.23 9.49 1.013 0.12 16.53 

1 Line 109/70/74. 
2 Line 130/1881/76. 
3 Significant at the 0.05 level. 
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Tahbe 0. Effect of varieties under different chemical treatments, sowing dates and tillage systenis on faha bean yield and 
Orohanc/u infestation in Minial ( 1981/ 82 season). 

Treatment Seed yield Straw yield No. of Orobanche It. of Orobanche 
(t/ha) (t/ha) spikes (10 g) spikes (10 g) 

Giza 22 F.402 Cila 2 F.402 (i,'a 2 F.402 i,a 2 F.402 

S0 3.65 4.32 5.86 7.27 4.75 4.53 2.17 1.98 
Sprays. 2sprays 4.53 4.70 6.81 7.65 3.64 3.59 1.27 1.23 

3sprays 4.03 4.67 6.16 7.52 2.79 2.85 0.76 0.86 
Mean 4.07 4.56 0.2'; 7.48 3.73 3.66 1.40 1.36 

Oct. 15 sowing 
date 3.58 4.17 6.87 8.78 4.05 4.02 1.59 1.57 

Nov. 15 sowing 
date 

Mean 
No tillage 

4.56 
4.07 
4.15 

4.96 
4.57 
4.58 

5.69 
6.28 
6.17 

6.17 
7.48 
7.44 

3.40 
3.73 
3.40 

3.3(0 
3.66 
3.34 

1.21 
1.40 
1.23 

1.15 
1.36 
1.19 

Tillage 3.99 4.54 6.39 7.52 4.05 3.97 1.57 1.53 
Mean 4.07 4.56 6.28 7.48 3.73 3.66 1.40 1.36 
I results taken over three sites with average infestation rates of"97.6. 139.5 and 65.5 kg ha ofair-dry Orolanchespikes at bean 

harvest. 
2Giza 2 susceptible and F.4(02 resistant to Orohanche. 
-1Glyphosate applied at rate of 64 ga.i.i ha; first spray applied at start of flowering, second and third sprays at three-week 

intervals. 

variables were crop preceding fab.a beans, tillage 
s) stem, planting date, plant population, 1)fertiliza-
tio i, number of waterings, days to first watering, the 
content of organic matter, N, NO,,available 1), man-
ganese, iron and zinc in soil and variety. 

lrooinrape(Orobanche) control 

On the average of three sites infested with the 
parasite in Minia, F. 402 gave yield increases of 
(.67 t/ ha ( 18.4('j) seed and 1.41 t ha (24.1 *'i) straw 
over Giza 2 with no spray. Giza 2 with a two spray 
treatment gave a yield increase of (.88 ti ha (24 1%) 
seed and 0.95 t ha (16.2(") straw over the non-
sprayed control. F.402 with no spray gave only 
0.21 t/ha (4.6%) seed less than Giza 2 with two spray 
treatments and gave (.46 t/ ha (6.8(/') straw more 
than Giza 2 (Table 10). This demonstrates the toler-
ance of F. 402 to Orobanche infestation, 

Mid-November sowing reduced the parasite infcs-
tation and increased seed yield for both varieties 
compared with mid-October. However, F. 402 gave 
an increase of 0.40 t/ha (8.8%/*) seed and 0.48 t/ha 
(8,4%) straw over Giza 2 at the mid-Novernber sow-
ing. Sowing in a non-tilled soil decreased the parasite 

infestation rate. F. 402 gave an increase of0.43 kg/ ha 
(10.4%,.)seed and 1.27 t ha (20.6%) straw over Giza 2 
in untilled treatments. 

Over the three sites, F.402 sown without tillage in 
mid-Novemberand sprayed twice increased seed yield 
by 2.37 t/ha t88. 1%) and straw yield by 0.22 t/ ha 
(3.74%) over Giza 2 sown in a tilled soil in mid-Octo
ber without glyphosate spray. 

Conclusions and recomendations 

The on-fairm trials have proved to be an effective 
tool in determining yield gap and identification ofthe 
major production constraints. Recommended plant 
populationand ratesofnitrogenand phosphatefertil
izers have shown definite improvement in yield in 
Minia and Kafr El Sheikh over the farmers' levels, 
which of course have been highly variable not only 
between the two governorates but also within each 
governorate. In Minia, the improved moisturesupply 
through an additional irrigation before the canal 
closure on January I has proved to beofgreatadvan
tage. 

Notwithstanding the above, the economic analysis 
has shown that there is need for further and clearer 
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elucidation of the relationship between the faba bean The average yield in Sudan from 1965 to 1980 ranged 
yields and the tested agronomic variables through from 1.24 to 2.01 t. ha with an overall mean of 
more on-farm trials. The analysis has shown that the 1.616 t; ha (Table I). On the other hand, the mean 
optimum level for these variables for one area differs yields in experiments from 1970 71 to 1979 80 have 
from those for another. In addition, the large varia- ranged from 2.23 to 3.35 t ha. Thus there is a large 
tions in yield at the recommended levels of test 'aria- gap between the farmers' yield and the yield obtained 
bles suggest that other factors of production would at research stations. On-farm testing was therefore 
also have to be given consideration in the future adopted as a tool to identify yield constraints at the 
on-fairm work to give satisfactory recommendations farmers' level and to determine the potential for yield 
to the farmers, improvement under farm conditions. The other ma

jor objectives of the on-farm trials were: 
I. to validate the findings of research stations under 

Reference farmers' conditions
2. to provide feed-back information to research 

De I)atta. S. K.. K. A. Gonte,. R. W. FIerdi and R. Barker( 197 ). workers, and 
A handbook on the methodology foran integrated experiment 3. to serve as In extension tool in an effort to convey 
survey on rice yield constraints. InternationaIRice Research technology and methods of yield improve-Institute. I.os Bano , IPhilippines. neKV tcnlg n tod fyedipoe

ment to farmers and thus help in bridging the gap 
between research station yields and farmers' 
yields.

On-farm trials in Sudan 

Criteria fi" tih' selection ov locations /or oin-/atr
A wealth of information about the cultivation and trials. 

yield improvement of faba bean has been gathered 
over more than twenty years of research, mainly at The areas (irrigation schemes) for on-farti, ,rials 
Hudeiba Research Station. However, the real impact were selected according to the following criteria: 
of this work has not been noticeably felt by farmers. I. The presence of large areas under faba beans. In 

the Nile province the Zeidab scheme has the big
gest area under the crop, followed by the Aliab 

Table 1. Total area and average seed yield of faba scheme. In the Northern province the Selaim ba
beans in Sudan from 1965 to 1980. sin has by far the largest area of the crop. These 

three schemes were thus chosen for on-farm trials.2. The presence of a large yield gap between theCropping season Area Yield(inppin1000na) Yd research station yield and the farmers' yield. As an
example the average yield for the Zeidab scheme 

1965/66 7.1 1.399 for the 1979, 80 season wvats 1.29 t ha. 
1966/67 7.6 1.587 The selection of the locations of on-farm trials 
1967/68 9.7 1.345 within the main areas (or schemes) was based on the 
1968/69 9.7 1.242 following considerations: 
1969/70 9.7 1.552 I. The number of locations in each section of the 
1970/71 11.3 1.587 scheme to be proportional to the area of the sec
1971/72 18.9 2.009 tions in the scheme. 
1972/73 12.2 1.395 2. Fair representation of all productivity levels (i.e. 
1973/74 14.7 1.399 high, medium and low productivity) and soil 
1974/75 16.0 1.816 high.m1975/76 18.1I 1.825 types.
1976/77 16.0 1.752 3. Convenience of access and irrigation and assu
1977/78 17.7 1.925 rance of protection against damage from animals. 
1978/79 13.9 1.587 4. Farmers' willingness to co-operate. 
1979/80 21.4 1.773 
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3. Sudanese national program and ICARDA scientists talking to a farmer at one of the on-farm trial sites in the Aliab 
scheme. 

Results 

1979/80 season 

In the first season production factors were studied 
at two levels (i.e. farmers' practice and recommended 
practice) on five sites viz. Burgeig and Selaim in the 
Northern province, Aliab and Zeidab in the Nile 
province and Shambat in Khartoum province. Each 
factor was examined separately and in combination 
with each of the other factors permitting the assess
ment of the main effects of each factor and the first 
order interaction. Two checks, one with all factors at 
the farmers' levels of management and the other with 
all at the recommended levels, were also included, 
Thus in all there were 23 treatments, replicated twice 
at each site. The factors studied and their levels were 
as follows: 

Recommended Farmers'practice 

practice 
Planting date: 3rd week 2nd week 

of October of November 

Irrigation: 10 day intervals 20 day intervals 
Weed control: Weed-free until One weeding 

flowering by four weeks 
repeated weedings from planting. 

Seed rate: 16.7 seeds,,m2 33.3 seeds/m2 
Sowing method: Planting in rows Dropping the 

on the ridge seeds in the 
furrow of the 
local plough. 

Cultivar: Hudeiba 72 ocal seed. 

Grain yield response to the various treatments at 
four different sites is presented in Table 2. The 
Shambat site isexcluded because ofcrop failure. The 
response to planting date was significantly positive at 
Selaim and negative at Burgeig, while at Zeidab the 
early-sown crop was a complete failure. The Zeidab 
site (not representative of the scheme) had a very 
heavy clay soil with a high salinity level. Germination 
percentage for the recommended sowing was very 
low and a further loss in plant stand resulted from 
wilt/root-rot disease. The negative response at Bur
geig was mainly due to bird damage. The seed yield 
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Table 2. The effect of various agronomic factors on the seed yield (kg/ha) of faba bean at different sites in Sudan 
(1979-80). 

Effect on seed yield (kg/ha) 

Treatment combinationI Sel aim Burgeig Aiiab Zeidab 

(traditional) d h wr i v 740 598 871 333 
Dhwriv 1980 * 462 (-)** 894 
Hdwriv 2682 * 1715 ** 1492 ** 906 ** 
Wh d ri v 1064 285 1120 584 ** 
Rw d h i v 1009 1031 1034 (-)* 270 
Irdhwrv 836 (-)** 820 1013 680 ** 
Vi d h w r 746 (-)** 445 (-)* 1031 752 ** 
D lwriv 1998 (-)** 940 1705 -
DWhri v 1839 219 1480 
DRhwiv 944 (-)* 729 648 
D I h wrv 1645 209 990 
D V h w ri v 1942 135 815 -
H W d ri v 3476 1588 1661 1030 
H R d w i v 2899 1869 1543 669 
H I d w r v 1201 (-)** 1892 1804 1369 
HVdwri 3498 1556 1906 1775 
W Rdhiv 1648 1114 1034 321 
W I d h rv 1083 267 994 658 
W V dh ri 586 321 1281 823 
R I d h wv 1232 530 779 537 
R V d h w i 875 429 1277 739 
I V d h w r 359 249 987 992 
D H WR I V (improved) 1034 250 2236 ** 1448 ** 

S.E. ± 207 249 197 110 
Mean 1536 768 1234 817 

•*= Main effect or interaction significant at 5% level. 
• * = Main effect or interaction significant at 1%level. 

(-) Indicates a negative response to improved level of management. 

D, H, W, R, I and V refer to recommended levels of planting date, irrigation, weed control, seed rate, method of 
planting and cultivar respectively; d, h, w, r, i and v refer to farmers level of these respective factors. 

difference between the two sowing dates at Aliab was For the two factor combinations, there were nega
not significant. The response to frequent irrigation tive interactions between planting date and irriga
was positive at all sites. On the other hand the high tion, planting date and seed rate, and irrigation and 
level of weeding gave a significant positive effect only method of planting at Selaim, while at the other sites 
at Zeidab. The effect of seed rate was significant at the effects were not significant. A comparison be-
Aliab only and there the recommended rate resulted tween the treatment with all the factors at the 
in a lower seed yield. The response to the method of farmers' level and the treatment with the six factors 
sowing was positiveat Zeidab(P <0.01), negativeat at the recommended level showed that the 
Selaim (P < 0.01) and negligible at both Aliab and differences were significant only at Aliab and Zeidab. 
Burgeig sites. The recommended variety gave a sig- The results of these experiments were not very 
nificantly higher yield than the local at Zeidab and a conclusive and the only consistent positive effect was 
lower yield at Selaim and Burgeig. that of the improved irrigation. Moreover, the invol
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Table 3. Details of test factors for different treatment combinations evaluated in the 1980-81 on-farm trials. 

Level of test factors1 

Treatment No. date of planting variety irrigation 

I R R R 
2 F F F 
3 R R R 
4 R R R 
5 R R F 
6 R F R 
7 F R R 
8 R R R 

1 R = recommended level; F = farmer's practice. 

vement of the farmers in these trials was only to a 
limited extent. But the experience gained was invalu-
able as it increased the research scientists' knowledge 
of the farmer and his yield constraints and formed 
the basis for improvement of the recommended 
technology. 

1980/81 season 

Based on the experience gained from the first sea
son, on information from an earlier socio-economic 
survey and on agricultural statistical data, simple 
on-farm trials were conducted in three major faba 
bean producing areas in the Northern Region of 
Sudan viz. Zeidab, Aliab and Selaim. Six production 
factors were examined in a mini-factorial design. 
This design made it possible to identify the separate 
as well as thejoint contributions of all these factors to 
seed yield. 

The recommended 	 levels of the factors studied 
were as follows: 
Date of planting: November I 
Variety: Hudeiba 72 
Irrigation: Watering at 7 to 10day inter-

vals 
Weed control: Two hand weedings. 
Method of planting: 	 Sowing in 60cm ridges, at 

20cm hill spacing, with two 
seeds per hill. 

Insect pest control: 	 Spraying insecticide as re-
quired, based on insect infesta-
tion. 

weed control method of planting pest control 

R R F 
F F F 
R F F 
F R F 
R R F 
R R F 
R R F 
R R R 

The farmers' practices followed were determined 
by the farmers themselves. The eight treatment com
binations (Table 3), were repeated at seven sites in 
Zeidab and five sites in each of Aliab and Selaim 
schemes, in well distributed locations. 

The seed yield response to the different treatments 
in the three areas in shown in Table 4. Statistical 
analysis revealed that there were significant differen
ces between the treatments at both Zeidab and Aliab, 

Table 4. Seed yield response to the various 
treatment* combinations in three different areas 
(1980-81). 

Seed yield (kg/ha) 
Treatment 1 Zeidab Aliab Selain 

1 3073 2439 2568 
2 1945 1553 2275 
3 2601 2208 2085 
4 3434 2301 2146 
5 2634 1891 2916 
6 2890 2479 2696 
7 2400 2572 2669 
8 3197 2945 3165 

S.E. 160 135 269Level of Sig. 	 N.S. 

Details are given in Table 4. 
= Significant at 0.1 % level. 
=N.S. Not significant. 
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Table 5. The separate and joint contributions of the different factors to the final seed yield in three different 
areas (1980-8 1). 

Contribution to seed yield (kg/ha) 

Factor Zeidab Aliab Selairn Zeidab and Aliab 

Method of planting 473 231 483 372 
Weed control - 360 138 422 153 
Irrigation 440 548 348 485 
Variety 183 -40 128 90 
Date of planting 674 - 133 101 337 
All five factors 1129 885 293 1027 
Pest control 123 506 597 283 
All six factors 1252 1392 890 1310 
S.E.± 226 144 378 155
 
Level of significance * N.S. **
 
LSD (0.05) 457 386
 

309
 
** = Significant at probability level. -% 


- Significant at 0.1%probability level.
 

but not at Selaim. These figures were analysed fur- factors together was only significant at the 10% 
ther to study the separate as well as thejoint effects of probability level. Nevertheless, the contributions of 
the production factors (Table 5). At Zeidab the rec- improved levels of pest control, method of planting 
ommended planting date had the highest positive and weed control were considerable, amounting to 
effect, followed by the recommended method of yield gains of 597, 483 and 422 kg/ha, respectively. 
planting. Their contributions were 53.8%j and 37.8% A combined analysis of the seed yield data for the 
respectively of the total gain made through the six three areas showed that the overall effect of the 
factors together over the farmers' check. Although treatments was significant (P < 0.05) and that there 
the effect of irrigation was quite large, it was not was a zone X treatment interaction. This interaction 
statistically significant. The responses to improved was mainly caused by the different response at Se
variety, weed control and pest control individually laim. The effects of the different factors were aver
did not reach the 5V' level of statistical significance. aged for Zeidab and Aliab because they were fairly 
The joint contribution of the method ofsowing, weed similar (Table 5). It was evident that statistically sig
control, irrigation, variety and date of planting to nificant contributions to the gain in yield were made 
increase in yield was I129 kg/ha over the low-input by improved levels of irrigation, method of planting 
check, while these five recommended factors togeth- and date of planting. The effect of improved pest 
er with insect pest control increased the yield by control was considerable as it increased the yield by 
1252 kg/ha. At Aliab the separate effects of irriga- 283 kg/ ha. The gain in yield produced by improved 
tion and pest control were highly significant and their levels of the six factors together over the low-input 
contributions were 39% and 36.31,7 respectively to the check was 1310 kg'ha. 
total gain in yield with all the six factors at the 
recommended level. The effects of method of plant- 1981/82 season 
ing, date of sowing, weed control and variety were 
not individually significant. However, the total gain On-farm trials were conducted for the third season 
in yield made by the improved levels of six factors in the three major faba bean producing areas viz. 
jointly was 89.6% over the low-input check (farmers' Zeidab, Aliab and Selaim. The aim of these trials was 
practice). At Selaim the seed yield response to the six again to examine the contribution of various agro



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

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

52 

nomic practices to potential on-farm yield and to 
assess the yield gap between the farmers' practice and 
the improved management in these areas. Each of the 
following seven factors was examined at two levels 
(the recommended level and the farmers' level) in a 
fractional factorial design. 

Factor Recommended 
lev'el 

date of planting: End of Oct. 
beginning of Nov. 

seed rate: 33.3 seeds/m 2 

method of planting: On ridges 60 cm 
apart 

irrigation: watering at 7 to 
10 day intervals 

fertilizer: 20 kg N + 50 kg P, 3 / ha. 
weed control: Two hand weedings 
pest management: Two sprayings to 

control Spodoptera 
sp., aphids and 
thrips. 

Farmers' 
practice 

Variable 

Variable 
Broadcasting 

and ridging 
Variable 

None 

Variable 
None 

The details of the treatment combinations used in 
the fractional design adopted for the on-farm trials 
are given in Table 6. 

Sets of the nine treatment combinations were 
grown at ten different locations in each ofthe Aliab 
and Zeidab schemes and at five locations in the 
Selaim area. As shown in Table 6, each of the 
treatments from I to 7 had three factors at the 
recommended level and four factors at the farmers' 

level. Treatment 8 was an improved check in which 
all factors were at the recommended level, while in 
treatment 9 all factors were as per traditional 
farmers' practice. Insect pest, disease and weed sur
veys were regularly conducted in the on-farm trials 
and on neighbouring farmers' fields by the special
ists concerned. 

The average seed yields of the different treatment 
combinations are given in Tables 7, 8 and 9, where 
the mean effect of the improved level of each factor 
is presented. At the Aliab site differences between 
the treatments were highly significant (P <0.01). 
Treatment 8 recorded the maximum yield which 
was significantly higher than those of the other 
treatment combinations. It was followed by treat
ments 2, 1, 4 and 7, in descending order (Table 7). 
Examination of the separate effect of each factor at 
Aliab showed that the recommended watering re

gime, method of planting, seed rate and fertilizer 
application resulted in significant yield gains of 
35,A.5, 239, 235.5 and 164 kg/ha, respectively. The 
yield gap between the improved management and 
the farmers' practice at Aliab was 732 kg/ha. 

Similarly the seed yield response to the different 
treatment combinations at Zeidab was significant 
(P -<0.01).The highest yield was given by treat
ments 8, 7, 1 and 2 in descending order (Table 8). 
However, the differences among these four treat
ments were not significant. On the other hand 
treatments 5, 6 and 9 gave the lowest yields. A study 
of the separate effects of the main factors showed 
that frequent irrigation resulted in a large gain in 
seed yield (about 698.5 kg/ha). The response to the 

Table 6. Details of treatment cumbinations for the on-farm trials in 1981-82. 

Treatment date of planting seed rate method of planting irrigation fertilizer weed control pest control 

1 - - - + + + _ 
2 - + + _ _ +
 
3 - + _ _ + _ +
 
4 - + + _ _ + _
 
5 + .... + +
 
6 + - + _ + _ _

7 + + - + _ _ _
 
8 + + + + + + +
 

+ = recommended level; - =farmers' level. 
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Table 7. Seed yield response to the different treatment combinations and the separate effect of improved levels 
of each factor at Aliab (1981-82). 

1
Factor 

Treatment No. yield (kg/ha) A B C D E F G S.E. 

1 1978 - - - + + + 

2 2070 - - + + - - + 
3 1876 - + - - + - + 

4 1934 - + + - - + 

5 1518 + .... + + 
6 1741 + - + - + - 

7 1928 + + - + - - 

8 2511 + + + + + + + 
9 1779 ....... 

Effect of each factor (kg/ha) -40.0 +235.5** +239.0** +354.5** +164,0* +81.5 +98.5 ±81 

Effect of improved vs. Local =+ 732 kg/ha** 

IA = date of planting; B = seed rate; C = method of planting; D = irrigation; E = fertilizer; F = weed control; 
G = pest management. 
+ = recommended level 
- farmers' level 

* = significant at 5% probability level. 
** 	 significant at 1% probability level
 

= significant at 0.1% probability level
 

Table 8. Seed yield response to the different treatment combinations and the separate effect of the improved 
levels of each agronomic factor at Zeidab (1981-82). 

Factor 1 

Treatment No. yield (kg/ha) A B C D E F G S.E. 

1 2682 - - - + + + 

2 2664 - - + + - - +
 
3 2088 - + - - + - +
 
4 2133 - + + - - + 

5 2113 + .... + +
 
6 1651 + - + - + - 

7 2709 + + - + - - 

8 2724 + + + + + + +
 
9 1924 .......
 

Effect of each factor (kg/ha) -92.5 +136.0 -105.0 +698.5** +118.5 +135.0 +103.5 ±112 

Effect of improved vs. local = +800** kg/ha 

IA = date of planting; B = seed rate; C = method of planting; D = irrigation; E = fertilizer; F = weed control; 
G pest management; 
+ recommended level 
- = farmers' level
 
** = significant at 1%level of probability.
 



gross benefit (L.E.iha) 1261.5 137.1 1155.0 155.6 1289.6 35.6 1256.2 88.8 
variable cost (LE.,ha) 125.8 34.7 95.5 31.9 139.6 45.9 109.3 36.3 
net benefit (L.E./ha) 1135.7 133.5 1059.5 163.4 1150.0) 47.6 1146.9 44.0 

Samaloot grain yield (tiha) 3.29 3.90 3.05 3.56 
straw yield (t/ha) 4.91 6.01 5.15 5.83 
gross benefit (L.E.i ha) 960.9 474.4 1145.1 446.0 910.1 340.0 1056.0 340.0 
variable cost (L.E.i ha) 79.7 25.4 101.4 25.4 79.7 27.6 98.8 10.2 
net benefit (LE. Iha) 881.2 475.7 1043.7 447.5 830.4 385.6 957.2 338.3 

Abu Korkas grain yield (tIha) 2.64 2.64 2.61 2.99 
straw yield (t ;ha) 5.06 5.94 5.15 6.60 
gross benefit (L.E.i ha) 849.1 295.4 940,8 198.0 846.2 250.8 993.5 192.9 
variable cost (LE.: ha) 77.6 21.3 99.1 10.2 79.4 27.6 100.9 12.4 
net benefit (L.E./ha) 771.5 297.0 841.7 194.5 766.8 256.2 892.6 192.9 
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Table 9. Seed yield iesponse to the different treatment combinations and the separate effect of improved levels 
of each factor at Selaim (1981-82). 

Factor1 
Treatment No. yield (kg/ha) A B C D E F G S.E. 

1 3068 - - - + + + 
2 2205 - - + + - - + 
3 1983 - + - - + - + 
4 2187 - + + - - + 
5 2825 + .... + + 
6 1806 + - + - +  -
7 2216 + + - + - _ _ 
8 3115 + + + + + + + 
9 2004 .......
 

Effect of each factor (kg/ha) +129.8 -101 -195 +451* +135 +746** +231 ±234 

Effect of improved vs. local = + 11 11 ** kg/ha 

IA = date of planting; B = seed rate; C = method of planting; D = irrigation; E = fertilizer; F = weed control; 
G = pest management 
+ = recommended level 
-= farmers' level 
* = significant at 5% level of probability 
**= significant at 1% level of probability 

other factors at Zeidab did not reach the 5%level of cantly positive for the combined yield data of Aliab 
statistical significance. However, the yield gap be- and Zeidab in the second season but showed little or 
tween the improved managenent and the farmers' no effect in the third season. However, interaction 
low-input practices was 800 kg' ha. effects in the fractional factorial design of the last 

For Selaim area the seed yield response to the season's on-farm trials were not determined and 
different treatment combinations was also signifi- sowing date interactions with other factors might 
cant (P < 0.01 ). Of the seven factors examined only be of significance. The results of the full factorial 
the improved weed control and irrigation produced experiment at Hudeiba Research Station for the 
significant increases in seed yield (Table 9). The last two seasons showed significant sowing date-ir
recommended weeding and watering regimes re- rigation interaction in which the shorter interval 
suited in yield gains of 746 and 451 kg/ ha over their watering regime had a more positive effect on the 
respective levels of the farmers' practices. The total early-sown compared to the late-sown crop i.e. the 
yield gap at Selaim was IIII kg/ha. longer watering intervals had a greater depressing 

effect on the early-sown crop and this might have 
1979/80 to 1981/82 seasons hidden the advantage of early planting in some 

treatments. 
Irrigation Summarising the results of the three Sowing ,nethd The effect of sowing methods 

seasons, it could be stated that the response to was inconsistent. In the first season the recom
irrigation was consistent with a considerable gain in mended method of planting had shown significant
yield, especially at Alib and Zeidab. ly higher yields only at the Zeidab site. The response 

Sowing date The effect of early sowing was posi- to sowing method in the second season was positive 
tive in the first season at Selaim and Aliab, signifi- (P < 0.01) for the Aliab site and in the combined 
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yield data of Aliab and Zeidab. In the third season ences between the two rates (recommended vs. 
the effect was significantly positive at Aliab only, farmers') at the other sites were small. In the third 
while at Selaim, Zeidab and Hudeiba (in the full season the recommended rate had a positive effect 
factorial experiment) the farmers' method of plant- at Aliab, but the differences were not significant at 
ing resulted in better plant stand and slightly higher Zeidab and Selaim. 
seed yield. It seems that ridge planting would be of Fertilizer application was tested only in the last 
advantage with a heavy soil that is not well levelled season and the response was significant at Aliab 
as the ridge would provide better water manage- only. Further testing is required. The performance 
ment. 	 of the recommended variety, tested for two consec-

Other treatnents Positive responses to weeding utive seasons in comparison with the local cultivars, 
were recorded at Zeidab in the first season and at was not outstanding. Hudeiba 72 showed superiori-
Selaim in the third season. It seems that weed con- ty only at the Zeidab site and for one season only. 
trol is one of the most limiting factors in the Selaim 
a rea. 

As would be expected, the response to insectici- Economic interpretations of on-farm trials in 
dal spraying depended largely on the level of infes- 1980/81 and 1981/82 
tation by the major faba bean insect pests i.e. Sp/)o
doptera sp., aphids and thrips. In spite of the Due to differences in the expected costs of var
comparatively low levels of infestation in the last ious inputs, the economic ranking of factor effects 
two seasons, insecticide spraying on average led to is often different from the rankings based on seed 
variable yield gains suggesiing that one or two yield alone. Factor by factoryield effects, costsand 
sprayings might be required as a safe-guard against net benefits are shown for the two seasons of on
crop failure, farm trials at Aliab in Table 10, at Zeidab in Ta-

The effect of seed rate was inconsistent. In the ble II, and at Selaim in Fable 12. 
first season the recommended seed rate produced a Costs of materialsand labourwereestimated inthe 
significantly lower yield at Aliab, while the differ- 1981/82 season for each experimental factor on a 

Table /0. Factor costs and benefits, Aliab on-farm trials (1980/81 and 1981 /82). 

V 	 A B C D E F G 

Variety 	 Planting Seed Method of No. of Fertilizer Weed Insect Sums 
date rate planting irrigations control spray 

1980/81 
adj. factor effects' (kgi ha) -44 148 257 610 154 563 1392 kg 
factor benefits2 (LS/ha) -17 -56 98 232 58 214 529 LS 
extra factor costs' (LS: ha) 0 0 -25 -80 51 -7 163 LS 
1981 net benefits (LSi ha) -17 -56 73 152 - 7 207 366 LS 

1981/82 
adj. factor effects' (kg/ha) -26 152 154 229 109 53 64 732 kg 
factor benefits2 (LS.1ha) -10 58 59 87 40 20 24 278 LS 
exra factor costs- (LS/ha) 0 +8 -25 -80 -52 -51 -7 -207 LS 
1982 net benefits (LS/ha) - -10 66 34 7 -12 -31 17 71 LS 

Average net benefits 1981 
and 1982 (LS/ha) -17 -33 66 54 80 -12 -12 112 219 LS
 

Iadjusted factor effect = raw factor effect X (all improved-all local) + sum of raw factor effects. 
2 factor benefits calculated at the 1982 harvest time price in Aliab: LS 0.38/kg. 

factor costs estimated in 1982 used for both years; labour costs included; subsidised water cost for 5 extra irrigations. 



56 

Table 1I. Factor costs and benefits, Zeidab on-farm trials (1980/81 and 1981/ 82) 

V 	 A B C D E F G 

Variety 	 Planting Seed Method of No. of Fertilizer Weed Insect Sums 
date rate planting irrigations contro! spray 

1989/81 
adj. factor effects' (kg/ha) 149 551 - 386 359 - -294 101 1252 kg 
factor benefits2 (LS/ha) 52 193 - 135 126 - -103 35 438 LS 

-extra factor costs ' (LS/ha) 0 0 -- -15 -60 -28 -7 110 LS 
1981 net benefits (LS/ha) 52 193 - 120 66 - -131 28 328 LS 

1981/82 
adj. factor effects' (kg/ha) - .98 144 -III 738 -125 143 109 800 kg 
factor benefits2 (LS/ ha) - -34 51 -39 258 -44 50 38 280 LS 
extra factor costs 3 (LS/ ha) - 0 +6 -15 .60 -50 -28 -7 154 LS 
1982 net benefits (LS/ ha) - -34 57 -54 198 -94 22 31 126 LS 

Average net benefits 1981 
and 1982 (LS/ ha) 52 80 57 33 132 -94 -55 30 227 LS 

I adjusted factor effect = raw factor effect X (all improved - all local) + sum of raw factor effects. 
2 factor benefits calculated at the 1982 harvest time price in Zeidab = LS 0.35/kg. 
3 factor costs estimated in 1982 used for both years; labour costs included; subsidised water cost for 5 extra irrigations. 

Table 12. 	 Factor costs and benefits, Selaim on-farm trials (1980/81 and 1981/82). 

V 	 A B C D E F G 

Variety 	 Planting Seed Method of No. of Fertilizer Weed Insect Sums 
date rate planting irrigations control spray 

1980/81 
adj. factor effects' (kg/ha) 55 43 207 149 181 255 890 kg 
factor benefits 2 (LS/ha) 36 28 134 97 118 166 579 LS 
extra factor costs-' (LS/ha) 0 0 -33 -208 -52 -7 --300 LS 
1981 net benefits (LS, ha) 36 28 101 -I11 66 159 279 LS 

ivi;/8l2
 

adj. factor effects' (kg/ha) - 105 -18 -157 363 109 601 171 1111 kg 
factor benefits 2 (LS/ha) - 68 -53 -102 236 71 391 III 722 LS 
extra factor costs3 (LS ha) - 0 +27 -33 -208 -54 -52 -7 327 LS 
1982 net benefits (LS ha) - 68 -26 -135 28 17 339 104 395 LS 

Average net benefits 1981 
and 1982 (LS/ha) 36 48 -26 -17 -41 17 203 132 337 LS 

I adjusted factor effect = raw factor effect X (all improved - all local) + sum of raw factor effects. 
2 factor benefits calculated at the 1982 harvest time price in Selaim. LS 0.65/kg. 
3 factor costs estimated in 1982, used for both years; labour costs included; actual water costs for 4 extra irrigations. 
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per hectare basis. The difference between the cost of and covered their costs in Selaim, but lost money in 
a recommended input level and the local input level Aliab and Zeidab. 
is shown as 'extra factor costs' in Tables 10, II and The on-farm trial results and these economic in
12. The cost estimates were made in consultation terpretations demonstrate the need for location
with the trial farmers, thus taking advantage of specific research. By bringing the researchers into 
their long experience with the local farming condi- close contact with the farmers and their conditions, 
tions. Farmers were also asked about the availabili- the recommendations that emerge from the on
ty of the various inputs and about problems they farm trial work can be made with confidence. 
could foresee in extending the trial plot treatments to Farmers will adopt practices that are profitable 
whole fields of faba beans. under their particular local conditions. 

The only factor which was consistently profitable 
in all three areas, and in both seasons, was insect 
pest control. Positive yield effects and low estimat- Recommendations 
ed costs gave this result. 

Lower seed rates, improved planting methods Based on the results of the three seasons together, 
and more frequent irrigation showed profits in the a package of three factors was recommended for 
Aliab and Zeidab schemes. However, a note of wider evaluation in the farmer-managed trials in 
caution is needed in regard to the very low irriga- 1982/ 83 in the three major faba bean growing areas 
tion costs assumed in these two areas. Both have in the Northern Region. The factors included were 
government subsidised water charges and farmers early planting, frequent irrigation and pest man
were only required to pay about one sixth of the agement. File package has been superimposed on 
system's cost of water delivery. In contrast, the tile normal farmers' practice at seven locations at 
farmers in the Selaim scheme pay the full system Aliab, six locations at Zeidab and four locations at 
cost of :heir water. Using estimates of the full cost Selaim. Weed control was also included at Selaim. 
of water across all on-farm trial areas reduces the These farmer-managed trials have now considera
profitability of more frequent irrigations, even ble demonstrative effects as crop growth in the 
though there is a consistently positive seed yield trials has been far better than that in the neighbour
effect. ing farmers' fields. Field visits with the involvement 

Hand weeding was clearly profitable in the Se- of extension personnel, farmers, agriculturists, 
laim area but, on average, unprofitable in Aliab and scheme management personnel and scientists are 
Zeidab. The recommended planting date was more being conducted in these areas. On-farm testing of 
profitable in both years in Selaim, while results the effects of method of planting, seed rate and 
were mixed in the other areas. Likewise, the rec- herbicidal spraying is proceeding at Aliab and 
ommended fertilizer applications increased yield Shendi in order to get more conclusive results. 



4. Breeding
 

Introduction 

The susceptibility of faba beans to diseases and adverse environmental conditions in the Nile Valley has 
contributed to low seed yields, the instability of the crop and, in Egypt. to a subsequent reduction in area of 
production. Until the early i970's, breeding programs in Egypt and Sudan had depended mainly on plant
selection and crossing in land races, as few introductions had been made from abroad. The commercial varieties 
currently available in the two countries were therefore developed from local stocks. However, more recently the 
world-wide faba bean germplasm collected through the programs of ALA)/ Ford Foun~dation, IDRC and 
ICAR DA has been made available for evaluation and crossing in the two countries. The Egyptian and Sudanese 
national programs have also been stiengthened through the evaluation of ICARDA's screening nurseries, 
selections and segregating material. 

Testing for disease resistance in Egypt, which was initially carried out under inconsistent field conditions in the 
North Delta, was later supported by pathological studies and new screening techniques Linder controlled 
conditions at Gizo. As a result some lines showing resistance to Borottis were obtained: these arc currently being 
evaluated for stability in ICARDA's international nurseries. One line resistant to Oro'anclhe is also being 
evaluated. The crossing program in Egypt has been enlarged to combine genes from elite breeding material for 
resistance to diseases and Orobamche, high adaptability and high yield. The determinate growth habit is 
currently being introduced into adapted cultivars before their evaluation for yield and stability. Such a growth 
habit may avoid crop lodging and prevent the build-up of diseases and pests because of the altered micro-cli
mate. 

Faba bean breeding work in Sudan began on a national scale in 196 I. The main objectives have been to breed 
for high seed yield and to select for a high number of pods per plant and resistance to powdery mildew and root 
rot/wilt complex. Yield tests for selected genotypes in different generations have shown that there was little 
scope for single plant selection to improve yield. Efforts have also been made to breed for high seed quality-larger
seeds and low hard seed percentage. Hard seededness is a type of seed dormancy resulting from the impermeabil
ity of the seed coat to water and gases. The causes of hard seededness in Sudan have not been clear but the 
condition contributes to low seed quality throughout the country. With the proposed expansion of the faba bean 
production area in the Sudan there isalso a need to breed new varieties suitable for growing in the area south of 
Khartoum. The characteristics needed include early flowering and maturity, tolerance to heat, salinity and high 
exchangeable sodium in the soil, resistance to root rot/wilt complex and a high yielding ability. 

M.C. Saxend and R.A. Stewart (eds.), Faba Bean in the Nile Valley, ISBN 90 247 2846 0. 
o 1983, ICARDA/ IFAD Nile Valley Project and Martinus Nijhoff Publishers, The Hague/ Boston/ London. Printed in The Netherlands. 

Previous 
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Breeding research in Egypt 	 Sakha and Nubaria stations in the North Delta in the 
1980/81 season, ten were re-evaluated under field 

The breeding program in Egypt during the three and greenhouse conditions in 1981/82. ILB 938 (an 
seasons 1979/80 to 1981/82, was aimed at: - introduction from Colombia in ICARDA's collec-
I. screening for sources of resistance to foliar dis- tion) showed a good level of resistance to three foliar 

eases; diseases (chocolate spot, rust and downy mildew) in 
2. screening for sources of Orobanche resistance; 	 contrast to the commercial variety' of the North Del
3. evaluation of international nurseries and adapta- ta, Giza 3. Lines 249,803,80 and 249/804/80 were 

tion trials supplied by ICARDA; and the most field-resistant to rust and downy mildew 
4. investigation of the potential of determinate in-	 respectively (Table I). 

troductions. 	 The field infection of ILB 938 with chocolate spot 
disease developed at a slower rate than that of all 
other genotypes at Nubaria in 1981/82 (Fig. I). 

Results 	 Under controlled conditions at Giza the develop
ment of infection, estimated as the chocolate spot 

Screeningfor sources of resistance tofoliar diseases 	 lesion diameter on detached leaves six days after 
inoculation, showed that 1LB 938 had the slowest 

Out of 34 genotypes tested for field resistance at rate of disease development and after six days had 

Table 1. Rank order of 12 faba bean genotypes for disease reaction in the field at Sakha and Nubaria Research 
Stations and under controlled conditions at Giza Research Station (1981-82). 

Chocolate spot 	 Rust Downy Mildew 

Controlled conditions 
Genotype Field Plants Detach. leaf Field Field 

I.F.1 D.R. 2 

33Giza 9 11 12 12 11 9 11 11 
Rebaya 404 11 12 11 9 12 11 12 12 
249/801/80 5 5 7 10 6 5 5 3 
249/802/80 3 3 3 3 1 3 3 4 
249/803/80 1 9 8 7 10 1 1 5 
249/804/80 4 6 2 2 2 4 4 2 
130/1881/76 12 10 9 8 9 12 8 10 
Seville Giant 8 7 4 4 5 6 6 7 
R.C. 39/80 6 4 6 5 8 7 7 6 
ILB 938 2 1 1 1 3 2 2 1 
2727/75 10 8 10 11 7 10 9 8 
78S49456 7 2 5 6 4 8 10 9 

Test Station: Sakha Nubaria Giza Sakha Nubaria Sakha 
Ranking date: 15/4 16/3 80 days old plants 15/4 16/3 15/14 
1I.F. = initial infection estimated 48 hours after inoculation. 
2 D.R. = development rate, infection estimated 5 days after initial infection
 
3 Standard variety for North Delta.
 
4 Susceptible variety (check).
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Fig. I. Development of field infection with chocolate spot 
on 12 faba bean genotypes at Nubaria (1981/82). 

smaller lesions on its leaves than the other II geno
types (Fig. 2). The same line also showed resistance 
to chocolate spot disease at Lattakia (Syria) and 
Cambridge (England). Lines 49/803/80 and ILB 938 
also showed the lowest development rate of field 
infection of rust compared to the other ten lines, 
including the commercial varieties, at Nubaria in 
1981/82 (Fig. 3). 

The observation of similar genotypic reactions to 
chocolate spot infection under both field and con-
trolled conditions will help to give a better evaluation 

of breeding material through the use of a reproduce-
able greenhouse test. Crosses were made between ILB 
938 and commercial cultivars and lines with high 
yield potential to study the mode of inheritance of 
chocolate spot resistance and to develop resistant 
high yielding lines. 
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Fig. 2. Development of chocolate spot on detached leaves 
of 12 faba bean genotypes after artificial inoculation at 
Giza (1981/82). 
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Fig.3. Development of field infection with rust on 12 faba 
bean genotypes at Nubaria (1981/ P2). 
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Screeningfor sources o/Orobanche resistam'e 

During the three seasons 1979/80 to 198 1/82, eval-
uation of breeding material, including selections 
from local land races, introductions and lines derived 

from hybridization, continued in nurseries naturally 
infested with Orohanche. In the 198 1 82 season, 48 
free or tolerant lines out of 310 lines tested at Shan-
daweel Research Station were selected for furtlwr 
evaluation. 

Nineteen introductions from ICARI)A tested in 
the 1981/82 season, showed that compared to the 
resistant line F. 402 (developed in Egypt) there were 
two lines. 1i1. 1825 (F 331, a resistant litw from 
Morocco) and I11B 1278 (a selection from F 402 at 
ICARIDA, Syria), which appeared to have higher
resistance to Oroban'he (Fig. 4). The lower yield of 

ILB 1278, which was consistent at three sites, com-
pared to that of F. 402 could be attributed to inbreed
ing depression and, or selection pressure favouring 
the different growing season in Aleppo, Syria. Two 
other genotypes from Egypt (BPil 561 and Giza 2) 
and two from Lebanon (Bl3L 472) and Jordan 
(BPL 4) also showed some resistance to Orobanche. 
Since different genes may be contributing to the 
mechanism of resistance in these lines, a crossing 
program has been initiated to raise the level of resis-
tance in F. 402. 

Evaluation of ICA RDA nurseries and adaptation 
trials 

A wide range of variability was found in the mate-
rial tested in terms of reaction to foliar diseases, 

earliness and yield potential. Among the large seeded 
material, lines 74 TA 51, 74 TA 59, 78 SL-8821, 78 
S-48426 and Lebanese-large were high yielders; lines 
74 TA 12 and 74 TA 63 were high yielders and early 
maturing; and lines Seville Giant, 78 S 49456, Reina 
Blanca, New Mammoth and Syria n-large-short-pod 
had field resistance to leaf spot, the rusts and downy 
mildew diseases. Twenty-two lines competed well 
with the commercial variety Giza 3 in seed yield and 
they were included in preliminary yield testing. The 
evaluation of the small seed material indicated that 
two lines, Syrian-local-small and 74 TA 87, com-
peted well with the commercial variety Giza 2 in seed 
yield. Jordan-local and Hudeiba 72 were the earliest 
maturing lines. 
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Fi.4. Two-way scatter diagram of Orobancheinfestation 
and seed yield of faba bean entries tested in the interna
tional Orobanche nursery at one, two or three sites 
(1981/82). 



63 

In'estigation) /"the potetilial of chteriniale htaro- Breeding research in Sudan 
ductliols 

The faba bean national breeding work, begun in 
Fifty-five determinate F4 lines were evaluated at 1961 at Hudeiba Research Station, has had the fol-

Nubaria Research Station in the 1981, 82 season, lowing objectives: 
Results indicated that, on average, the commercial 
variety Giza 3 was 35.9,'w. 69.3Cj, 45.8,jj and 32.8,' /.Breeding.f'hr h,)'h .'ed.riehl 
higher than the determinate lines in numbers of 
podded nodes main stem, in pods and seeds, plant Breeding and sehectio .in. /li fh nit nler olIods 
and in seed yield, plant respectivelv. The inferior per- per plant, throutgh singh plant sehction and varietal 
formance of the determinate lines was due to the crosses. It has been thoroughly documented that 
profuse number of stems plant. low podding. later the most important factors determining yield of faba 
flowering and susceptibility to chocolate spot and bean in the Sudan is the number of pods per plant 
rust diseases. Remodelling of the determinate plant and that the yield per unit area of land is correlated 
to give a lower number of stems and more pods,/ with that character. 
stem, through increasing the podding nodes stem Breedingand.selection.irlo c'leri Intilew toer
and or the number of pods node (in addition to ance orresistance, throughhybridizationandlirradia
adapting flowering and maturity to the winter grow- lion. The breeding program for resistance to 
ing season in Egypt), is underway through a back- powdery mildew is very promising but the new resis
crossing program with the commercial varieties. tant varieties have yet to prove their adaptability and 

4.A determinate faba bean type.
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superiority in yield to the standard but susceptible 
varieties. The lack of correlation between level of 
incidence of disease and final yield of crop calls for 
thorough investigation. 

Varietal crosses were made with the aim of com-
bining the good agronomic characters possessed by 
different parents into certain selected genotypes. 
These agronomic characters are: high pod percen-
tage, high number of pods per plant, good seed size 
and resistance to powdery mildew and seedling dis-
eases (root rot and wilt). Unfortunately the results of 
the yield tests for the selected genotypes (single plant 
or bulk selection) at different generations and over 
the years have shown that there was little scope for 
single plant selection in this material to improve 
yield, 

Breeding and selection for resistance to eedling 
diseases. In view of the inefficiency of the chemical 
and other means of control, the proper approach to 
combat these diseases would be to breed material 
that is resistant to them and at the same time better 
adapted to a wide range of environmental condi-
tions. 

2. Breeding/fbr seed quality 

Hard seed in/faba beans. The hard seed condition 
is a type of seed dormancy resulting from the imper-
meability of the seed coat to water or gases or physi-
cal resistance to embryo expansion. The causes of 
hard seed in faba bean have been attributed to genet
ic and environmental (including crop husbandry) 
factors. 

Breeding for light seed colour. Cultivars that pro
duce white flowers, and seeds with white testa and 
hilum are deficient in condensed tannins or in those 
components responsible for the formation of a dark 
coloured polymeric complex when exposed to oxy-
gen. 

3. Breeding varieties ofIaba beansfor the non-tradi-
tional areas oflits cultivation 

In view of the high rate of urbanisation in Sudan, 
the demand for and consequently the price of faba 
beans is rising very rapidly. To meet this demand, 
either the area or the productivity must be increased, 
The increase in the productivity of land through 
research is continuing. The results of preliminary 
experiments made at Soba and Gezira Research Sta-

tions showed that the future for the crop in the areas 
south of Khartoum and north of the Gezira is good. 
Accordingly a breeding program was initiated in the 
1980/81 season with the objective of developing a 
variety or varieties for these new areas with the fol
lowing characteristics: early flowering and maturity, 
tolerance to heat and sodium toxicity, tolerance or 
resistance to wilt complex (root rot and wilt diseases) 
and high yield. 

The main objectives of the breeding program con
ducted under the Nile Valley Project during the first 
phase was to test some faba bean genetic material, 
originating from national and international pro
grams, for seed yield and quality in different faba 
bean growing localities, and for reaction to some 
pathogenic organisms and one major insect pest. 

The work is reported under the following head
ings: 

I. Adaptation trial. 
2. Breeding .fbr resistance to seedling diseases, 

which is the major issue in breeding varieties of faba 
bean for the non-traditional areas of its cultivation. 

3. Screeningjor aphid resistance. 
The adaptation trials are the continuation of a 

regional variety trial which was started in the 1978/79 
season at Hudeiba. The research efforts on the 
screening for resistance to seedling diseases in some 
local material have beenestablished sincethe 1975/76 
season at Hudeiba and are still continuing. Breeding 
work on3. started in the 1981/82 season at Hudeiba. 

Results 

I. Adaptation trial 

The faba bean region of cultivation in the Sudan 
extends from the north of the Dongola area (190 
1O'N, 300 28'E) to Khartoum Province(15' 36'N, 320 
31'E). The extended area constitutes different agro
ecological zones with comparatively cooler and 
longer winters in the north and milder, shorter ones 
in the south. It is anticipated, therefore, that faba 
bean genotypes would differ in their adaptation in 
these zones. The purposes of these adaptation trials 
have been to investigate the performance of a 
number of promising cultivars in some production 
areas in an attempt to allocate suitable cultivars for 
the different zones and to test if some varieties have 
wide adaptation. 



65 

Table 1. Seed yield (kg/ha) of a number of faba bean cultivars grown at six sites. 

Seed yield (kg/ha) 

Cultivar Selaim Hudeiba Zeidab 

NEB 424.S 3399 2487 2631 
NEB 425 3351 2314 2664 

NEB 152.S 3211 2269 2923 

Hudeiba 72 3013 1930 2851 
188 x G. 1 2496 2198 2836 
ZB-M 2628 1826 2725 
BM 9/3 2929 1763 2607 
BF 2/2 2850 1874 2667 
Local 3007 1777 2566 
SM - L 3173 1618 2563 
Giza 2 1454 2286 2743 
Rebaya 40 2644 1679 2167 

Site mean 2847 2002 2662 

S.E.+ 210.2** 172.6* 155.1 

* significantly different at the 5% level; 

** significantly different at the 1% level. 

The genotypes included in the trial were: Hudeiba 
72, BF 2/2, BM 9/ 3, 188 X G.1, SM-L, ZB-NI, NEB 
152.S, NEB 424.S, NEB 425, Giza 2, Rebaya 40 and a 
local check. The trial was conducted at six sites. 
These, from north to south, were Selaim, Hudeiba, 
Zeidab, Aliab, Shendi and Shambat. 

The data on seed yield are presented in Table I. At 
all sites, except Zeidab, significant differences were 
obtained in seed yield of the different varieties. The 
combined analysis has also shown that the sites and 
varieties differ in their productivity but the site X 
variety interaction was not significant. Selaim area 
gave significantly better seed yields than Hudeiba, 
Aliab and Shendi. This result could be explained by 
the fact that Selaim had a longer cooler season that 
suits the crop. Shambat, the most southerly site, gave 
fairly high yields - a result which merits further inves-
tigation. Aliab unexpectedly gave very low yields for 
reasons which are not quite clear, 

The NEB selections gave the highest average yields 
though they were only significantly better than the 
yields of S M-1, Giza 2 and Rebaya 40. The latter two 
Egytian varieties were significantly poorer yielders 
than the top seven varieties. With respect to seed 
quality, the genotypes and localities did not show 

Aliab Shendi Shambat Mean 

975 1400 2914 2302 
1350 1354 2777 2302
 
975 1615 2574 2261
 

1118 1406 2827 2191 
1104 1396 2863 2149
 
1005 1472 3077 2122
 
979 1396 3010 2115
 

1021 1302 2875 2098
 
854 1423 1467 1850
 
833 934 1817 1823
 
238 979 2369 1679 
326 860 2231 1652
 
897 1295 2567 

208.3** 91.6** 208.3** ± 126.1*
 

large differences in protein content. The range for the 
cultivars was from 29.3 to 31.5% and for the localities 
from 29.1 to 30.9%. The differences among the varie
ties and sites in cooking time were generally small, 
but it was noted that the varietyGiza 2took ashorter 
time to cook than SM-L. 

The genotype SM-L had lower amount of defec
tive seeds at all locations than all other varieties. 
Shambat site gave a higher number of defective seeds 
than the other sites which was mainly attributed to 
the high number of non-soaking seeds in the Sham
bat product. At Shambat the different cultivars had 
generally low hydration coefficients while at Shendi 
and Selaim they had higher values. Generally the 
results of the quality test showed that seeds produced 
at the Shambat site were of lower quality compared 
to the product at Shendi and Selaim and that the 
large seeded varieties were of better quality than the 
small seeded ones. 

2. Breeding fbr resistance to seedling diseases 

Wilt and root rot diseases, which are attributed to 
Fusariunm ox's)oriunm and F. solani f. sp.fabae re
spectively, are considered to be the most important 
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fungal seedling diseases of faba bean in its major 
production areas in the Sudan. and are apt to be the 
main limiting factors for extending the faba bean 
cultivation into new nonconventional areas. Addi-
tional difficulties arc presented by the involvement of 
several other ill-defined pathogens and also by the 
susceptibility of the crop to many sub-optimal envi-
ronmental conditions. Both early planting(early Oc-
tober) and longer watering intervals (2 to 3 weeks) 
are factors conducive to maximum disease develop-
ment. 

In view of the inefficiency of'the chemicals applied 
as seed dressing or foliar spray, and other means of 
control such as crop management and husbandry, 
efforts were made to develop lines resistant to root 
rot and wilt. Varieties have to have better adaptation 
to the wide variations in environment and must be 
able to withstand some of the stress fIactors that 
aggravate damage from root rot organisms. Details 
of this work to date are as follows: 

Faba bean gerniplasm screened.L'r tolerance to 
seedling diseases: 
I. The 660 Sudanese genetic stocks were evaluated 

and screened for two consecutive years, for resis-
tance or tolerance to root rot and wilt diseases 
under natural field conditions in a sick plot at 
Shambat. Out of these, 54 genotypes were found 
to be resistant to wilt complex. The best 100 lines; 
which were moderately resistant and of average 
reaction to wilt complex were included in an aug-
mented design and planted at Shambat and Wad 
Medani for re-assessment for their reaction to 
seedling diseases and evaluation for grain yield in 
the 1982, 83 season. 

2. Five hundred nursery lines introduced from 
ICARDA were grown at both Hludeiba and 
Shambat. However the incidence of disease was 
found to be generally very low. Most of these 
ICARDA material were found to be \cry late in 
flowering, leafy and vigorous, but most failed to 
produce seed. 

3. Seventy-two breeding lines introduced from 
Egypt were grown at Shambat and the disease 
incidence on them was very light. Some of these 
lines gave good yields and the best 23 lines were 
included in a yield trial for yield assessment in the 
Dongola area and at Shambat in the 1982/83 
season, a. i medium seeded variety trial. In addi- 
tion 59 breeding lines were received from Egypt 
and planted at Shambat and Dongola. 

Pilot trial./ornew selectionso/l'lhhabean. tolerant 
to seedling di.sva.'s. The screened disease-tolerant 
genotypes of the 1980 81 season (51 genotypes) were 
evaluated again in the 1981 82 season for tolerance 
under natural conditions at Wad Medani, Shambat 
and Hudeiba and assessed for yield at the last two 
sites. The results of the test showed that the incidence 
of'discase was generally very low at Shambat (range 
0.0to 18.7I) and Hudeiba (range 0.0 to 2.7'j )and no 
significant differences between the lines were encoun
tered. At Wad Medani disease incidence was much 
higher and significant differences were observed 
among the genotypes (range 33.71 to 66.7('( ). Three 
lines, with numbers 00634, 006.7 and 00638. gave 
low rates of incidence of wilt complex. Grain yields at 
Shanibat ranged between 514 and 1831 kg ha and at 
11udeiba the yields were higher and ranged between 
2250 and 3300 kg ha. The 23 top seed yieldinggeno
types associated with high tolerance to the seedling 
diseases from the 1981 82 season's trials at Hudeiba 
and Shaimbat are included in an experiment with H. 
72 and BF 2, 2 for seed yield and wilt complex inci
dence comparisons, to be grown in the previously 
mentioned sites in the 1982 83 season. 

I'arietalscreening or resistance to wili and root 
rot diseases. Varietal mass selection screening has 
been running since the 1975 76 season. The material 
is composed of mass selections of the following cul
tivars: Giza I, Giza 2, IW, Baladi, Rebaya 40, Re
baya 29, and BF 2 2. Hudeiba 72 was included as a 
check for comparison. In the 1981 82 season these 
selections were assessed for disease rates at Hudeiba, 
Shambat and Wad Mcdani, and for seed yield at the 
last two sites. The results of the previous tests at 
Shambat and Hudeiba revealed that the percentages 
of infection of the wilt and root rot diseases of the 
different selections decreased as the yield increased 
progressively from 'ear to year (Tables 2 and 3). At 
Wad Medani, the incidence of the disease was fairly 
high. ranging between 30.4%j, and 52.1 and both 
Giza l and BF 2 2 w\'ere less infected. The same trial 
will be planted at Shambat, Hudeiba and Wad Me
dani for wilt and root rot assessment and grain yield 
evaluation in the 1982/83 season. 

Fahabeannmttant/s(ivingdaietrial. The 1981/ 82 
work had indicated thiat some of the mutants from 
the X-irradiated BF 2/2 variety might be of interest 
since a number of them are early maturing. So a 
group of 24 of these mutants, differing in seed testae 
colour, were tested together with Hudeiba 72 as a 
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Table 2. Varietal differences in the incidence of wilt and root rot diseases under natural conditions at Hudeiba 
and Shambat. 

Mean % infection* 

Hudeiba Shambat 

Variety 76/77 77/78 78/79 79/80 81/82 80/81 81/82 

Giza 1 56.8 29.2 20.0 13.3 0.7 18.3 20.4 
Giza 2 49.9 22.1 17.3 10.0 1.1 29.5 23.6 
BF 2/2 53.3 25.0 18.9 15.5 2.1 17.9 18.9 
Rebaya 29 46.3 25.9 19.1 10.3 1.6 20.0 22.5 
Rebaya 40 52.7 36.0 24.0 9.9 1.5 19.5 29.2 
1W 53.0 21.4 21.5 9.4 1.4 14.2 16.5 
Baladi 50.3 23.0 18.6 12.7 0.7 20.8 12.0 
11.72 - - -- -- 0.4 10.9 21.1 
S.E. ± 1.47 3.9 2.5 

* % infection transformed to degrees (angular transformation). 

check in two sowing dates at Shambat and Wad comparatively low infection rates. At Wad Medani, 
Medani. The first sowing date was during the first the mean infection for the first date was 54. V%while 
week of October and the second was about a month it was 46.5% for the November sowing. The highest 
later. significant yield was obtained from the November 

The disease incidence at Shambat was very low sowing (1483 kg/iha) the average yield of this sowing 
especially at the second sowing date which gave 0('j being about 47% more than that of the October 
incidence. No significant differences between lines sowing. Differences among the mutants for grain 
were evident, but at Wad Medani large and signifi- yield were significant as well as the sowing date X 
cant differences were observed among the mutants. mutant interaction. 
Lines B27, B42, LB48 besides Hudeiba 72 recorded 

Table 3. Varietal differences in seed yield at ludeiba and Shambat. 

Seed yield (kg/ha) 

Variety Hudeiba Shambat 

76/77 77/78 78/79 79/80 80/81 80/81 81/82 

Giza 1 447 811 1374 2716 2354 3158 2447 
Giza 2 618 777 1371 2468 2394 2889 1994 
BF 2/2 488 762 1424 2363 2088 2763 2725 
Rebaya 29 587 717 1154 2387 2229 2923 2194 
Rebaya 40 477 723 972 2463 2117 2856 2240 
1W 524 761 1024 2349 2489 3420 2540 
Baladi 564 817 1206 2216 2331 2842 2173 
H.72 -- -- - 2070 2806 2027 
S.S. + 46.6 69.5 224 162 113 
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3. Screening]br aphid resistance 

The present preliminary work constitutes observa-
tions aimed at testing the degree of reaction of some 
faba bean genotypes to aphid infestation. Ninety-
eight lines were tested for tolerance to infestation by 
Aphis craccivora and A cr t'hosiplhonsesbaniae. In-
festation by both aphid species was very intermittent 
and no specific pattern could be observed in the 
preference of aphids for most of the different lines, 
but some 15 lines were free of infestation by both 
aphids. This result, however, needs confirmation 
since the nature of resistance was obscured by lacl: of 
replication. The freedom from infestation could have 
been mere chance escape. Yield was also variable and 
could not be correlated with the degree of infestation, 

Conclusions and recommendations 

The medium-seeded cultivars did better in Selaim 
than at the other sites. This finding suggests that a 

separate experiment for medium-seeded genotypes 
should be conducted at this locality. 

The area between Selaim and Hudeiba is an ex
tended one and, therefore, it would be worthwhile to 
conduct an adaptation trial at a site in between these 
localities. 

The best solution for proper assessment of wilt and 
root rot diseases and aphid resistance, however, 
would betoscreenunderartificialconditions. lfthisis 
not possible, then at least screening for wilt complex 
should be carried out fairly early in the season in sick 
plot areas. 

As regards screening for aphid resistance, a proper 
replicated experiment will have to be designed; it 
might also be possible to initiate a pot experiment in 
the greenhouse where plants could be artificially in
fected with aphids. Some promising aphid-tolerant 
material from ICARDA will be introduced in the 
coming seasons for observation and involvement in a 
hybridization program with varieties which are high 
yielding but which lack tolerance to the aphid. 



5. Agronomy
 

Introduction 

Among the major constraints to faba bean production in Egypt and Sudan are several agronomic factors 
including the problems of irrigation and weeds, The time of sowing also determines to a large extent the severity 
of disease and insect damage to the crop. Faba beans in the Nile Valley arc often grown under sub-optimal 
production conditions and it is felt that faba bean yields can be substantially increased through the improvement 
of the agronomic methods used. The on-farm trial .n the Project have therefore included recommended 
agronomic practices which have been compared with farmers' methods. Feedback from these trials has served as 
the basis for back-up research so that further improvements can be made in production practices. 

In addition to studies of optimal irrigation practices (which are described in the following chapter on water 
relations) experiments were carried out on the effects of different sowing dates, land preparation methods and 
plant populations in both Egypt and Sudan. The response )I lewly developed genotypes to agronomic variables 
was also studied. In Egypt, agronomic studies also focused on soil fertility and nitrogen fixation and in Sudan 
emphasis was also laid on planting method and row direction as the latter affected the soil temperature and 
consequently the stand establishment. Experiments were conducted at several research stations in both countries 
so that agronomic recommendations suited to each agro-climatic zone could be developed. The promising 
results of the back-up research on agronomy will be tested in future on-farm trials. 

Agronomy research in Egypt 

Recently, three faba bean varieties have been devel- 
oped in Egypt: Giza 3 for the North Delta region, 
Giza 4 for Upper Egypt, and F.402 for Orobanche-
infested areas. The production potential of these va-
rieties will be realised only under favourable envi-
ronmental conditions. Such conditions can be partly 
secured by optimising the agronomic practices. 

Sowing date, as it affects the timing and duration 
of the vegetative and reproductive stages, contributes 
largely to seed and straw yields. On the other hand, 
the damage caused by chocolate spot (Botrvtis'a1bae) 
and rust (Urom*'cesfabae) in the North Delta region 
could be increased if the crop was sown early, as 
pathogen spread and development could be en-

hanced by vigorous vegetative growth. It was there
fore decided to study the control of foliar diseases by 
the application of fungicides. The effect of plant 
population and distribution in disease-free and dis
ease-infested areas on seed yield was also studied in 
addition to the effect of plant population and distri
bution on disease and the interaction between disease 
infection and sowing date. 

Soil fertility studies on faba beans were conducted 
through a series of field trials at different locations in 
Egypt. These trials aimed to study the following 
topics: 
1. 	Response of the new faba bean varieties to fertil

izers. 
2. 	 Foliarcompoundsassourcesofnutrientsforfaba 

beans. 

M.C. Saxend and R.A. Stewart (eds.), Faba Bean in the Nile Vali' . !SBN 90 247 2846 0.
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3. The effect of the previous crop and soil tillage on 
the response of faba beans to fertilizers. 

4. 	The relationship between the soil test values and 
the crop yield of faba beans. 

5. Symbiotic di-nitrogen fixation by ;aba beans. 
A further study was conducted to investigate the 

possibility of increasing the efficiency of fixation by 
artificial inoculation with new cultures of Rhizobhium 
bacteria. Also, as it is known that the nitrogen re-
quirements of a legume crop could exceed the 
amount fixed by Rhizohia, the effect of asupplement 
of nitrogn fertilizer was studied. The addition of 
phosphorus was also studied as this could increase 
bacterial activity and/or nitrogen utilization, 

In the surveys carried out early in the Nile Valley 
Project, faba bean farmers were found to use a no 
tillage system after the cotton and corn harvest in 
Minia and after the rice harvest in Kafr El Sheikh. 
Given the advantage of this system in saving time, 
labour and cost, an investigation to compare the 
effect of both systems, i.e. tillage and no tillage sys-
tems, on seed yield was conducted using different 
varieties and breeding lines of faba beans, 

Results 

Results obtained from the agro-technique studies 
over the three year period 1980 to 1982 may be 
summarised as follows: 

E l'ctof sowing (late on seed' ield 

To find out the optimum sowing dates for the 
recommended varieties, i.e. Giza I (G. I) and Giza 3 
(G.3) in Lower Egypt, Giza 2(G. 2)and Giza (G.4) in 
Middle Egypt and G.4 and Rebaya 40 (R.43) in 
Upper Egypt, three experiments were carried out it 
Sakha, Sids and Shandaweel Research Stations dur
ing the 1979/80 and 1980/ 81 seasons. The results are 
presented in Table 1. 

In 1979, at Sakha, the results showed a highly 
significant effect of planting date on the average yield 
of the two cultivars G. I and G. 2 with no significant 
interaction between variety and sowing date. Plant
ing on November I yielded the highest yield. Planting 
either early on October I or late on December I 
resulted in significant yield decreaes of 42.9% and 
89.7% respectively. 

In Middle Egypt, at Sids ( 1980/81), the data indi
cated a significant effect of sowing date on the aver
age yield of the two cultivars G.2 and G.4, while the 
interaction between variety and sowing date was not 
significant. The earliest sowing date, November I, 
gave the highest yield. Planting on December I de
creased the yield by 59%. 

At Shandaweel, in Upper Egypt (1980/81), no 
significant sowing date effect or variety-sowing date 
interaction was found. However, planting from No
vember I to 15 tended to give higher yields. The 
percentage decreases in seed yield were 17.6% and 

Table 1. Effect of sowing date on seed yield (t/ha) of different cultivars of faba bean at Sakha, Sids and 
Shandaweel Research Stations (1979-80 and 1980-81 seasons). 

Seed yield (t/ha) 

Lower Egypt Middle Egypt Upper Egypt 
------------- -------------------

Sakha (1979-80) Mean Sids (1980-81) Mean Shandaweel (1980-81) Mean 
Sowing date 

G.1 1 G.3 . G.2, G.4, G.4, R.40 

Oct. 1 0.61 0.61 0.6J ... - -
Oct. 15 0.90 0.88 0.89 - - - 1.89 2.01 1.99 
Nov. 1 1.01 1.07 1.04 2.76 2.10 2.43 2.06 2.39 2.22 
Nov. 15 0.74 0.71 0.73 2.20 1.23 1.72 2.43 2.,44 2.43 
Dec. 1 0.25 0.11 0.18 1.13 0.50 0.82 1.77 1.09 1.93 
Mean 0.70 0.68 0.69 2.03 1.28 1.66 2.04 2.23 2.13 
L.S.D. 5% - -- 0.19 0.26 0.36 --- NS 

1 G.1 =Giza 1, G.2 = Giza 2, G.3 = Giza 3, G.4 = Giza 4, RAO0 = Rebaya 40. 
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55.3% when sowing took place on October 15 and 
December I respectively. 

Planting early during October initiates early flow
ering after a rapid vegetative growth. The whole 
flowering and pod setting period is then subjected to 
fluctuations in temperature and possible frost during 
January and February resulting in high flower and 
pod shedding. And as flowering terminates early the 
plant will not be able to compensate for shedding 
when the temperature becomes more stable towards 
tile end of tile season. Late planting in )ecember

after a slow vegetativeresults in late flowering 

growth and few flowers set pods during the greatly 
shortened season. A balance between the vegetative 
and reproductive stages occurs if the crop is sown in 
the first half of November and less fluctuating 
temperatures then prevail during the reproductive 
stage. Also, the seson is then long enough to enable 
more pod set of late flowers, thus compensating for 
any early shedding that may have occurred. 

The results of the three experiments indicated that 
planting early in Novemb,r could be recommended 
for the three environmental regions of the country 
(Fig. I). 

lFevt of'sottin date. I)ithane M45 amd /ant imlm 
lation onfiiahean yiel 

Two experiments were conducted at Sakha Re-
search Station during the 1980/81 and 1981/82 sea-

3.0 

G.2 

" 2.0 R.4 

V 
-. 

G.3 

I I I 

Oct.I Oct.15 Nov.I Nov.15 Dec.I 

Sowing date 

ILt'. I. Effect of sowing date on seed yield of different faba 
bean cultivars. 

sons, to study the effect of sowing date, Dithane 
application and plant population on foliar disease 
incidence and seed yield of faba bean. The results are 
shown in Tables 2 and 3. 

In the 1980/81 season, seed yield increased pro
gressively from early to late sowing. Planting on 
November 15 gave significantly higher yields than 

Table 2. Effect of sowing date, application of Dithane M45 and plant population on incidence of foliar diseases 
at Sakha (1910-81 and 1981-82 seasons). 

Foliar 
Season disease 

1980-81 leaf spots 
rust 

1981-82 leaf spots 
rust 
downy mildew 

% infection by foliar diseases 

Sowing date Dithane M45 application Plant population 

Oct. Nov. Nov. no 3 4 331 332 173 
15 1 15 spray sprays sprays 

no data 18.4 15.6 30.3 13.6 7.3 17.8 16.3 16.9 
no data 18.1 16.5 31.4 13.6 6.9 17.2 17.8 16.9 
41.5 29.6 25.0 56.5 25.2 14.4 34.6 32.2 29.2 
44.6 31.1 27.2 61.8 25.4 16.3 36.3 35.2 36.3 
45.4 27.8 22.4 55.9 26.1 13.5 34.2 29.8 34.2 

331 = 33 pl/m 2 , 3 rows/ridge, single seeded hills, 15cm apart. 

332 = 33 p/m 2, 3 rows/ridge, two seeds/hill, 30cm apart. 

173 = 17 p/m 2 , 3 rows/ridge, one seed/hill, 30cm apart. 
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Table 3. Effect of sowing date, spraying with Dithane M45 and plant population on seed yield of faba bean var. 
Giza 3 at Sakha Research Station (1980-81 and 1981-82 seasons). 

Seed yield (t/ha) 

Season 
Sowing date 

------------ L.S.D. 
Dithane M45 application 

---------- L.S.D. 
Plant population 

pl/m 2 L.S.D 
Oct. 
15 

,Nov. 
1 

Nov. 
15 

5 % no 
spray 

3 
sprays 

4 
sprays 

5% ----------
33' 332 173 

5% 

1980-81 1.55 2.24 2.74 0.31 1.93 2.20 2.41 0.31 2.40 2.13 2.00 0.24 
1981-82 2.47 2.89 2.54 NS 2.50 2.78 2.62 NS 2.46 2.65 2.78 NS 
Mean 2.01 2.57 2.64 2.22 2.49 2.52 2.43 2.39 2.39 

331 33 p1/m2 , 3 rows/ridge, single seeded hills, 15cm apart. 
332 33 p/m 2 , 3 rows/ridge, two seeds/hill, 30cm apart. 

173 - 17 p/m 2 , 3 rows/ridge, one seed/hill, 30cm apart. 

the two early planting dates. On the other hand, ceptibility increases with advancing plant stages, it 
planting date did not show much effect on the inci- was found that planting late in the first half of No
dence of foliar diseases. vember retarded growth and rendered the plants 

Data from the 1981 /82 season did not reveal a more resistant in March when air temperature and 
significant effect of sowing date on seed yield, but moisture were most favourable to disease spread and
 
hig! er yields were obtained from planting during the development.
 
period November I to 15. Infection with foliar dis- The lower plant population in 1981 82 (Table 2)
 
eases was much higher than in the '980, 81 season also led to adverse microclimatic conditions for dis
and the rate of infection decreased progressively ease development due to less intensive vegetation and
 
from early to late sowing. an open canopy.
 

In both seasons application of Dithane M45 four 
times at two week intervals decreased the infection ./i'ctolfsout'ing date andplatploplationand dcis
with foliar disease. Decreases of 75.9% and 78.2% for tribution on seed.rield of faba bean. 
leaf spots and rust, respectively, were recorded in 
1980/81; and decreases of 74.5%, 73.6% and 75.9% The effect of sowing dare and plant population 
for leaf spots, rust and downy mildew, respectively, and distribution on seed yield of the new promising 
were found in 1981,82 season. The Dithane M45 F. 402 faba bean variety was studied at Sids Re
treatment significantly outyielded the control by 25% search Station in the two seasons 1980/'81 and 
inthe 1980/81 season. However, in the 1981/82 sea- 198 1/82. In both seasons, results ;ndicated no signifi
son, seed yield was not significantly affected by Di- cant interaction between planting date and popula
thane application, although spraying three and four tion density (Table 4). 
times increased yield by I 1.2% and 4.8;, respectively In the 1980,81 season, planting on November 15 
over the control treatment. gave higher yields than the two earlier sowing dates. 

Plant population and distribution had significant However, in the 1981 ,82 season, planting on No
effects on seed yield in 1980/81 and no significant vember I tended to give higher yields. Taking the 
effects in the 1981/82 season. In 1980/81, planting 33 average of both seasons it can be recommended that 
plants/m 2 distributedon3rows/ridgeinoneseeded F. 402 should be planted during the period No
hiills 15 cm apart significantly outyielded the lower vember I to 15. 
density of 17 plants/m 2 . This was also true for the Plant population and distribution did not show 
average values for the two seasons, significant effects on seed yield i ha. Data reco'ded on 

Chocolate spot (Botritisfabae) infection was af- yield components in both seasons indicated that seed 
fected by sowing date in 1981/82 (Table 2). As sus- yield/ ha from low population densities was made up 
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Table 4. Effect of sowing date and plant population on seed yield of faba bean var. Fam. 402 at Sids Research 
Station (1980-81 and 1981-82 seasons). 

Seed yield (t/ha) 

Sowing date Plant population 
(pl/m 2 ) 

Season --------------------- L.S.D. ----------------- L.S.D, 
Oct. 15 Nov. 1, Nov. 15 5% 331 332 173 5% 

1980-81 2.31 3.33 3.86 0.27 3.11 3.28 3.11 NS 
1981-82 5.31 6.65 5.88 NS 6.33 5.99 5.51 NS 
Mean 3.81 4.99 4.87 4.72 4.64 4.31 
331 =33 p1/rn2 , 3 rows/ridge, single seeded hills, 15cma apart. 
332 = 33 pl/m 2 , 3 rows/ridge, two seeds/hill, 30cm apart. 

173 = 17 pl/m 2 , 3 rows/ridge, one seed/hill, 30cm apart. 

by the high numbers of branches, pods, seeds and the The results presented in Table 5 indicate that at 
seed yield/plant. Sakha the lowest seed yield resulted when planting 

took place at medium density (33 p1/m 2) and high 
Efect of/pol)ulation density and plant distributio,i plant competition in one row/ ridge, while planting at 
on seed yiekl offaba bean varieties lowerdensities (17 and 25 pl/ M2) but with better plant 

distribution on three rows/ ridge yielded significantly 
To study the effects of population density and higher than the first combination. However, high 

distribution on seed yield of faba bean, three experi- plant densities (42 and 50 pl/rM2) gave no advantage 
ments were carried out at Sakha, Bahteem and Sids over the medium density (33 pl/ M2 ) in four well-
Research Stations in the 1979/80 season. distributed combination treatments on two and three 

Table 5. Effect of population density and plant distribution on seed yield (t/ha) of faba bean varieties at Sakha, 
Bahteem and Sids Research Stations (1979-80 season). 

Treatment Yield (t/ha) 

No of No of Seed No. of G.3 G.4 G.4. Mean 
rows/ridge plants/hill spacing plants/m 2 Sakha Bahteem Sids 

3 1 30 17 2.81 3.78 1.18 2.60 
3 1 20 25 2.70 4.18 1.14 2.68 
1 2 10 33 2.33 3.83 1.57 2.58 
2 1 10 33 3.01 4.31 1.24 2.85 
2 2 20 33 2.91 4.15 1.48 2.85 
3 1 15 33 2.84 4.51 1.78 3.04 
3 2 30 33 2.97 4.34 1.63 2.98 
3 1 12 42 2.88 4.27 1.53 2.89 
3 2 20 50 2.87 4.26 1.73 2.95 

Mean: 2. 1 4.18 1.48 2.82 
L.S.D. 5%: 0.24 0.40 

1G.3 = Giza 3, G.4 = Giza 4. 
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rows/ ridge. Planting of two seeds per hill at a spacing 
of 20cmontworows/ridgemayberecommendedfor 
Giza 3 taking in consideration planting feasibility 
and labour costs. 

At Bahteem, the lowest density (17 plim2) with 
well-distributed plants ol three rows/ ridge yielded 
nearly the same as the medium density (33 pl/im2) 
with high plant competition on one row/ ridge. In-
creasing the plant population from 17 to 25 pl/ m2 by 
decreasing the hill spacing from 30 to 20 cm resulted 
in higher yields. Again, high plant densities (42 and 
50 pl/ m2) gave no advantage over the medium densi-
ty in four well distributed combination treatments on 
two or three rows/ridge. Based on these four treat-
ments, a single seed spacing of 15 cm may be recom-
mended for the Giza 4 variety at Bahteem. 

At Sids, the statistical analysis did not reveal sig-
nificant differences among the different treatments. 
However, planting in three rows/ ridge in one seeded 
hills 15 cm apart tended to give high yields, 

Fertilitym stiudies 

During a three-year period, from 1979/80 to 
1981/82, several series of field trials were conducted 
at various locations. The main target of these studies 
was to give fertilizer recommendations to the farmer 
in order to increase faba bean production through 
the efficient use of fertilizers. 

The following were the most important findings 
and recommendations: 
I. 	Various newly developed varieties of faba beans 

responded to nitrogen and phosphorus in several 
of the 19 , (periments conducted in different 
areas. However, the increase in yield due to the 
application of both nutrients added together was 
much higher than when added alone. The recom-
mended fertilizer levels were 36 kg N + 72 kg 
P,0 5 /ha. Most farmers do not apply these rec-
ommended levels of fertilizers resulting in lower 
crop yields. An active extension service is needed 
to urge farmers to use the recommended levels, 

2. 	 No significant effect was detected as a result of 
potassium application due to the adequate a-
mount of available potassium in Egyptian soils, 

3. 	 In some cases, particularly in low fertility soils, 
application of foliar compounds increased the 
yield of faba beans when they were applied alone, 
but not as supplemental sources of nutrients. On 
the other hand, in highly productive soils no sig-

nificant effect was obtained due to foliar sprays. 
4. 	The average yields of faba beans planted after 

either cotton or maize were very similar with 
slightly higher yields when the previous crop was 
maize. No significant effect was obtained from 
soil tillage. There was a notable fertilizer response 
when the soil was tilled whereas there was no 
appreciable response in the untilled soil. Perhaps 
the incorporation of organic residues of wide C:N 
rates with tillage was responsible for this response. 

5. The amount of symbiotic fixable nitrogen in 
F.402 was determined by different methods using 
barley as non-nodulating standard. The amount 
of nitrogen fixed was about 162 kg/ha at 20 kg 
N/ha fertilizer application. It decreased to 150 kg 
N/ha when fertilizer application was increased to 
100 kg N/ ha. 

6. 	 The role of added nitrogen in the nutrition of the 
crop was more important in the early stages of 
growth compared to the later stages. Such a result 
might suggest the need for early application of 
fertilizer nitrogen. 

7. Different methods of estimating available phos
phorus (Olsen's, Egner's or Bingham's method) 
gave different values. They were, however, signifi
cantly correlated to each other. As expected, a 
negative correlation was found between the soil 
test value for available phosphorus and response 
to phosphorus fertilizer application. 

The response of faba beans to fertilization and 
Rhizobiutn inoculation under Egyptian soil condi
tions was further studied in a series of experiments 
during the 1979/80 and 1980/81 seasons (Table 6). 
Out of seven experiments carried out over two sea
sons, only two (at Gemmeza and Minia) during 
1979/80 showed significant differences between the 
tested treatments. At Gemmeza, the faba bean varie
ty Giza 3 responded positively to both Rhizobium 
and N + P applications. Rhizobium inoculation sig
nificantly increased seed yield, and the local inocu
lum proved better in this respect and produced 
higher seed yields than the introduced one. At Minia, 
theapplicationof36kgN/ha+72kgP,0 5 /ha,along 
with Rhizobium inoculation, significantly increased 
the seed yield compared with the two inoculated 
treatments. 

The overall mean of both seasons indicated that 
inoculation improves seed yield, but the response to 
phosphorus was not clear. This was due to the high 
level of phosphorus already present at the two sites. 



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

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

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

Table 6. Effect of nitrogen and phosphorus application and Rhizobium inoculation on seed yield of faba bean at different locations. 
(1979-80 and 1980-81 seasons). 

-

Seed yield (t/ha) 
- - - - -

1979-80 1980-81Treatment-- -- ------------ --- --------------------------- Overall 
Gemmeza Minia Mean Nubaria Kafr Minia Mean 

Site 1 Site 2 Site 3 EI-Sheikh Mean 
~--------

control 0.84 3.17 5.20 1.81 2.76 0.51 8.25 6.84 5.20 3.98
local inoculum 1.24 3.31 5.56 2.05 3.04 0.40 8.17 7.03 5.20 4.12
Aleppo inoc. 1.09 3.28 5.69 1.99 3.01 0.54 8.18 6.92 5.21 4.11
Aleppo inoc. + 36 kg P20 5 /ha 0.99 3.32 5.99 1.85 3.04 0.42 8.36 6.75 .5.18 4.11
Aleppo inoc. + 72 kg P20 5/ha 1.09 3.45 5.58 2.17 3.09 0.59 8.60 6.37 5.19 4.14 
Aleppo inoc. + 18 kg P 20 5 /ha 1.25 3.47 5.98 1.96 3.17 0.48 9.00 6.27 5.25 4.21Aleppo inoc. + 36 kg N/ha + 72 kg P205/ha 1.09 3.74 5.86 3.21 3.21 0.78 8.77 6.09 5.49 4.35 
120 kg N/ha (3 splits) + 72 kg P20 5 /ha 1.07 3.35 6.08 2.25 3.19 0.52 9.34 6.81 5.56 4.39 
Wad Medani culture -- -- -- -- 0.55 8.62 7.44 5.54 

L.S.D. 5% 0.12 0.31 NS NS NS NS NS 



Table 7 Relative seed yield of faba bean lines and cultivars under no tillage compared with tillage system. at different locations following 
rice, cotton and soybean crops (1979-80 to 1980-81) 

Relative seed yield ( %)1 

after Rice after Cotton after Soybean 

Line/cultivar Kafr El-Sheikh Gemmeza Sids Kafr Gemmeza Sids Minia 
EI-Sheikh 

SMean Mean 
1979-80 1980-81 1981-82 1979-80 1979-80 1980-81 1980-81 1980-81 1981-82 

Giza 1 82.1 124.8 126.8 111.2 108.9 119.4 114.2 114.5 
Giza 2 - ----- 139.8 61.8 110.8 104.1 84.5 
Giza 3 91.1 110.5 146.3 115.9 101.8 165.2 97.5 121.5 116.9 
129/1813/76 113.7 98.3 105.6 105.9 84.0 136.8 129.6 116.8 
106/2995174 118.6 132.5 125.6 132.6 84.8 79.12 147.6 118.9 112.6 115.5 
Dis/1864/76 --- 134.3 126.8 130.6 130.6 180.0 136.9 104.9 107.6 131.9 106.5 
Dis/1827/76 129.6 64.9 97.3 4.9 92.7 90.4 107.2 96.7 92.4 108.2 
139/14/77 48.4 121.4 76.5 82.1 --- --- 122.7 150.9 113.9 129.2 114.2 
99/40/73-B 149.7 211.1 --- 97.1 152.6 127.8 
Cross/1882/76 ---- --- 122.9 --- --- 110.2 116.6 106.7 
Mean 82.0 119.1 10.9 119.8 109.5 100.7 132.0 109.0 

1 Seed yield under tillage system = 100 %. 
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Response o/'aba bean varieties io tillage ularly at the early stages of growth due to high 
temperatures. Temperature differences of about 4 to 

This study was carried out to evaluate the effect of 5 'C between the northern and southern sides of the 
tillage on faba bean production and to identify lines ridge and about 2 to 3 'C between the eastern and 
and cultivars more suitable for no tillage practice. western sides are possible (Taha unpublished data), 

Nine experiments were conducted during the and can be of considerable significance in affecting 
1979/80, 1980/81 and 1981/82 seasons. Data pre- the wilt/ root rot early in the season. 
sented in Table 7 indicate that in the Delta where rice Although faba beans are known to be highly plas
is the major summer crop preceding faba beans ticintheirresponsetoplantpopulation(Heipkoand 
under no tillage, two lines (Dis, 1864/76 and Kaufman, 1965; El Saeed, 1968; Ishag, 1971), in 
106/2995/74) gave 36.6% and 25.6(; higher seed marginal agroclimatic zones (e.g. Gezira Research 
yields respectively under the no tillage compared to Station), a positive response to increased plant popu
the tillage system. lation has been recorded (Ageeb, 1981). The plants in 

In Middle Egypt, three lines (99./40,73 13, marginal zones grow to a smaller size and therefore 
Dis/ 1864/76 and 139/ 14/77) gave higher seed yields more of them can be accommodated per unit area 
under the no tillage compared to the tillage system resulting in increased yield. 
following cotton. From the overall results it may be The optimum population at Hudeiba Research 
reported that the line Dis, 1864/76 proved a high Station has been found to be between 131,000 and 
yielder under no tillage planting following rice and 143,000 plants/ha (Salih and Salih, 1976). Farmers 
cotton, the relative increases over the tillage system usually sow theircrop by broadcasting seeds on a flat 
being 30.6% and 31.9% for rice and cotton respective- surface and then ploughing them in to form ridges. 
ly. Results indicated that line Dis.. 1864, 76 is more This method, although quick and cheap, results in a 
stable than the other lines tested. non-uniform plant stand. When accompanied by the 

use of low quality seeds (usually damaged by bru
chids) this practice results in very patch),stands, with 

Agronomy research in Sudan inadequate numbers of plants in some places and 
overcrowded stands at others. Very little work has 

The growing season in Sudan is short as it is been done on plant population in relation to plant 
limited by high temperatures at both the beginning distribution. It is thought, however, that optimum 
and the end. During October the temperature isrela- plant population and better distribution could im
tively high and sowing during early October may prove faba bean seed yield, if these are properly 
result in lower plant stands due to poor emergence manipulated with sowing date. 
and higher incidence of wilt and root rot diseases. Intensive tillage to develop a fine seed bed and 
Early sowing during October may also subject the presowing watering are considered essential to ob
crop to attack by Spodoptera sp. the peak of which is tain desired stands in research plots. In heavy clay 
known to occur during November. Delayed sowing soils when the crop issown on the centre of the ridge, 
after November may expose the crop to powdery an absence of presowing watering leads to the devel
mildew disease and aphid infestation while the crop opment of deep cracks. These cracks expose the seeds 
is still young. Higher temperatures at the end of the to drying or to bird damage, which ultimately results 
season force a late sown crop to mature at a younger in poor plant stand. Under most farm conditions less 
physiological age and can ultimately reduce seed effort is spent on land preparation and presowing 
yields. Under these conditions a timely sowing of the watering is rarely practiced. 
crop is very important. The soils of the Sudan are deficient in nitrogen but 

There are indications that the optimum sowing most of the indigenous legumes including faba beans 
date at Hudeiba isshifting from mid-Octobl" to the nodulate very well with the naturally occuring Rhi
end of October or even to early November. This and zobia and they do not respond to addition of fertiliz
the relatively earlier onset of the cooler period in the er nitrogen. Ishag (1971) did not find a significant 
Dongola area in the North have necessitated renewed response to inoculation with different strains of 
attention on aspects such as response of different Rhizobium in the presence or absence of nitrogen or 
varietiestosowingdateand lossofcropstand partic- to the application of nitrogen. Further studies by 
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other workers (Ayoub, 1973; Babiker, 1976; 1977) on 
the crop's response to nitrogen application showed 
no significant increase in yield. Salih and Salih 
(1976), however, indicated that the application of 
nitrogen at one or two months after planting might 
increase seed yield. 

The clay soils of the Sudan are known to be rich in 
potassium and therefore faba beans do not respond 
to application of potassium fertilizer (Ayoub, 1973; 
Babiker, 1976; 1977). The situation for phosphorus is 
rather complex. Although the total phosphorus is 
present in adequate amounts, only a very small per-
centage is found in labile form because of chemical 
fixation. Therefore in such a situation placement 
near the seed is important to get a positive response. 

In light of the above considerations, work on pro-
duction agronomy of faba beans was carried out at 
different sites during 1979-82 to develop recommen-
dations that could be adopted in farmers' fields to 
improve faba bean seed yields. This section summa-
rises the results of those studies. 

Methods 

Sowing date anl varietr trials 
Sr 

Three improved cultivars selected at Hudeiba Re-

search Station and a local check were tested over six 

sowing dates at six locations during the 1979/80 to 

1981 /82 seasons with the objective of determining 

the optimum date of planting and the best yielding 

cultivar for each locality. The sowing dates were 

October 10, October 20, October 30, November 10, 

November 20 and November 30. The test cultivars 

were H72, BF2' 2, BM9/3 and a local check obtained 

from each of the sites concerned. These were tested at 
Hudeiba, Zeidab, Aliab and Selaim during 1979/80 
and 1980/81 and at Shendi and Shambat during 
1980/81 and 1981/82. 

So wing date and plant polmtation trials 

Since varietal differences at Hudeiba, Aliab and 
Zeidab during 1979/80 and 1980/81 were not signifi-
cant, variety testing in combination with dates of 
planting was only continued at Shendi and Shambat. 
However, the effect of sowing in relation to plant 
population was considered very important and there-
fore three trials were conducted at Zeidab, Hudeiba 

and Selaim to study the effect of sowing date and 
plant population during the 1981/82 season. The 
sowing dates were October 10, October 20, October 
30, November 10and November20. The plant popu
lations were 16.6, 33 and 49 plants/rM2 obtained by 
sowing one, two and three seeds per hole respectively 
at 10 cm hole to hole spacing on ridges 60 cm apart. 

Ridge direction,plant orientation anlplant popula
tion trials 

Two sets of trials examined the effect of plant 
orientation and ridge direction with the objective of 
minimising disease incidence through cultural prac
tices when sowing date was advanced to October. As 
already indicated earlier, the ridge orientation and 
the side of the ridge on which seeding is done are 
important considerations in the establishment of fa
ba beans as they affect the temperature at the time of 
emergence and affect the predisposition of plants to 
root rot and wilt. The plant population and orienta

tion treatments were: sowing one row on tile east, 

west or centre of the ridge; two rows on the east and 
west, east and centre or west and centre of the ridge; 
three rows on the east, west and centre of the ridge. 
These were tested for sowing dates October 15 and 

November 5at both Hudeiba and Shendi during the 

1980/81 season. The same trial was repeated during 

1981/82 but with some modifications. All orienta

tions (north, south, east, west and centre) were inves

tigated at two sowing dates (October 10 or November 

1)and at two population densitis, viz. 16.6 and 33 

plants/m 2 as obtained by sowing one or two seeds 

per hole at 10 cm hole to hole distance on ridges 60 
cm apart. 

Tillage and planting method trial 

This trial was carried out during the 1980/81 and 
1981/82 seasons to examine the effects of tillage, 
presowing watering and method of sowing on faba 
bean seed yield. Combinations of two levels of tillage 
(reduced tillage consisting of ploughing and discing 
or intensive tillage consisting of ploughing, dicing, 
fine discing and levelling), two methods of sowing 
(sowing seeds on 60 cm ridges or broadcasting seeds 
and then ridging) and two levels of presowing water
ing (no watering or one watering) were studied in this 
trial. 
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Full factorial trial (24) with November 10 sowing followed by October 20 
and October 30 respectively. For Selaim, October 20 

The effects of sowing date, variety, irrigation and sowing gave the highest seed yield; there was a con
weed control and their interaction were studied in a tinuous reduction in yield with delay of sowing. At 
24 full factorial trial at Hudeiba, Shendi and Sham- both Shendi and Shambat, the October 30 sowin, 
bat Research Stations in the 1980/81 season. The low gave the highest yield. Seed yield was lowest with the 
level of each factor was the farmers' practice and the last sowing date (November 30) and reasonably high 
high level was the recommended level. This trial was with the other dates. 
repeated in the 1981/82 season but with the modifi- Inthe third season( 1981 82) HudeibaandSelaim 
cation that the variable of variety was substituted by sites gave the highest yield with the October 30 and 
the variable of method of planting, as the improved October 20 sowing dates respectively, but differences 
variety in the 1980/81 season did not have any super- between October 10,20and 30 were not significant at 
iority over the local check variety. The levels of the both locations. At Zeidab the highest seed yield was 
factors used were: produced with the October 30 date of planting. At 

Factor Reecommended level Farmers' level 

Date of planting November i November 22 
Irrigation At 7-10 day At 14 day 

intervals intervals 
Weed control Two hand weedings None or one 

Variety H 72 
late weeding
Local 

Method of sowing Sowing on ridges Broadcasting the 
60 cm apart with seed on flat 
2 seeds/ hole seed bed and 
10 cm hole to hole ridging 
distance 

Results both Shendi and Shambat the highest seed yields 
were produced with the October 30 and November 

Effects ofsowhig date and variety onfahabean seed 10 sowings and the lowest yield with October 10. 
yield Delaying sowing to October 20 resulted in a consid

erable reduction in yield at both locations. 
Date ofplanting. The results of the first season The three seasons' average for Selaim, Hudeiba 

(1979/80) showed that date of planting significantly and Zeidab and the two seasons' average for Aliab, 
affected seed yield at all locations except Zeidab. At Shendi and Shambat are shown in Fig. I. It is clear 
Aliab and Selaim the highest seed yield was produced that the effects of advancing sowing to October 10 
with the November 10 sowing but differences be- and 20 become increasingly negative as one goes 
tween October 30, November 10 and November 20 south from Selaim to Shambat. This could be attrib
sowings were not significant. The optimum date for uted to the higher wilt/ root rot disease incidence due 
Hudeiba was exceptionally early, October 20. to the warmer temperature in the south compared to 

In the second season(1980/81)the effect of date of the north. It is apparent that the optimum date of 
planting on seed yield was significant at all sites. At planting for Selaim was between October 10 and 20, 
Hudeiba the highest seed yield wa:. recorded with for Hudeiba between October 20 and 30, for Zeidab, 
October 10 sowing followed by October 30 and 20 Aliab and Shendi between October 20 and No
respectively. Delaying sowing to November 10 re- vember 10 and forShambat between October30 and 
suited in a considerable reduction in yield. At both November 10. 
Zeidab and Aliab the highest seed yield was obtained Variety. In the first season (1979/80) there were no 
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Fig..I. Average seed yield from six sowing dates at six locations in Sudan (1979/80 to 1981/82). 

significant differences between the test cultivars at (BF2/2, 1-1.72 and BM9/3) were very similar and 
both Hudeiba and Aliab, but the local cultivar at their average (1275 kg/ha) exceeded the yield of the 
Zeidab gave a significantly lower seed yield than the local check (Selaim) by about 12%. The interaction 
other three cultivars. At Selaim varietal differences between variety and sowing daie was significant. 
were non-significant, although Selaim local give the Whereas there was no difference between the geno
highest yield. types in October 10, 30 and November 30 plantings, 

In the second season (1980/81) there were no sig- in the other dates there were significant differences 
nificant varietal differences at Hudeiba, Zeidah or (Table 1). H.72 yielded significantly higher than Se-
Aliab. At Selaim, however, the local cultivar gave a laim local and BF2/2 when sown on October 20, 
significantly higher seed yield than the othcr culti- whereas BF2/2 yielded significantly higher than 
vars. At Shendi the optimum date of planting varied H.72 and Selaim local when sown on November 10.
 
with variety; BM9/3 and BF2/2 gave maximum In the November 20 planting, Selaim local gave the
 
yields on October 30 and November 30 respectively, highest yield.
 
At Shambat the seed yields of the improved cultivars In the third season (1981/ 82) the grain yield differ
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Table 1. Seed yield (kg/ha) of faba bean genotypes as affected by date of sowing at Shambat (1980-81). 

Date of planting 
Genotype Oct.10 Oct.20 Oct.30 Nov.10 Nov.20 Nov.30 

BM 9/3 415 1632 2432 1838 957 462 
BF 2/2 452 1549 2367 2142 852 243 
H 72 318 1958 2310 1578 865 572 
Selaim local 368 978 2106 1443 1317 507 

S.E. ± 139 

ences between the test cultivars were significant at 
Shendi, bui ,Jot at Shambat. At Shendi the yields of 
H.72 and BM9i 3 were significantly higher than those 
of BF2i 2 or the local check. 

The two seasons' average for the performance of 
the four test cultivars at the six locations is shown in 
Fig. 2. At Selaim and Hudeiba the best yielding 
cultivars were Selaim local and H.72 respectively. 
H.72 and BM9i 3gave better yieldsat Zeidab and BF 
2/2 and H.72 gave better yields at Aliab than the 
other test cultivars. At both Shendi and Shambat 
BM9/3 gave the best seed yield, but the performan-
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ces of H.72 and BM9i 3at Shendi and those of BF2/2 
and 1-1.72 at Shambat were rather similar. 

''ctso 'plantorientation and plant population on 
seed.iel 

In the first season (1980,8 1) seed yield was signifi
cantly affected by plant orientation and plant popu
lation at both Hudeiba and Shendi (Table 2). 

At Hudeiba, seed yield was significantly decreased 
by sowing one row on the eastern side as compared to 
the western side or centre of the ridge laid north

a: BF 2/2 
b:H 72
 
c:BM 9/3 
d: Local 

a 

b 

c 
c 

d b b 

a d a 

d 

Selaim Hudeiba Zeidab Aliab Shendi Shambat 

Fig. 2. Average seed yield of four faba bean varieties at six locations in Sudan (1979 to 1982). 
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Table 2. The effect of plant orientation, sowing date and plant population on faba bean seed yield at Hudeiba and Shendi 
(1980/81 and 1981/82). 

Orientation 

Rows Hudeiba: 

per
 
ridge 33 plants/ 16.6 plants,


2m2 m

1980/81 
east (E) I 2337 2328 
west (W) I 2918 2525 
centre (C) I 2969 2614 
E&W 2 2799 2900 
E&C 2 2439 2895 
W&C 2 2918 2939 
E & W & C 3 3195 3112 
mean 2796 2759 

± 

81.4 
1981/82 
east 1197 2220 
west 2668 2753 
centre 2444 2617 
north 2425 2690 
south 2666 2649 
mean 2280 2586 

south. Doubling the plant population by sowing two 
rows on a ridge gave similar seed yields to single row 
treatments sown either at thecentre or on the western 
side of the ridge, but significantly higher yields than 
the treatment with a single row planted on the eastern 
side. Tripling the plant population by sowing three 
rows on a ridge gave a significantly higher yield 
compared to all treatments except the treatment with 
two rows planted at the centre and on the western 
side of the ridge. The overall interactions between 
plant spacings (10 or 20 cm) and between sowing 
dates (October 13 or November 3) were, however, 
not significant. 

At Shendi, on the other hand, planting one row on 
the western side of the ridge gave the lowest seed 
yield. The highest seed yield was produced in the two 
row treatment planted on the centre and eastern side 
of the ridge. The November 5 sowing outyielded the 
October 15 sowing by about 22%. The plant stand 
was generally poor at Shendi compared to Hudeiba. 
The relatively low seed yield in the three row treat-
ment at Shendi was mainly due to fewei plants per 

Seed yield (kg/ha) 

Shendi: 

mean 33 plants, 
nm2 

16.6 plants/ 
mi2 

mean 

2333 2269 2508 2390 
2722 1613 1165 1390 
2791 1877 1583 1731 
2849 2145 2245 2198 
2667 2331 2208 2271 
2929 1802 1296 1550 
3154 1667 2130 1900 
± 152.1 1958 1876 ± 80.4 

+ 

102.1 

1709 1164 1110 1137
 
2711 687 939 813
 
2531 1446 1486 1466
 
2558 366 647 507
 
2658 1131 1394 1263
 

959 I115 

unit area compared to plants in the two-row treat
ments planted on the east side and at the centre of the 
ridge. At Hudeiba the lowest seed yield, obtained in 
the single row treatment planted on the eastern side 
of the ridge, was also due to fewer plants/ m2 (7.9) 
compared to 9.9. plants/ m2 in the single row treat
ment planted on the western Side. 

In the second season ( 1981 / 82) similar results were 
obtained at itudeiba (Table 2)where the lowest seed 
yield was obtained by sowing on the eastern side of 
the ridge and the highest by planting on the western 
side of the ridge. Although the differences between 
sowing dates and between plant populations were 
not significant, there was atrend towards higher seed 
yields with November I sowing compared to October 
10 and towards higher seed yields with denser popu
lation compared to a sparse population. 

At Shendi, however, the lowest seed yield was 
obtained by sowing on the northern side followed by 
that on the western side. The highest yield was ob
tained by sowing at the centre of the ridge followed 
by sowing on the southern side. November I sowing 
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outyielded Octqber" 10 sowing by about 54%. The Table 3. The effect of population density on the yield of 
denser population also outyielded the sparser popu- faba bean at Hudeiba, Zeidab and Selaim (1981/82). 
lation by about,!1,4%. 

The lower plant stand in treatments sown on the Population density Seed yield (kg/ha) 
eastern side of the ridge at Hudeiba was partly due to Hudeiba Zeidab Selaim 
the relatively higher incidence of root rot/ wilt disease u 
particularly with the earlier sowings. However, dif- 16.6/m 2 2162 1905 2253 
ferences observed in plant stand in treatments plant- 33.0/m 2 2195 2055 2495 
ed on different sides of the ridge need to be looked 49.9/ m2 2339 2070 2381 
into more carefully. An improvement in plant estab- S.E. ± 66.8 ± 58.9 ± 155.1 
lishment through cultural practices and better seed 
quality is also needed. 

Ejiect o 'plantpopulation on seed i'iehl Although further studies on the effect of seed rate 
and plant distribution are needed for different locali-

The results in Table 3 show that seed yield was ties to get conclusive results, based on the results 
increased by increasing plant population from 16.6 obtained so far a population level of 33 plants/m 2 

to 33 and 49.9 plants/ m2 at all locations, but these seems to be satisfactory for attaining good yields. 
differences were not significant at Selaim. At Hudei
ba, 16.6and 33 plants/ m2gave sinilarseed yields but Elfects of tillage and presowing watering on seed 
these were significantly lower than that obtained yield 

2from 49.9 plants/ M 2.At Zeidab 16.6 plants/ m gave 
a significantly lower seed yield than those obtained In the first season (1980/81) seed yield was signifi
from 33 or 49.9 plants/m 2, which were not signifi- cantly increased by sowing on ridges compared to 
cantly different from each other. broadcasting and then ridging (Table 4). Sowing on 

Table 4. The effect of presowing watering, land preparation and method of sowing on faba bean seed yield (kg/ ha) (1980/81 

and 1981/82). 

Treatment Seed yield (kg/ha) 

1980/81: 1981/82: 

S~jTo 
WO 
1334 

W, 
2214 

mean 
1739 

WO 
2386 

W, 
2625 

mean 
2506 

So T, 1946 2098 2022 2481 2348 2415 
SI To 2327 2636 2482 2159 2080 2120 
S,T, 1890 2169 2030 2405 2311 2358 
Mean 1874 

± 
2279 2358 2341 

± 

T,, mean=2128 
170.0 

T1,mean = 2313 
184.9 

± 164.5 ± 176.4 
T,mean =2026 T, mean = 2387 
S,mean= 1898 S,, mean = 2461 

± 53.1 ± 50.5 
S,mean = 2256 S,mean= 2239 

Wj, = no pre-sowing watering; W, = pre-sowing watering. 
S, = broadcasting; S, = sowing on ridges. 
T, = reduced tillage; T, = intensive tillage. 



84 

ridges gave 19% more seed yield than broadcasting. 
Presowing watering also resulted in 21% more seed 
yield than with no presowing watering. )ifferences 
between int'nsive tillage and rcduced tillage, howev-
er, were not significant. In the second season (1981 
-82) there was a trend towards a slightly lower yield 
in treatments sown on ridges compared to those 
broadcasted, but differ:nces were not significant. 
Presowing watering and tillage had no significant 
effect on seed yield. 

The two seasons' average indicates that differences 
between intensive and minimum tillage and between 
sowing on ridges and broadcasting is very small and 
therefore intensive tillageand ridgesowing would not 
beeconomicallyjustifiableiftheirextracost isconsid-
ered. Further elucidation is needed on the economic 
returns of pre-sowing watering, 

Fullflctorial trial 

The effects of sowing date, variety, irrigation, 
weed control and method of planting at the three 

locations during 1980/81 and 1981/82 are shown in 
Table 5. Sowing at the recommended date of plant
ing gave significantly more seed yield at tile three 
locations in both seasons. Recommended weeding 
(two hand weedings) resulted in higher sced yields at 
all locations during the 1980 8 1 season but differen
ces between rccommended weeding and farmers' 
weeding were not significant at Shendi. In the second 
season (1981/82) the difference between recommend
ed weeding and farmers weeding was not significant 
at all locations. 

Irrigation at 7 to 10 day intervals resulted in higher 
seed yields than the farmers' practice of irrigating at 
two week intervals at all locations in both seasons, 
but the differences were not significant at Shendi in 
1980 81 and at Shambnit in 1981 82. The beneficial 
effect of the recommended irrigation schedule was 
more conspicuous with early sowing (November I) 
than with delayed sowing(November 22). There \\,ere 
no differences between ,he cultivar H.72 and the 
local cultivar. 

The farmers' method of planting resulted in higher 

Table 5. Effect of sowing date, irrigation regime, weed control, variety and planting method on seed yield of faba bean at 
IIudeiba, Shendi and Shambat Research Stations. 

Treatment 	 Seed yield (kg/ha) 

1980/81 	 1981/82
 

Hudeiba Shendi Shambat Hudeiba Shendi Shiambat 

Date of planting 
recommended 2138 899 2888 2345 1291 3056 
farmers' 1205 587 2339 1771 1136 2361 
S.E. ±63 ±22 ±118 ±43 ±72 ±64 

Irrigation regime 
recommended 1984 735 2880 2570 1661 2781
 
farmers' 	 1360 751 2346 1540 767 2636 
S.E. ±63 ±22 ±118 ± 43 ± 72 ±64 

Weed control 
recommended 1802 753 2587 2068 1280 2630
 
farmers' 	 1541 733 2640 2047 1140 2787 
S.E. ±63 +22 +118 ±43 ±72 ±64 

Variety 
recommended 1635 755 2653
 
local 1708 730 2573
 
S.E. 	 -63 ±22 +118 

Method 	of planting 
recommended 2035 1245 2327 
farmers' 2080 1183 3090 
S.E. 	 ± 42 ± 72 ± 64 
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yields at Shambat and Hudeiba than the recom- western sides. There was a trend towards higher 
mended planting, but the difference was not signifi- yields with denser plant populations. A plant 
cant at Hudeiba and Shendi. population of 33 plants/ m2 would be satisfactory 

for attaining high seed yields. 
4. 	 Intensive tillage and sowing on ridges gave slight-

Conclusions 	 ly higher yields than reduced tillage and broad
casting. However, these practices do not seem to 

I. 	The adverse effects of early planting were more be economically justifiable. Presowing watering 
pronounced as one goes south from Selaim to can improve seed yield through better stand estab-
Shambat. The optimum date of planting varied lishment, but its economic return needs to be elu
according to locality, being between October 10 cidated. 
and 20 at Selaim, between October 20 and 30 at 
Hudeiba, between October 20 and November 10 
at Zeidab, Aliab and Shendi and between October References:
 

30 and November 10 at Shambat.
2.The performance of cultivars also varied accord- Ageeb, O.A.A., 1981. Aspects of faba bean agronomy in the 
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ing to locality. The best yielding cultivar at Selaim 1981.
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seed yield significantly. At Hudeiba, sowing on 151-159. 
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6. Water relations
 

Introduction 

Agriculture in the Nile Valley of Egypt and Sudan depends almost entirely on irrigation from the River Nile. 
Rainfall is negligible as a source of irrigation water. In both countries water availability is becoming an 
increasing constraint to agricultural production. 

In Egypt the recent lateral expansion of agriculture and the increasing needs of the growing population and of 
the industrial communities has created a shortage of water. This has forced the country to rationalise its present 
water use arid to develop new water resources e.g. the use of acceptable drainage water. One aspect of 
agricultural policy in Egypt at present is to maximise production per unit of water. However, the traditional 
irrigation practices used in growing faba beans are not suitable for such maximisation. In order to optimise 
production, farmers must know when and how to use water and in what quantities. Therefore the water relations 
studies in Egypt focused on the effects of different irrigation practices on faba bea, ";ield and performav.'e. 

In Sudan faba beans are grown with lift irrigation on small holdings along the banks of the Nile north of 
Khartoum. Since the energy crisis in the mid 1970's, lift irrigation using diesel pumps in Sudan has become very 
expensive. Also, diesel fuel is often not available at the right time and/or in adequate amounts.The recent 
expansion in perennial horticultural crops has put additional strain on the existing irrigation facilitieq many of 
which are old and in need of frequent repair. Thus the water relations studies in Sudan as in Egypt attempted to 
determine the ontimum irrigation practices for faba bean production, so that the available water can be used to 
the greatest effect. 

Vater relations studies in Egypt 

The work reported here was carried out to study 
the effect of irrigation practices on the yield of faba 
beans in Egypt. The research program started in the 
1979/80 season and lasted for three years at Sakha 
(Northern Delta), Sids and Mallawi (Middle Egypt) 
and at Matana (Upper Egypt). The main objectives 
of the work were: 
I. 	to evaluate the response of faba beans to a water 

regime during different physiological stages of 
growth. 

2. 	 to study the effect of soil moisture stress on the 
yield of faba beans. 

3. to determine evapotranspiration rates at the dif
ferent stages of growth. 

4. 	 to calculate the economic optimum soil moisture 
levels. 

5. 	to compute the consumptive use coefficient (K) 
for the Blaney-Criddle formula. 

Th,, ,a tect of different irrigation practices on yield, 
evapotranspiration rate, water use efficiency and soil 
extraction patterns was investigated. Using the Bla
ney-Criddle formula and meteorological data, the 
consumptive use coefficient (K) was calculated. The 
large amount of data gathered from the work 
enabled the study of several aspects of water use by 
faba beans. 

M.C. Saxend and R.A. Stewart (eds.), Faba Bean in the Nile Valley, ISBN 90 247 2846 0.
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5. An irrigated faba bean field. 

Table 1. Yield of faba beans (t/ha) as affected by water regime at Mallawi. 

Irrigationi 
Treatment ------------------------------------ Seed yield Relative 

before during after (t/ha) yield (%) 
canal closure annual closure canal opening 

A + + + + + + 6.884 100 
B + + . . . 6.242 93 
C + + 0 ++ + 6.534 95 
D + 0 . . . 6.025 88 
E + + + + + 6.025 88 
F + + + + 5.809 84 
G + + 0 + + 5.600 81 
H + 0 + + 5.292 77 

L.S.D. 0.05 0.508 
0.01 0.680 

1+ indicates one irrigation; 0 indicates no irrigation. 
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Table 2. Combined analysis of faba bean seed yield as affected by soil moisture stress. 

Seed yield (t/ha) 

Treatment1 
1980- 81 

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

Sakha Matana Shkha 

1981 -82 
- -  - - - -  - - - -  - - - -  - - - - -  

Sids Mallawi Matana 
Mean 

M1 
M2 
M3 
M4 
M5 

L.S.D. 0.05 
0.01 

1.922 
2.375 
2.530 
2.030 
1.860 

-

-

4.360 
3.818 
3.475 
4.933 
4.435 
0.546 
0.740 

2.601 
2.553 
2.525 
2.358 
2.218 

-

-

2.991 
2.999 
3.458 
3.506 
3.142 

-

-

5.601 
5.127 
3.737 
4.736 
4.236 
0.650 
0.880 

4.522 
3.843 
3.201 
4.439 
3.998 
0.500 
0.700 

3.666 
3.452 
3.154 
3.667 
3.315 
0.238 
0.316 

1M 1 irrigated at 40 % depletion in available water 
.. .. 

M3 
M2 . . 60 % .. 

. . 80 % .. .. .. 
M4 .. .. 80 % . .. .. 
M5 80 % . . . 

Results 

Response Qi'ha beans to water regine 

It was found that withholding irrigation through 
the annual closure of irrigation canals had an insig-
nificant effect on faba bean yields. The treatment of 
five irrigations (two before canal closure and three 
after canal opening) produced optimum yields (Ta-
ble I). 

EJfect ofsoil moisture stress on./aiba beans 

A combined analysis of faba bean yield for seasons 
and locations is given in Table 2. It can be noticed 
that the highest yield was obtained from treatment 
M4, which constituted irrigation at 80% depletion in 
available soil moisture until flowering, followed by 
irrigation at 40% level of depletion thereafter. It can 
be concluded that the stage during which irrigation is 
essential to avoid any decrease in yield is the flower-
ing to pod filling stage. 

Cro)-waterrelations 

Evapotranspirationrate. Evapotranspiration rates 
as affected by soil moisture stress are presented in 
Table 3. The data indicate that consumptive use of 

.. 

.. 

until flowering followed by 40% depletion.
 
to to..60 %depletion.
 

water by faba beans differs from one location to 
another. This is mainly due to the changes in climate 
which control the diffusion of water vapour to the 
air. Water use values for the Northern Delta were 
lower than those obtained in Upper Egypt, while the 
values for Middle Egypt were found to be in between 
the two. 

Soil moisture stress had a negative effect on evapo
transpiration rate: as soil moisture stress increased 
the consumptive use of water decreased. The in
creased water availability to plants in addition to the 
high amount of evaporation from wet compared to 
dry soil surfaces results in increased consumptive use 
of water. 

Although the consumptive use varied between 
areas for reasons such as those mentioned above, it 
followed a similar trend at all locations. Evapotran
spiration rates were low early iii the season when leaf 
area was small and roots were shallow. The maxi
mum water use was recorded in March. the period of 
pod formation. A decline in water use then occurred 
(in the Delta and Middle Egypt) when plants ap
proached maturity. 

JIater use e/0.'fcienc'r. Water use efficiency (WUE) 
values were 0.800, 0.850, 0.985, 0.944 and 0.935 kg 
seeds/ n of water consumed for M1, M, M., M4 and, 
M5 treatments respectively. The driest treatment 
(M3) produced the highest WUE values, followed by 
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Table 3. Water consumptive use by faba beans at different locations. 

Water consumptive use (cm) 

Monthly rate 
Treatment - --------------------------------

Nov. Dec. Jan. Feb. 
--

March 
-- - -

April 
- Seasonal 

rate 
Daily 
rate 

"11 7.04 
M2 6.50 
M3 3.46 
M4 3.78 
M5 3.74 

Sakha 
5.65 

4.41 
4.14 
4.46 
4.30 

6.10 
5.87 
5.24 
5.95 
5.56 

9.75 
8.19 
5.36 
7.48 
5.73 

10.86 
11.26 
4.21 
8.09 

6.08 

39.40 
36.23 
22.41 
29.76 

25.41 

0.26 
0.24 
0.15 
0.19 

0.17 

M1 4.84 
M, 3.60 
M3 3.18 
M4 2.90 
M5 2.75 

5.94 
5.69 
5.79 
4.84 
5.01 

Sids 
5.24 
5.79 
6.66 
5.67 
6.06 

8.86 
7.11 
6.27 
7.91 
6.62 

10.81 
10.61 

7.11 
9.60 
8.44 

8.29 
6.68 
4.25 
7.92 
7.03 

43.98 
39.98 
33.53 
38.84 
35.91 

0.28 
0.25 
0.21 
0.25 
0.23 

Mallawi 
M1 2.37 
M2 1.11 
M3 1.11 
M4 1.11 
M5 1.11 

5.80 
4.59 
3.42 
3.41 
3.41 

6.41 
5.18 
4.35 
5.31 
4.14 

11.61 
10.89 

9.36 
10.00 
7.29 

10.33 
8.11 
8.83 

11.27 
8.32 

9.13 
10.92 

5.19 
8.16 

10.74 

45.65 
40.80 
32.26 
39.26 
35.02 

0.29 
0.26 
0.21 
0.25 
0.22 

M1 10.82 
M2 9.06 
M3 7.37 
M4 10.94 
M5 9.49 

11.32 
9.33 
7.51 
6.66 
6.88 

Matana 
7.05 
5.71 
6.15 
7.02 
5.35 

9.09 
8.32 
7.07 
7.14 
8.87 

11.49 
11.08 
10.84 
9.84 
8.01 

-
-

-

-

-

49.77 
43.50 
38.94 
41.60 
38.60 

0.34 
0.29 
0.26 
0.28 
0.26 

1TreatmentsM 1 , to M5 are explained underTable 2. 

the M4 and M5 treatments. There were no significant 65.5% for the wet (M,) anu dry (M3) soil moisture 
differences between treatments M4 and M5. levels respectively. These findings show that when 

From an economic point of view, it can be con- soil is kept wet by frequent irrigation, more water is 
cluded that irrigating faba beans until flowering at extracted from the surface soil layers. 
the depletion of 80% of the available soil water and It was found that more than 67% of the water 
then irrigation after 40% depletion, is the best treat- needed by faba beans was obtained from the upper 
ment and apparently the most efficient. 30 cm, denoting that this was the zone of maximum 

doil moislure e.viractio f)attern. The average root activity. It can be concluded that for practical 
percentage values of soil moisture extraction are il- irrigation purposes, the upper 30 cm of the soil pro
lustrated in Figure 1. There were substantial reduc- file is the most important soil fraction, since it con
tions in moisture extraction with increasing profile tains about 70% of the active roots. 
depth irrespective of the available soil moisture level. Consumpiive use coe.ficient. The Blaney-Criddle 

Mean values from the upper 30 cm were 73.6% and formula involves the calculation of the consumptive 
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Fig. I. Soil moisture extraction pattern by fba bean in the Delta, Middle Egypt and Upper Egypt.smtvusofwri n inhe (U hriaie sflos 

use factor (F) from the mean temperature in degrees Conclusions 
Fahrenheit (T) and the percentage of total annual 
daylight hours occurring during the period (P) in Two series of experiments were conducted at four 
question. An empirically deermined consumptive agricultural research stations, namely Sakha, Sids, 
use coefficient (K) is then used to estimate the con- Mallawi and Matana. The main results can be sum
sumptive use of water in (U) where as follows:inches marised 

I. Withholding irrigation through the annual do-P XT sure of irrigation canals had an insignificant effect 
U =KF =K ( 00 on faba bean yields at Mallawi. 

2. The treatment including irrigation after 80% de-
It was found that the average values of K were 0.46, pletion in available soil moisture until flowering 
0.53, 0.45, 0.53, 0.70, 0.74 and 0.56 for October, followed by irrigation at 40% level of depletion 
November, December, January, February, March produced optimum yields.
 
and April respectively. It can be noted that the max- 3. The stage where irrigation isessential to avoid any
 
imum value was obtained during March and the decrease in yield is from flowering to podfilling.
 
seasonal K value was 0.58. 4. The total consumptive use of water by faba beans 
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was 31.85, 39.03 and 41.73 cm respectively for the 
Delta, Middle and Upper Egypt. 

5. 	 The water use efficiency of faba beans was 0.944 
kg seeds/iM3 of water consumed. 

6. 	 It can be concluded that for practical irrigation 
purposes, the upper 30 cm of the soil profile is the 
most important soil fraction, since it accounts for 
about 70% of the total soil moisture extraction. 

7. 	Applying the Blaney-Criddle formula, the sea-
sonal consumptive use coefficient (K) was 0.58 
and the maximum value was obtained during 
March. 

Water relations studies in Sudan 

During the first phase of the Project six trials were 
carried out to study the response of faba beans to 
frequency of irrigation and to moisture stress at dif-
ferent stages of growth. The aim was to provide the 
farmer with a simple guide for irrigating his crop and 
to make him aware of the detrimental effects of water 
stress at certain stages of plant development. 

At 	Hudeiba a trial was conducted to study the 

Table 1. The effect of irrigation frequency at 
different stages of plant growth at Hudeiba 
(1979-80). 

Watering interval (days) 	 Seed yield 
(kg/ha) 

It II III 

7 7 7 1466 

10 10 10 1016 

14 14 14 1004
 

7 7 14 1466 

7 14 7 1038
 
7 14 14 916 


14 7 7 1333 

14 7 14 1345 

14 14 7 1211 


S.E. ±93 
S--------- ----------

=1 first phase of plant growth, from planting 
to the start of flowering. 

II = second phase of plant growth, from the 
start of flowering to 100% pod setting. 

III = third phase of plant growth, from 100% 
pod setting to maturity, 

effects of irrigation frequency in relation to three 
defined phases of plant development: 
I. from planting to the start of flowcring. 
2. 	from the start of flowering to 100% pod setting. 
3. 	from 100% pod setting to maturity. 

The results (Table I) show that irrigation frequen
cy hada highlysignificanteffect onseed yield. Water
ing every 7 days throughout plant development sig
nificantly outyieldcd the 10- and 14-day regimes by 
44%. Water stress was very detrimental to seed yield 
if it was applied during the development phase from 
the start of flowering to 1009 pod setting, as it 
substantially reduced the number of grains per plant. 

When the trial was repeated during the next season 
at two more sites, the continuous 7-day regime pro
duced 40, 34 and 33% more seed yield than the 
continuous 14-day regime at -ludeiba, Aliab and 
Zeidab respectively. A similar trial at Shambat in 
1980/81 also showed that watering at 10-day inter
vals throughout plant growth gave significantly bet
ter yields than irrigating at 15-day intervals. Water 
stress during both the flowering anid the fruit devel
opment phases was then more critical to seed yield 
than it was during the vegetative period (Table 2). 

At Wad Medani (a marginal area for growing faba 
beans) frequency of irrigation had a profound effect 
on seed yield. The best yield followed watering every 
7 days; this was 43 and 129% higher than yields 
obtained from watering every 14 and 21 days respec-

Table 2. 'Ihe effect of differential irrigation of faba 
beans on seed yield at Shambat (1980-81). 

Watering interval Seed yield No. of irrigations 
(days) (kg/ha) 

Il 11 11 

10 10 10 1811 11 
15 15 15 1183 8 
10 10 15 1450 10 
10 15 15 1200 9 
15 10 10 1464 10 
15 10 15 1378 9 
15 15 10 1308 9 
10 15 10 1394 10 

S.E.+ 93 

11, 11and II represent the first, second and third 
growth stages as described under Table 1. 
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500 

r-"] 7 days watering intervals 	 filling (67 -87 days) and their different combinations. 
The results (Table 3)clearly indicate that water stressW 14 days 
during the early vegetative stage had no effect (Wad 

1000 ] 21 days 	 Medani and Hudeiba) or very little effect on seed 

yield (7% reduction at Shambat). Water stress during 

Ii 
pod formation decreased seed yield by 30% (Sham

bat and Wad Medani) to 46% (Hudeiba) compared
'-, i to the crop continuously watered at 10-day intervals. 

However, when the 9tilirrigation was not given (dur
- a .! ing late grain filling) seed yield fell by 18, 22 and 31% 

at Hudeiba, Wad Medani and Shambat respectively. 
- •_In the marginal faba bean growing area south of 

Oct. 10 Oct. 24 Nov. 7 Nov. 21 Khartoum, heat stress and the short growing season 
Sowing date sets an upper limit to plant growth and yield. Here 

Fig. I. The effect of sowing date and watering interval 	 frequent irrigation, besides its main role in satisfying 

on seed yield at Wad Medani (1980/81). 	 the crop's needs, creates a cooler micro-climate less 
favourable to wilt/ root rot disease and more favour
able to plant growth and development. This was 

tively. Soil moisture stress reduced seed yield as a clearly shown in a sowing date, mulching and water
result of its depressive effect on plant stand and on ing interval trial replicated at Shambat and Wad 
the number of pods per stem (Fig. I). Medani in 1981/82. Mulching(with grass)improved 

The possibility of some saving in irrigation water soil moisture status during the first four weeks of 
with minimal losses in seed yield was studied in a field plant growth and led to significant increases in plant 
trial replicated at Hudeiba, Shambat and Wad Me- stand, especially with the first sowing date. and gave 
dani in 1981/82. The trial examined the effects of 21% and 15% increases in seed yield at Wad Medani 
withholding irrigation once, twice and three times at and Shambat respectively. The watering regime had 
various stages of plant growth compared to regular a highly significant effect on seed yield at both loca
watering at 10-day intervals throughout the growing tions. Watering every 7 days increased seed yield by 
season. An additional control treatment consisted of 128 and 83% compared to the 14-day watering re
water.-,g every 15 days. The stages of plant growth gime (Table 4). The increase was due to significant 
chosen were: early vegetative stage (17-27 days from increases in plant stand and ;n the number of pods 
planting), pod development (47-67 days), late grain per stem. 

Table 3. The effect of water stress at different stages of plant growth on seed yield (1981-82). 

Seed yield (kg/ha) 
Treatment 

Wad Medani Shambat Hudeiba 

Watering every 10 days to maturity 974 2840 2571 
Watering every 15 days to maturity 646 1847 1919 
As 1 but 3rd irrigation missed 957 2612 2596 
As 1 but 7th irrigation missed 678 2025 1389 
As I but 9th irriation missed 801 1962 2017 
As I but 3rd and 7th irrigations missed 593 1856 1547 
As 1 but 7th and 9th irrigations missed 561 1655 1387 
As 1 but 3rd and 9th irrigations missed 646 1543 1981 
As 1 but 3rd, 7th and 9th irrigations missed 513 1652 1374 

S.E. + 	 63 112 86 
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Table 4. The effect of sowing date, mulching and watering interval on seed yield and some agronomic characters 
(1981-82). 

Seed yield (kg/ha) 

Sowing Date Wad Medani Shambat 

Oct. 10 802 1843 
Oct. 20 1063 2734 
Oct. 30 1052 2530 
S.E. ± 38 87 

Watering Interval 
7days 1354 3269 
14 days 594 1790 
S.E. ± 31 71 

Mulching 
mulch 1073 2702 
no mulch 885 2357 
S.E. ± 31 71 

Results from the on-farn, trials also indicated the 
importance of frequent irrigation as a single major 
factor, either alone or in combination with other 
factors, in determining the seed yield of faba beans. 
In the last two years the average contribution of 
frequent irrigation (10- vs 20-day interval) to grain 
yield was 452, 570 and 299 kg/ ha for Aliab, Zeidab 
and Selaim respectively. 

More experimental support for frequent watering 
also came from the results of the full factorial trial, 
which in the 1981/82 cropping season showed that 
the recommended 7-day regime resulted in yield 
gains o' 1025, 894 and 145 kg/ha over the farmers' 
practice (irrigation every 15 days) at Hudeiba, Shent-
di and Shambat respectively. At Hudeiba the same 
trial also showed that the early sown crop benefited 
more from frequent irrigation than the late sown 
crop. 

Plant per m 2 Pods per plant 

Wad Medani Shambat Wad Medani Shambat 

12.1 7.2 12.6 32.8 
18.6 12.8 11.0 27.5 
19.9 11.0 16.0 24.8 
0.38 0.37 1.3 0.84 

18.4 11.2 15.5 32.7 
15.4 9.5 10.9 24.0 
0.31 0.3 1.0 0.68 

18.5 11.4 13.6 27.4 
15.0 9.4 12.8 29.3 
0.31 0.3 1.0 0.68 

Conclusion 

From the above it can be concluded that in order 
to get reasonable yields of faba beans the crop needs 
to be irrigated every 7 to 10 days, and that water 
stress during flowering and pod formation is very 
detrimental to seed yield. Water could be saved dur
ing the early vegetative stage with minimum losses in 
grain yield. 

In the second phase of the Project the research 
program will concentrate more on quantitative mea
surements with regard to crop water requirement, 
water use efficiency and the economics of irrigation 
in the different regions. 



7. Microbiology
 

Introduction 

Faba beans are capable of fixing large quantities of atmospheric nitrogen, through symbiotic association with 
Rhizobium leguminosarum, to meet most of their nitrogen needs. Well managed fields of faba beans can thus 
produce large yields with little or no fertilizer nitrogen application even on soils with low nitrogen content 
provided an adequate population of effective strains of R. Iegnidnosarian is present in the rhizosphere and the 
symbiotic association is not constrained by cultural and environmental conditions. 

The farmers in the Nile Valley of Egypt and Sudan have been producing faba beans for hundeds of years with 
little or no nitrogen application and without inoculation. Although yields vary from area to area and from farm 
to farm, nitrogen fixation does not seem to be a constraint to yield as in general well managed crops -how no 
symptoms of nitrogen deficiency. It follows, therefore, that the soils of the traditional faba bean growing area.; in 
the Nile Valley should have adequate native populations of R. leguindosarum permitting the development of a 
good symbiotic nitrogen fixation system. The work of Hamdi (1982) in Egypt and of Musa (1982) in Sudan has 
in fact shown the presence of adequate native rhizobial populations in the traditional faba bean growing fields. 
However, the population has been found to vary depending upon the rotation followed and cultural techniques 
adopted in managing the sampled fields (Loutfi et al., 1980; Musa, 1982). Leaving the soil fallow for extended 
periods (Sharaqi practice) has caused a considerable decrease in the population of R. leguniinosarutm(Loutfi et 
al., 1980) in Egyptian soils. Fortunately such a practice is not very common. 

Notwithstanding the fact that the traditional fields of faba bean production in Egypt and Sudan appear to 
have adequate levels of R. legunniiosarutn, there was a need for exploring the potential of introducin, wer and 
better strains of Rhizobiunnwith a view to improving further the productivity and quality of faba beai. tn these 
areas. Competition with native Rhizobiunm may be an important factor in limiting the establishment of newly 
introduced improved local or exotic strains. The increasing use of pesticides, such as pronamide to control 
annual grassy weeds in the Nile Valley, necessitates that theireffect on the development of symbiotic association 
is studied. Further, in Sudan, it is proposed to expand the cultivation of faba beans to non-traditional fa.,)a bean 
growing areas south of Khartoum. A study by Musa (1982) in such areas has shown that the population of 
R. leguminosarumnt was rather low and in some fields almost completely absent. Hence the need for evaluating 
different strains and methods of inoculation in such conditions was obvious. 

Motivated by the above considerations, studies on the microbiological aspects of faba bean production 
technology were undertaken both in Egypt and Sudan. To provide better interpretation of the effects of various 
agronomic variables tested in the on-farm trials, studies on nodulation were undertaken in some of these trials. 
In addition, the effect of inoculation on nodulation and crop growth was also studied on farmers' fields, as 
previous studies had generally restricted themselves to the experimental stations. The results of these studies are 
described in this chapter. 

M.C. Saxend and R.A. Stewart (eds.), Faba Bean in the Nile Valley, ISBN 90 247 2846 0.
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Microbiology research in Egypt 

The experiments in Egypt were aimed at studying 
the effect of the following factors on the nodulation 
and/or nitrogenase activity of nodules and plant 
growth: 
I. 	inoculation with different strains of R. legumin-

osarum in different faba bean genotypes; 
2. 	 competition between introduced and native 

strains of R. leguninosartam; 
3. soil moisture supply; 
4. 	application of different rates of N and P fertilizers; 

and 
5. application of pronamide herbicide. 

These studies were carried out on farmers' fields in 
three governorates (Minia, Gharbia and Kafr El 
Sheikh) as well as on research stations. In addition, 
the status of nodulation of faba beans in farmers' 
fields was also examined. In all the experiments nod-
ulation was evaluated by nodule count and dry 
weight determination. In some experiments the ni-
trogenase (N.,-ase) activity was estimated using the 
acetylene reduction technique (Dart and Harris, 
1972). In order to evaluate the competition between 
the introduced R. legtnuinosarnmnstrains (leg I, 635, 
636 and B-B), antisera were prepared according to 
Thornoton and Kleczkowski (1950). Antigen of the 
formed nodules was then prepared from 5 to 15 
selected nodules and the agglutination test was made. 

Results 

Nodulation infarners'fields 

The status of nodulation of faba bean plants 
grown without inoculation was examined in 49 fields 
throughout Minia and Kafr El Sheikh governorates. 
Samples of three plants from each of 30 locations in 
Miniaand l9locationsinKafrElSheikhwereexam
ined for nodule number and dry weight. 

In the Minia area, the average number of nodules 
was 79.5/ plant; the dry weight of the nodules ranged 
from 0.02 to 1.42g/plant with an average of 
0.36 g/ plant, and the dry weight of plants ranged 
from 57 to 212g/plant with an average of 
127.8 g/ plant. ln the delta area of Kafr El Sheikh, the 
number of nodules ranged from 30 to 137/ plant with 
an average of 94/plant, weighing from 2.2 to 
31.4 g/ plant with an average of 13.06 g/plant. 

The variation in nodulation in the two regions can 
be attributed to the fluctuation in population of R. 
leguminosaron. 

Response o /'fababean to inoculation in on-farn 
trials 

Field experiments were conducted at ten locations 
in Upper Egypt(Minia governorate) during 1979/80 
and the results are presented in Table I. Responses to 

Table 1. Response of faba bean to inoculation in the on-farm trials at 10 locations in 1979/80. Nodulation 
was evaluated 77 to 91 days after planting. 

No. of nodules/plant Wt. of nodules Seed yield (t/ha) Straw yield (t/ha) 
(g/plant) 

Location inoc. non inoc. inoc. non inoc. inoc. non inoc. inoc. non inoc. 

Etsa 426 180 1.67 0.50 3.04 2.68 8.22 6.40 
Samaloot 212 126 0.70 0.42 3.64 2.68 11.28 9.22 
Der Samaloot 364 136 1.70 0.66 2.76 2.21 14.11 12.47 
Tiba 332 160 1.24 0.76 3.719 4.18 4.53 6.08 
Beni Sharawi 406 186 1.96 1.05 3.77 3.82 9.27 9.56 
Beni Abaid-S 302 122 1.07 0.52 3.91 3.73 11.00 10.30 
Beni Abaid-M 416 170 1.19 0.34 3.11 3.75 7.90 6.70 
Al Fekriah 479 285 1.76 1.36 3.60 3.30 9.40 9.20 
Etlidam 325 178 0.76 0.09 3.10 2.40 6.00 4.80 
Derinwnas 406 189 1.10 0.50 4.20 3.40 - --

Mean 367 173 1.3 3.61 3.2 2.9 8.11 7.2 
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inoculation in terms of nodule number and weight 66 and 110 days with all strains. However, in 
were observed from 77 to 91 days after planting at all certain instances, maximum activity was delayed 
locations. However, a significant seed yield response until 66 days. 
was only detected at three out of the ten locations, 2. The N,-ase activity of the nodules of Giza 4 was 
and no significant effect on straw yield was observed, generally higher than that of other cultivars. In

oculation with different strains did not improve 
Response ofd(f'frentfaba bean cultivarsto inoctda- the N,-ase activity as compared to the control. 
tion with d(If/erent strains of R. leguminosarum 

One field experimentOne ielwasexerientwasconuctdconducted at Sakha, and Competition between introduced atl native R. lea Sahaand gum inosa rum 
aa second experiment was conducted in pots in 

greenhouse at Giza. Faba bean cultivars Giza 3,Giza Results showing the competitive ability of inocu
4 and F.402 were the host plants and the local strains lated Rhizohium strains against the natural strains in 
of R. leguminosarum(leg 1,635,636, 117-1 and 1034) Egyptian soils can be summarised as follows: 
were used singly or in a mixture to inoculate these I. The introduced strains of R.leguminosarum (leg 
three faba bean cultivars. Inoculant imported from I, 635, 636 and 13.1.) and the natural population 
ICARDA (strain 13.13.) was also used. There was an could be distinguished on the basis of their anti
uninoculated control. genie reaction. 

Field experiment. The data given in Table 2 show 2.There was a variable competitive ability of strains 
that there was no significant difference between the inoculated singly on different hosts: strain leg I 
number of nodules pre/Juced by different strains on gave 90, 60 and 80% nodules on Giza 3,Giza 4and 
plants of different ho,t genotypes. However, nodule F.402, respectively. The values forstrain 635 were 
weight was increased with certain strains, e.g. strains 70, 80,and 80%, for the strain 636 were 80, 70 and 
leg I, and 1034, for all genotypes. Nodule weights 100%and forthestrain B.B. were60,80and6O%of 
with the other strains varied with different genotypes nodules on Giza 3, Giza 4 and F.402, respectively. 
of faba bean. Certain strains caused significant in- 3. When a mixture of the local strains (leg 1,635 and 
creases in the dry weight of plants. Strain leg I was 
efficient on all varieties; other strains had variable 636) was used, different strains showed differentYild nosigifiant
effects (Table 2). Yield results showed no significant and 40% of nodules on Giza 3, Giza 4,and F. 402differences between strains. However, significant dif- respectively; strain 635 gave 30, 10 and 20% and 

effets Tabeesuts2. howe 	 percentages on different hosts: leg I gave 50, 60 

ferences were observed between inoculated and nonfereceswereninoculated strain 636 gave 20, 30 and 40% on Giza 3, Giza 4inoculated treatments. 
 and F. 402 respectively. It was also apparent thatGreenhouse e.\7)eriment. The strains of Rhizobia the natural population was excluded when the 
gave significant increases in the number of nodules mixture of Rhizobium strains was used. 
on the hosts Giza 3 and Giza 4 but not on the host F. 
402 (Table 3). The dry weight of nodules caused by 
strains 1034 and B. B. showed significant differences 4'i'ect oiwaterstres.m on nohdation ofa~ba bean 
from the control in hosts Giza 4 and F. 402 respec
tively. A similar pattern was observed with the dry The effect of vrying levels of scil moisture stress 
weight of plants. Strain 1034 caused a highly signifi- on nodulation was ,Auicd in 1980/81 in a field 
cant increase in the dry weight of both Giza 4 and F. experiment at Sakha in which the soil was irrigated 
402. Strain B. B. caused a highly significant increase after the depletion of increasing amounts ofavailab!e 
in all three hosts. The genotype F. 402 had signifi- moisture in the top 30 cm layer of soil. The nodule 
cantly higher nodule and whole plant dry weights in number and dry weight at 58 days after planting were 
response to inoculation, 	 increased by a small margin with the wetter soil 

From the data of N,-ase activity in terms of the moisture regime (irrigation at 40% depletion of 
progressive changes at different periods (Fig. I) the available soil moisture) compared to the drier re
following general trends were found: gimes (irrigation at 60 or 80% depletion levels). The 
I. 	Nitrogenase activity was detected in all cultivars at differences disappeared as the crop advanced pre

15 days of age of the plants and continued to reach sumably because of the shallow water table at this 
a maximum at 45 days, followed by a decrease at site. 
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Table 2. Response of faba bean cultivars to R. leguminosarum strains in field experiments at Sakha Research Station (1979-80). 

Nodule number/plant Nodule dry weight (g/plant) Plant dry weight (g) 
R. leguminosarum - -- ------ 

strain Giza 3 Giza 4 Fam. 402 mean Giza 3 Giza 4 Fam. 402 mean Giza 3 Giza 4 Fam. 402 mean 

Control 336 388 318 347 1.20 1.16 1.17 1.18 25.66 21.27 27.38 24.76 
Leg- 1 331 411 439 394 2.10 2.40 2.32 2.27 36.97 51.98 42.92 43.t2 
1034 221 406 256 295 1.54 1.69 1.72 1.68 32.66 32.75 31.32 32.44 
636 298 306 289 298 1.47 1.65 1.53 1.55 30.35 26.50 21.20 26.02 
635 259 275 380 304 1.40 1.80 1.72 1.64 27.62 33.75 23.00 28.12 
117- 1 318 268 301 295 1.86 1.48 1.78 1.70 26.79 17.75 37.00 27.18 
B.B. 270 226 373 290 1.86 1.44 1.51 1.60 30.10 27.62 28.02 28.58 
mixture 258 339 230 275 1.25 1.60 1.93 1.61 33.15 24.40 27.28 28.28 
mean 286 327 323 1.60 1.66 1.71 30.41 29.38 29.77 



Table 3. Aesponse of faba bean genotyeps to different strains of R. leguminosarumin a plot experiment in 1979-80, after 110 days. 

Nodule number/plant Nodule dry weight (g/plant) Plant dry weight (g) 
R. leguminosarum 

strain Giza 3 Giza 4 Fam. 402 mean Giza 3 Giza 4 Faro. 402 mean Giza 3 Giza 4 Fam. 402 mean 

Control 195 83 286 188 0.81 0.88 1.08 0.92 13.20 13.23 14.50 13.64 
Leg 327 158 347 277 0.84 0.94 1.16 0.98 4.50 5.87 12.47 7.61 
1034 157 383 326 289 0.74 1.26 1.66 1.22 7.13 19.13 21.10 15.79 
636 163 71 232 155 0.36 0.40 0.83 0.53 5.90 10.53 10.73 9.06 
635 128 152 186 155 0.61 0.33 0.57 0.50 8.60 9.00 12.23 9.94 
117 100 170 215 162 0.61 0.79 0.78 0.73 6.23 14.47 15.17 11.96 
B.B. 178 197 156 177 0.52 0.53 0.36 0.47 11.13 13.40 18.03 14.19 
mixture 190 373 333 299 1.24 1.19 1.37 1.27 17.10 16.17 22.17 18.48 
mean 180 199 260 0.72 0.79 0.98 9.22 12.72 15.80 
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Fig.1. Nitrogenase activity of faba bean root nodles of cultivars Giza 3,Giza 4and F. 402 inoculated with different strains 
of R. leguntinosaruni. 

Fertilizationwith different levels of N and P There was no significant difference between the dry 
weight of plants as affected by different treatments at 

The effect of phosphate application with and Nubaria or Samaloot. 
without different rates of nitrogen application was With respect to yield, the only significant effect of 
studied in eight field experiments in 1980/ 81.Four of inoculation alone or with fertilizers was observed at 
these were in Lower Egypt (two each at Gemmeza Gemnmeza. At Abou Kurkas, inoculation along with 
and Nubaria) and four in Upper Egypt (two each at application of 35.7 kg N and 71.4 kg P.,O/ha gave
Abou Kurkas and Semaloot). Application of phos- the highest yield. 
phate up to 71!.4 kg P,05/ ha alone or in combination 
with nitrogen at small ( 17.8 and 35.7 kg/ ha) or high Suisceptibilit)lto applicationo/herbivide 
(120 kg/ ha) rates of application had no significant
effect on the nodulation of faba beans at any of these The effect of pronamide (Kerb) on nodulation and 
locations. Soil analysis revealed that the available N.,-fixation of faba bean was examined in field exper
phosphorus status of the test sites was adequate. iments at three locations (in the 1979/80 on-farm 
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trials) as well as in a pot experiment at Giza. The data Methods 
from the field studies showed that there was no signifi
cant effect on number, dry weight of nodules and dry In the 1979/80 season, eight inoculation treat
weight of plants at the three locations. ments were analysed at Shambat Research Station. 

Greenhousee.\'perihent. There was no significant These treatments included two rhizobial cultures: the 
effect of Kerb on nodulation when used at up to five Wad Medani culture and an Aleppo culture pro
times the recommended rate. The nitrogenase activi- vided by ICARDA. In the same season another 
ty of nodules was also not much affected by the experiment was conducted at the Gezira Research 
application of Kerb. Station in Wad Medani. Here, besides the Wad Me-

From the above studies it can be concluded that dani and Aleppo rhizobial strains, a third culture 
the natural population of R. Ieguninosarum in the from Egypt was included (Table I). 
faba bean growing areas of Egypt is adequate to In the 1980/81 season, ten treatments were studied 
develop an effective symbiotic system and there is no at Shambat Research Station; these included four 
significant advantage of introducing the new strains strains from Wad Medani, Egypt, Aleppo and 
available at present. Introduction of new strains Shambat (Table 2). 
through the application of mixed inoculum is possi- In the 1981/82 season, two experiments were con
ble in spite of heavy population of naturalised Rhi- ducted. The first (Table 3) compared the perfor
zobium. However, before that is done practically, mance of various rhizobial strains (the Wad Medani, 
there is a need for the identification of strains that are the Egyptian and four Aleppo strains). The second 
significantly more effective than the local popula- experiment compared the effect of different methods 
tion. The available phosphorus status of faba bean of inoculation. These two experiments were con
fields, perhaps because of residual fertility, is suffi- ducted at three locations, at farmer's fields in Zeidab 
ciently high not to limit nodulation and thus symbio- (Northern province) and at the research stations at 
sis. Use of the herbicide pronamide poses no problem Shambat (Khartoum province) and Wad Medani 
in so far as symbiosis is concerned. (Gezira province). 

Results 
References 

In 1979/80, no significant differences were found 
Dart, P. J. and 1. Harris (1972). Assay of N_-ase activity by between treatments for all the parameters measured 

acetylene reduction. In: rhe use of isotopes for study of fertil
izer utilization by legume crops. International Atomic Energy at Shambat. There was no response to inoculation 
Agency Techn. Rep. 149: 85 100. with either of the two strains tested. However, this 

Hamdi. Y. A. (1982). Symbiotic nitrogen fixation in faba beans. experiment was grown on the flat and frequently 
In: 'Faba Bean Improvement'. Hawtin, G. and Webb. C. suffered from waterlogging. In the second experi
(Eds.), Martinus Nijhoff. the Netherlands. 127-138. ment which was conducted at Wad Medani the 

Loutfi, M.,S. G. Rizk, and Y. A. Hamdi. (1980). Final report of e 
PL 480 Project 127. presented to USDA. Egyptian and Aleppo cultures performed better than 

Thornoton, H. G. and Kleczkowski (1950). Use of antisera to the uninoculated control and the Wad Medani cul
identify ooduks produced by inoculation of legumes in the ture in terms of nodulation. However, these cultures 
field. Nature 166: 1108 1109. did not stimulate increases in seed yield or total 

biological yield (Table I). 
None of the four cultures tested in the 1980/81 

season at Shambat Research Station produced any 
Microbiology research in Sudan significant effect on any of the parameters measured, 

although the Wad Medani culture performed slightly 
Experiments were conducted in Sudan to test the better than the other three (Table 2). Phosphorus 

efficiency of available strains of Rhizobium in nodu- application and small rates of starter nitrogen (18 
lating faba beans. The effects of the different meth- and 36 kg N/ha) had no effect on nodulation where
ods of inoculation on nodulation and nitrogen as a high rate of nitrogen (100 kg N/ha) reduced 
fixation were also studied. nodulation. 
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Table 1. The effect of inoculation and fertilization on faba bean seed yield and numbers and dry weight of 
nodules per plant (1979-80, Wad Medani). 

Treatment 

I. Control 
2. inoc. W.M.C.1 

3. inoc. A.C. 2 

4. as for 3.+36kg P205/ha 
5. as for 3.+72kg P205/ha 
6. as for 3.+1 8kg N+72kg P205/ha 
7. as for 3.+36kg N+72kg P205/ha 
8. no inoc.; 100kg N/ha 

(50kg 	at planting + 50 at
 
flowering)+72kg P205/ha
 

9. inoculation E.C. 3 

1 W.M.C. = Wad Medani culture2 A.C. = Aeppo culture 
3 E.C. = Egyptian culture 

Seed yield 
(kg/ha) 

1167 
1217 
1100 
1367 
1367 
1417 
1300 
1433 

1200 

Nodules per plant 

at 4 weeks mid-pod formation 

No. wt. (g) No. wt. (g) 

5 0.01 19 0.10 
5 0.01 13 0.06 
9 0.02 28 0.15 
3 0.006 9 0.03 
2 0.005 15 0.07 
7 0.01 59 0.11 
3 0.006 9 0.04 

3 0.01 35 0.11 

14 0.02 25 0.08 

Table 2. The effect of inoculation and fertilization on faba bean yield and nodules and plant dry weight (1980
81, Shambat). 

Dry wt. of Total dry 
nodules/plant (g) wt./plant (g) Grain yield 

Treatment (kg/ha) 
4 weeks 8 weeks 4 weeks 8 weeks 

Control 0.21 0.41 4.23 39.40 2210 
Inoc. Wad Medani 0.18 0.30 4.23 40.97 2770 
Inoc. Aleppo 0.15 0.41 3.89 41.46 2450 
Aleppo+36kg P205/ha 0.17 0.38 5.86 51.32 2459 
Aleppo+72ky P2 05/ha 0.17 0.45 4.40 39.97 2636 
Aleppo+l8kg N+72kg P205/ha 0.18 0.36 5.22 47.80 2707 
Aleppo+36kg N+72kg P205/ha 0.18 0.53 5.15 45.79 2472 
100kg N (split)+72kg P20 5 /ha 0.09 0.41 4.73 51.31 2335 
Inoc. Egypt 0.12 0.39 4.82 49.47 2566 
Inoc. Shambat 	 0.29 0.24 4.33 45.76 2456 

S.E. (means) 	 ±0.05 ±0.09 ±0.47 ±1.99 ±178 
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Table 3. Effect of inoculating faba beans with some ICARDA and local strains of Rhizobium leguminosarum 
at Wad Medani on nodulation, plant dry weight and nitrogen content at 4 weeks after sowing. 

Nodules / plant Dry weight/ Nitrogen concentration 
Treatment plant (g) (%) of plant 

No. Dry weight (g) 

Uni.oculated 4.2 0.010 0.86 2.76 
Inoculated (W.M.) 1.8 0.010 0.86 2.68 
Inoculated (Eg.) 0.2 0.003 0.83 2.68 
Inoculated (BB 48a) 11.9 0.070 1.17 2.68 
Inoculated (BB 54 b) 9.1 0.040 0.92 3.75 
Inoculated (BB 80 b) 11.8 0.020 0.89 3.32 
Inoculated (SI 23) 16.2 0.100 1.49 2.96 
Uninoculated + 120kg N/ha 2.0 0.010 1.29 3.94 

S.E.± 2.97 0.015 0.114 0.223 
Significance level ** ** 

** Different significant at P <0.01 

In the first experiment conducted in the 198 1/82 support the observation made in Egypt that in the 
season, inoculation with the Aleppo cultures, partic- traditional faba bean growing areas there was no 
ularly BB 80b and SI 23, resulted in significant im- response to inoculation and the local rhizobial popu
provements in nodulation, dry matter production, lation was adequate to develop effective symbiosis. 
and p!ant nitrogen content, evaluated four weeks However, in the non-traditional areas such as those 
after sowing at all three sites. The effect was, how- south of Khartoum (e.g. Wad Medani) the popula
ever, most prominent at Wad Medani (Table 3) tion of native R. h'guininosaruntwas low, resulting 
where significant increases in seed and total biologi- in a positive response to inoculation with effective 
cal yield were obtained by inoculation with some strains. Inoculation would, therefore, have to be con-
Aleppo cultures (Table 4). At Zeidab and Shambat, sidered as an important part of crop production 
where faba beans have been grown for many years, recommendations for faba beans in these non-tradi
no significant effect of inoculation on yield was ob- tional areas. Seed inoculation has proved to be an 
tained, effective method of introducing new strains. Efforts 

In the second experiment conducted in the will continue in identifying strains of R. leguminosa
1981/ 82 season, seed inoculation was compared with rum which are more effective than the local popula
soil inoculation and seed + soil inoculation using tion as well as those that may adapt well to soils 
Wad Medani and Aleppo (SI 23)strains. The exper- which arc affected by salinity and alkalinity prob
iment, which was planned because of some indica- lems e.g. certain soils in the Gezira area. 
tions of favourable effects of soil inoculation in a 
preliminary trial at Shambat in 1980/81, was con
ducted at the three sites of the first experiment. Soil Reference 
inoculation was only slightly better than seed inocu
lation in terms of nodulation. In terms of plant dry Musa. M. M.(1982). Syrnbiotic nitrogen fixation in faba beauisin 
weight and seed yield, there was no difference be- Sudan. In'Faba bean Improvement'. Hawtin. G.and Webb. 
tween the two treatments. C.(Eds.), Martinus Nijhoff, the Netherlands, 139-143. 

The above results from different sites in Sudan 



Table 4. Seed yield and total biological yield of faba beans inoculated with some ICARDA and local strains of Rhizobium at three locations 
in the Sudan (1981-82). 

Zeidab Shambat Wad Medani 
Treatment 

Seed yield Total biological Seed yield Total biological Seed yield Total biological 
(kg/ha) yield (kg/ha) (kg/ha) yield (kg/ha) (kg/ha) yield (kg/ha) 

Uninoculated 2585.0 5570.7 1721.5 6837.5 380.2 1994.8 
Inoculated (W.M.) 2501.0 5570.7 1894.5 5962.5 270.8 1468.8 
Inoculated (Eg.) 2438.0 5570.7 1940.3 7137.5 281.3 1708.3 
Inoculated (BB 48 a) 2488.0 5518.6 1613.3 5712.5 468.8 2447.9 
Inoculated (BB 54 b) 2501.0 5831.0 1918.0 6675.0 364.6 2166.7 
Inoculated (BB 80 b) 2393.0 5362.4 1680.3 5450.0 412.5 2339.6 
Inoculated (SI 23) 2325.0 5362.4 1968.0 7012.5 781.3 4218.8 
Uninoculated + 120kg N/ha split 2517.0 5831.0 2069.5 7012.5 635.4 3510.4 

mean 2468.5 5577.2 1850.7 6475.0 449.4 2481.9 
S.E. ±107.09 ±276.57 ±124.32 ±860.67 ±102.57* ±357.78** 

- -feec-infcn - at t-e 0.05 leve- -
* = differences significant at the 0.05 level 

**differences significant at the 0.0 1 level 



8. Weed control
 

Introduction 

Weeds constitute one of the major constraints to faba bean production in several faba bean growing areas in 
both Egypt and Sudan. The reduction in yield due to the competition from non-parasitic weeds has ranged from 
24 to 30% in Egypt in recent years. The estimates of the total losses caused by weeds in faba beans in Sudan are 
not available, but farm surveys reveal that weeds are a serious problem. The parasitic weed, Orobanche spp., is 
an additional cause of serious damage to faba bean crops, but this problem isrestricted to Egypt only. Hence the 
weed problem studies in Egypt have addressed themselves to the management and Lontrol of both Orobanche 
spp. and non-parasitic weed species. The traditional area of faba bean production in Sudan is extensive with a 
wide variation in weed flora and iii the population and distribution of individual weed species. Studies of 
problems associated with weeds in the Sudan have, therefore, been directed towards the identification of weeds 
and the determination of the critical stages for weed and crop plant competition. 

In both Egypt and Sudan hand labour has become expensive and scarce. This has necessitated chemical weed 
control trials to identify promising herbicides and to determine the proper method of their application so that 
effective and economic herbicide application schedules could replace hand weeding. 

Weed control studies in Egypt 

The experimental work described here was carried 
out over the seasons 1979/80, 1980/81 and 1981/82 
and took place at six different sites: Sakha, Bahteem 
(Lower Egypt), Giza, SiJs, Mallawi (Middle Egypt) 
and Shandaweel (Upper Egypt). The predominant 
weeds encountered were: Anuni spp. (especially in 
Middle Egypt, 32--36%), Beia vulgaris. Clenopodi
urn spp., Euplhorbia spp., AMedicago hispida, Alelilo-
tus intdica and Rutne.v spp., as annual broadleaved 
weeds; Echinochloa spp., Phallaris spp. and Poll--
pogon monspoliensis prevailed as annual grasses at 
Sakha (Lower Egypt 57%), whereas C 'nodon dac-
t/lon was the prevalent perennial grass at Shanda- 
weel (Upper Egypt 52%). 

The following were the objectives of this work: 
I. to determine the loss in seed yield due to weed/ 

crop competition; and 
2. to investigate chemical weed control in faba 

beans. 

Results 

Crop/uweeI compeltition 

For the determination of the loss in faba bean yield 
due to weed competition, a field trial comprising 15 
weeding treatments was conducted at Sakha, Bah
teem and Giza. Weeds were left for 2, 4, 6, 8, 10, 12 
and 14 weeks after sowing; other plots were main
tained weedfree for the same periods. A weedy 
treatment for the whole season was included. Each 
treatment was replicated four times. 

Ai shown in Table 1,the average reduction in faba 

M.C. Saxend and R.A. Stewart (eds.), Faba Bean in the Nile Valley, ISBN 90 247 2846 0.
 
c 1983, ICARDA/ IFAD Nile Valley Project and Martinus Nijhoff Publishers. rhe Hague/ Boston/ London. Printed in The Netherland.
 



106 

Table 1. Effect of weed competition on faba bean yield (t/ha) (1979 - 80 season). 

Faba bean yield (t/ha) 

Treatment Sakha I Bahteem Giza Mean % 

Weedy for 
2 weeks 0.460 4.417 3.112 2.663 100.00 
4 weeks 0.430 4.250 3.044 2.575 96.69 
6 weeks 0.460 4.333 3.093 2.629 98.72 
8 weeks 0.323 3.833 2.510 2.219 83.33 

10 weeks 0.270 3.167 2.545 1.984 74.50 
12 weeks 0.235 2.750 2.705 1.897 71.24 
14 weeks 0.200 2.917 2.663 1.927 72.36 

Weedfree for 
2 weeks 0.275 2.500 3.138 1.971 74.10 
4 weeks 0.263 2.668 2.668 1.866 70.07 
6 weeks 0.238 3.417 3.263 2.306 86.59 
8 weeks 0.230 2.883 2.293 1.802 67.67 

10 weeks 0.295 3.250 2.638 2.061 77.39 
12 weeks 0.338 3.833 2.856 2.342 87.94 
14 weeks 0.373 4.333 2.125 2.277 85.50 

Weedy 2 0.089 2.500 2.675 1.754 65.86 

L.S.D. (5% ) 0.002 1.246 n.s. 0.418 15.70 

1The yield from this experimental field was exceptionally low because of the unsuitable weather condtions. 
2 The respectivc, te of weed infestation in the three sites was 11.15, 14.70 and 12.30 t/ha respectively. 

bean seed yield due to weeds was found to be 34.14 'j 
(0.91 t/ ha). The presence of weeds during 4. 6. 8. 10, 
12 and 14 weeks after sowing accounted for reduc-
tions in seed yield of 3.31, 1.28, 16.67, 25.50, 28.76 
and 27.64% respectively compared with the treat-
ment in which weeds were left for only two weeks. 
The critical period for weed-crop competition ap-
peared to begin six weeks from sowing. 

Chemical weed/control 

The results of the 1979/80 season showed that 
Treflan tI:ifluralin 480 g,:I), Cobex (dinitramine 
240 g/l), Amex (butralin 480 g/l) and Stomp (pen-
dimethalin 330 g/l) applied as PPI at the respective 
rates of 1.143, 0.571, 2.857 and 1.964 kg a.i./i ha gave 
an effective control of weeds. Likewise, linurn (475 
g/kg) as post-sowing at the rate of 1.131 kg a.i./ha, 
applied either separately or in combination with one 

of the herbicides mentioned above, had a consider
able beneficial effect. 

Results of the 1980 81 season reveal that linuron 
applied either separately(I.131 kg a.i.iha) or mixed 
with Amex (0.566 + 2.286 kg a.i./ ha) or with Stomp 
(0.566 + 1.571 kg a.i.i ha) was comparable to hand
hoeing twice. Noticeably, Ammi spp. that were pre
valent at the experimental sites (Sids and Mallawi) 
tolerated the herbicides and appeared as trouble
some weeds. Thus hand-hoeing appeared to have 
some additional value. Tillage and non-tillage treat

ments did not differ from each other in their effect on 
weeds and crop yield. 

In a trial at Sakha with a weed infestation rate of 
5.6 t/ ha (1980, 81 season), three different herbicides, 
viz. Igran (terbutryne 500 g a.i., kg), Maloran (chlor
bromuron 500 g a.i. kg) and Tribunil (methabenz
thiazuron "700 g a.i.i kg) were tested, each at three 
different rates. The most pronounced effect was ob
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tained with Igran (post-sowing) at either 1.5 or 2.0 kg 
a.i./ ha. The respective va!ues of weed reduction for 
these two rates were estimated at 87.5 and 88.0% 
compared with 89.7% for hand-hoeing twice. As re-
gards crop yield, both rates of Igran were found to be 
comparable to hand-hoeing. The higher rate (2.0 kg 
a.i.i/ha) outyielded the weedy check. hand-hoeing 
twice and the weed-free treatment by 39.9. 12.0 and 
7.7"%r respectively where the weedy check gave a yield 
of 2.59 t/ha. Maloran and Tribunil herbicides at all 
rates used did not differ significantly from each other 
and were not as successful as Igran (both r:,tes) or 
hand-hoeing. 

The above-mentioned three herbicides were re-
evaluated at three different sites (Sakha, Bahteemand 
Sids) during the 198 1 ,82 season. The weed infesta-
tion rates were recorded as 7.8, 5.9 and 1.7 t; ha at the 
threc sies respectively. Igran, especially at the higher 
rates(2.0and 2.5 kga.i. ha), appeared to be compar-
able to hand-hoeing twice. The use of Igran as a 
post-sowing herbicide at the rate of 2.5 kg a.i. ha 
appeared to be the best. Such a treatment outyielded 
the weedy check, hand-hoeing twice and the weed-

free treatment by 85.0%c, 4.5% and 21.7% respectively 
where the weedy check gave a yield of 1.2 t/ ha. This 
was the case with the relatively high weed infestation 
rate (7.8 t/ ha) at Sakha. Again, Maloran and Tri
bunil appeared to be significantly inferior to both 
Igian and hand-hoeing twice. 

During the same season (1981 82) another field 
trial was conducted at three different sites (Sakha, 
Mallawi and Shandaweel) where the weed infesta
tion rate was determined to be 7.8, 6.7 and 2.3 t; ha 
respectively. Igran and Topogard (terbutryne 250 g 
a.i./ kg + terbuthylazine 250 g a.i. kg) were tested, 
each at two different rates with and without a sup
plementary hand-hoeing. Indicative data (Table 2) 
were obtained from Sakha where there was heavy 
weed infestation by .Aminispp. The complementary 
hand-hoeing (10 weeks from sowing) appeared to be 
important. This was quite clear from the Igran 
treatment (post-sowing at 2 kg a.i., ha) followed by 
hand-hoeing. Such a treatment outyielded the weedy 
check, hoeing once, hoeing twice and weedfree by 
131, 59.3, 25.5 and 23.5%'/ respectively. Topogard (at 
both rates), hoeing combination was found to be 

Table 2. Effect of different treatments on weeds and faba beans at three sites (1981-82 season). 

Treatment Rate %Weed reduction % Seed yield 

Sakha I Mallawi 2 Shandaweel 3 Sakha Mallawi Shandaweel 

weedy check -- 0 c 0 g 0 d 100 d 100 a 100 k 
hoeing once -- 79 b 49 f 20 c 154 c 121 a 133 j 
hoeing twice -- 94 a 61 e 47 b 184 ab 121 a 204 h 
weedfree -- 100 a 94 a 100 a 187 ab 143 a 363 a 
Igran 1.5 73 b 59 e 18 d 171 ab 119 a 170 i 

,, +onehoeing 1.5 98 a 68 de 35 c 170 ab 121 a 20) g 
Igran 2.0 92 b 69 d 14 d 173 ab 120 a 245 d 

,, +one hoeing 2.0 97 a 79 b 32 c 231 a 126 a 276 c 
Topogard 1.5 67 bc 7! cd 17 d 156 bc 124 a 168 i 
,, +onehoeing 1.5 95 a 82 b 37 c 184 ab 113 a 213 f 

Topogard 2.0 89 b 77 bc 14 d 161 ab 129 a 232 e 
., +one hoeing 2.0 94 a 86 ab 32 c 175 ab 132 a 282 b
 

Lancer 4.1 - - 54 b - - 136
 
Fusilade 2.5 .. .. 44 bc - -- 103 k
 
Av. yield values 7.8 6.7 2.3 1.34 2.3 1.0
 
of the check (t/ha)
 

1Phallartsspp., Echinochloa spp. and Polypogon monspoliensis as annual grasses were prevalent (5% ) at Sakha.
2.4mmi spp. as troublesome weeds predominated (32% ) at Mallawi.
3Cynodon dactylon as perennial grass was prevalent (52%)at Shandaweel.
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inferior to Igran (2 kg a.i.iha)' hoeing combination 
and was comparable to hoeing twice. Hoeing twice 
outyielded hoeing once significantly by 19.5% when 
there was heavy weed infestation. Although Lancer 
(glyphosate360ga.i., l)as pre-plantiiigand Fusilade 
(fluazifop-butyl 200 g a.i.. i) as post-emergence ade-
quately controlled grasses (annuals and perennials) 
at Shandaweel, no increase in seed yield was ob-
tained. This might have been due to an invasion of 
tolerant broadleaved weeds in the treated plots. 

Recommendations 

On the basis of the findings of the last three years, 
the following recommendations can be made: 
i. 	Weed control in faba bean fields should not be left 

beyond six weeks from sexing. 
2. 	Where adequate hand labour is available, hoeing 

twice (five and ten weeks after sowing) is advis-
able. 

3. The 	use of Igran as a post-sowing herbicide at the 
rate of 2.5 kg a.i. ha followed by one supplemen-
tary hoeing (ten weeks after sowing) offers good 
weed control. 

4. 	 Lancer spray (21'j) as a pre-plani herbicide on 
actively growing weeds is recommended where 
grassy weeds are a problem. 

5. 	Fusilade (PP009) could be applied selectively for 
grass control (II- spray against annuals and 21/ 
spray against perennials). 

Orobanche .mudies 

Orohanihe is a parasitic weed causing large losses 
in faba bean production in Egypt. The lifespan of 
Orobaw'he seeds is over 18 y'ears, and a single plant is 
estimated to produce from 0.5 to I million minute 
seeds. The seeds only germinate when they come into 
contact with the roots of a host plant. In order to 
germinate the seeds require an exudate to be secreted 
by the roots of the host plant at the stage before 
flowering and during flowering. Parasite spikes con-
stantly appear during the growing period of faba 
beans. 

During the seasons 1979 80 to 1981 '82 experi-
mental work was undertaken to establish acceptable 
measures of control and to seek tolerant cultivars of 
faba beans. Lancer(glyphosate 360 g a.i.,/)and Kerb 

(pronamide: propyzamide 500 g a.i./ kg) were studied 
for their chemical control attributes. Line F. 402 of 
faba beans was tested for Orohanche tolerance and 
compared with Gi/a 2 and Giza 4. This work took 
place at seveal sites in provinces having different 
rates of (Orohacleinfestation. 

Results 

1979/80 season. Experiments to study the chemi
cal control of Orobanchewere undertaken at I I sites 
in six provinces whose rates of Oroancihe infesta
tion ranged from 0.14 to 1.55 t, ha. The following two 
pnicipal herbicide treatments were studied: 
I. 	Lancer applied as a post-emergence foliar spray 

with three sequential sprays, each at 86 g a.i./ ha at 
three-week intervals, starting with the first spray 
at the beginning of flowering of the host plants. 
The herbicide was evenly sprayed with a knapsack 
sprayer (CIP 3) at a volume rate of 500 I/ha. 

2. 	Kerb applied as a post-emergence foliar spray at 
the rate of 4.760 |.g a.i./ ha, four weeks after sow
ing. The herbicide was sprayed with a sprinkling 
can at a volume of 2500 1 ha. 
The L.ancer treatment gave good results. It ac

counted for a reduction in parasitism estimated at 
97"i to 100 and gave an increase of 34 to 124% in 
the crop seed yield. The yield increase varied due to 
differences in Orobanche infestation rate. The Kerb 
treatment resulted in a reduction in parasitism by 49 
to 69' and gav e an increase in seed yield of 9 to 67%. 
Notably, Kerb used as a post-emergence herbicide 
was significantly superior to its application as PPI. 
The latter application seriously affected the stand, 
development and production of faba bean plants. 

Line F. 402 was tested against faba bean varieties 
Giza 2and Giza 4. The test was done at six different 
sites in three provinces with rates of Orobanche infes
tation ranging from 0.25 to 1.55 t/ ha. The tolerance 
of F. 402 to Orobanche infestation compared fa
vourably with that of Giza 2 and Giza 4. However its 
tolerance was not constant: the greater the Oro
hanche infestation the greater the tolerance of F. 402. 

1980/81 season. A field trial was conducted at five 
different sites in two provinces (Ismailiah and Mi
nia). Lancer (64 g a.i./ ha) was applied either at two
or three-week intervals. Likewise, Kerb (4.760 kg 
a.i.,! ha) was applied either four or eight weeks after 
sowing. In another treatment, Lancer (64 g a.i./ha) 
was applied once ten weeks from sowing following 
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6. Orohanche growing on faba beans. 
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the use of Kerb (4.760 kg a.i./ ha). Line F. 402 was weeks after flowering. The two- and three-week 
tested with Giza 2 urder all herbicidal treatments. intervals gave increases in seed yield of 10.6% 
Three different sowing dates (October 15, November and 28.2% respectively. 
5 and 26) were considered with each herbicidal 7. F. 402 out-yielded Giza 3 by 18% (seeds) and 
treatment. Tillage and non-tillage treatments were 23% (straw) and was therefore seen as more 
tested, and the results obtained revealed the follow- tolerant to Orohanche. 
ing: 8. Tillage and non-tillage practices were found to 

I. 	The greatest effect on Orohacihe was obtained be not significantly different in their effect on 
when Lancer was applied. Orobanche infestation. 

2. 	 The overall average reduction in parasitism was 9. Parasitism was estimated at 100, 82 and 66% for 
63 and 16% with Lancer and Kerb respectively, the thiree sowing dates October 15, November 5 

3. 	 The overall increase in the crop seed yield was and 26 respectively. Seed yield values were 61,89 
6% with both Lancer and Kerb. There was no and 100% respectively.
 
significant increase in the straw yield in any case. 10. Results at Giza show that sowing during the first
 

4. 	 Generally, Kerb appeared to be more selective two weeks of November was the most favour
than Lancer, which should be accurately sprayed able for faba bean plant growth. However, sow
otherwise the host plants suffer from abnorinali- ing during the first two weeks of December gave 
ties and chlorosis. the highest crop yields (Table 3). 

5. 	 At 56 different sites (in II different centres) in 1981/82 season. In a field trial at Giza, Lancer 
Quena province, the use of Lancer was extended was sprayed with a new sprayer (CP 15) at a volume 
for demonstration to some 1000 ha. The herbi- rate of 50 I/ha. The treatment was undertaken with 
cide (64 g a.i./ ha) was sprayed three times either three sequential sprays, each at the rate of 64 g a.i./ ha 
at two- or three-week intervals. The reduction in at three week intervals. A foliar fertilizer (green-zit) 
the number of Orobanche spikes was estimated was mixed with the chemical solution (0.5 1formula
at 89 and 93% respectively. The increase in crop tion/ha). In another treatment, Kerb (4.76 kg a.i./ 
seed yield was 17 and 17.7% for the two- and ha) was applied before the application of Lancer. 
three-week intervals respectively. Results obtained revealed that the chemical treat

6. 	 At Sakha in a field free of Orobanche, the two- ments did not differ significantly from each other in 
week interval of spraying was compared with the their effect on Orobanche. The respective rates of 
three-week one. The first spray started two parasitism reduction were estimated as 94 and 98% 

Table 3. The effect of different sowing dates on faba beans infested (1) and not infested (N) with Orobanche 
(Giza, 1980-81). 

Plant height Shoots fresh Shoots dry No. of pods Pods fresh Pods dry 
Sowing date (cm) weight (g) weight (g) weight (g) weight (g) 

N I N I N I N I N I N I 
-
 ~ ~ ~ ~ 

1/9 27.5 28.8 15.5 8.6 2.9 1.5 0 0 0 
---

0 0 0 
15/9 31.0 24.9 21.5 7.0 4.2 1.2 0.2 0 1.8 0 0.5 0 
1/10 42.8 36.7 35.3 26.1 6.0 4.2 1.5 0 6.3 0 0.8 0 
15/10 38.6 29.0 33.3 21.8 7.9 4.4 1.0 0 0.8 0 0.2 0 
1/11 45.8 38.5 54.9 33.8 8.7 5.1 3.0 1.0 5.3 0.8 0.8 0.4 
15/11 40.1 36.5 56.0 29.7 8.8 5.5 5.3 0.5 11.5 2.1 3.0 0.4 
1/12 34.3 30.8 30.6 26.7 5.5 4.1 6.8 0.2 17.7 2.2 3.0 0.3 
15/12 36.9 34.6 31.4 27.4 5.9 4.6 7.3 2.3 27.3 9.1 5.1 2.6 

L.S.D. 5% 7.2 15.4 N.S. 4.2 12.7 2.4 
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for the two treatments. The outstanding effect on late sowing during the last week of November 
crop production was clear, since the increase in seed until the first week of December isadvisable. 
yield was estimated as 61 and 153% for Lancer ap- 2. For chemical control, Lancer can be recom
plied separately and when combined with Kerb re- mended as a post-emergence foliar herbicide with 
spectively. In othei words, the combination out- two or three sequential sprays, each at 64ga.i./ha 
yielded Lancer alone by 57%. at three-week intervals, starting with the first 

At two different sites (Kafr El Sheikh and Shan- spray two weeks after flowering. The addition of a 
daweel) a field trial was conducted, in which two and foliar fertilizer (green-zit: 0.5 I/ha) to each spray is 
three sprays of Lancer (64 g a../ha) at three-week beneficial. The chemical solution should be evenly
 
intervals were compared with and without the addi- sprayed and the application should be accurately
 
tion of the foliar fertilizer (green-zit: 51 formulation/ made.
 
ha). ln another treatment, Kerb was applied (4.76 kg 3. Use of Kerb (4.76 kg a.i./ha) four weeks after
 
a.;./ha). The data obtained show that Lancer had a sowing at a spray volume of 2500 I/ha followed
 
greater effect than Kerb on Orobanche. The most by immediate watering is also effective. Such a
 
pronounced effect on crop seed production was treatment is recommended either separately or
 
found with the Lancer/ green-zit mixture with three (preferably) in advance of the use of Lancer as
 
sequential sprays at three-week intervals, starting described above.
 
two weeks after flowering (Table 4). The Lancer 4. Faba bean line F. 402 appeared to be fairly toler
application was subsequently extended to some ant to Orobanche and isrecommended for further
 
2000 ha at different sites. extensive testing.
 

Recommendations 
Weed control studies in Sudan 

On the basis of the findings over the three years, 
the main recommendations can be noted as follows: In the northern part of the faba bean producing 
I. In heavily Orobanche-infested faba bean fields, area (e.g. the Selaim basin) weeds constitute a major 

Table 4. Effect of herbicidal treatments on Orobanche and faba beans (Kafr EI-Sheikh (K) and Shandaweel 
(Sh.), 1981-82 season). 

Treatment 	 %reduction in % reduction in % faba beans seed yield 
Orobancheno. Orobanchewt. 
K Sh. K. Sh. K. Sh. 

1 	 0 c - 0 c 0 b 100 b 100 d 
2 48 b - 71 b 57 a 129 a 175 c 
3 52 b -- 77 b 57 a 135 a 207 b 
4 93 a - 97 a 69 a 141 a 195 b 
5 92 a -- 96 a 63 a 145 a 242 a 
6 46 b - 60 b 53 a 128 a 201 b 

Av. values 422 	 5.9 3.3 2.43 1.34 

of the check 1000 /ha 	 t/ha t/ha t/ha t/ha 

11= check 

2 = Lancer with 2 sprays 
3 = Lancer/Green-zit with 2 sprays 
4 = Lancer with 3 sprays 
5 = Lancer/Green-zit with 3 sprays 
6 = Kerb 
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problem. The most important weed species observed 
were Mava sp., Brassica niger, Melilotus sp. and 
Ainaranthussp. The southern part of the faba bean 
growing area, mainly the Nile province, ischaracter
ised by moderate to low infestation levels. The flora 
was dominated by annual grasses, primarily Brachia-
ria eruciformis (Smith) Geriseb, Steud., and Pani-

cur hrgrochari.;Steud. Perennial weeds, e.g. Cr-

notion dact.'ilon and CrI'erusrotunhis,were found 
extensively throughout the cultivated area. 

Weed competition 

Weed competition studies were conducted at Hu-
deiba Research Station and at Selaim, with the ob-
jective of determining and recommending and eco-
nomic weeding regime. The experiments weie con-
ducted in a randomised block design with treatments 
consisting of weeding at different intervals from the 
date of planting; these were compared with weed-free 
and unweeded controls. The results showed that a 
neglection of weeding tended to reduce faba bean 
yields. The critical stage of weed control was between 
four and six weeks after planting (Tables I and 2). 

Table 1. The effect of weeding regime on faba 
bean seed yield (1980-81). 

Seed yield (kg/ha) 

Weeding regime Hudeiba Selaim 
Weeding 2 weeks afterplaning 1342 2758 

Weeding 3 weeks after 1399 2937 
planting 
Weeding 4 weeks after 1295 2727 
planting 
Weeding 2 and 4 weeks 1868 3025 
after planting 
Weeding 2 and 6 weeks 2144 2942 
after planting 
Weeding 2, 4 and 6 
weeks after plantingweed-free 

1685 

1618 

3094 

2875 
unweeded 1571 2535 

S.E.± 291.5 173.7 


Table 2. The effect of weeding regime on faba bean 
seed yield at Hudeiba (1981-82). 

Weeding regime Seed yield 
(kg/ha) 

W 2 w a p 1592 

Weeding 4 weeks after planting 1742 
6weeks after planting 1632WeedingWeeding 6 weeks after planting 1632 

Weeding 8 weeks after planting 1879 

Weeding 2 and 6 weeks after planting 1757 
Weeding 2 and 8 weeks after planting 1894 
Weeding 4 and 6 weeks after plant.ng 1882 
Weeding 4 and 10 weeks after planting 2189 
Weeding 4 and 12 weeks after planting 1904 
'Weeding 6 and 10 weeks after planting 1757 

weed-free 1964 
unweeded 1344 

S.E.± 197 

Chemical weed control 

A series of experiments with herbicides were con
ducted in a randomised block design with four repli
cations. The herbicides were evaluated for their activ
ity against diverse weeds and their selectivity to faba 
bean. 

The herbicides tested included different rates of 
Ronstar (oxadiazon), Stomp (penoxalin), Modown 
(bifenox), Karmex (diuron), TOK-E 25 (nitrofen), 
chlorobromuron, methabenthiazuron, terbutryne, 
Galex (metobromuron + metolachlor), Saturn (ben
thiocarb) and prometryne. These herbicides wereapplied as pre-emergence with a knapsack sprayer. 

Total and individual weed counts were made four 
and eight weeks after application in ten 0.1 m2 quad
rats selected randomly in each plot. Based on weed 
control and their selectivity for faba beans the two 
herbicides Ronstar and Stomp were found to be the 
most promising. Further studies were carried out on 
the rate of appiication of these herbicides to deter
mine their economic levels of application. Results 
showed that Ronstar at a rate of 1.2 kg a.i.ha and 

Stomp at 1.4 up to 2.4 kg a.i./ha were good selective 
herbicides for faba beans (Table 3). They controlled a 
broad spectrum of annual weeds. In the case of Ron
star rates higher than 1.2 kg a.i./ha showed phyto
toxicity effects on faba bean plants. 

http:plant.ng
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Table 3. The effect of Ronstar and Stomp on weed control and yield of faba beans at Zeidab (1981-82). 

%weeds controlled 

Weed control treatment all weeds 	 Pyllanthus lpomoea sp. Brachiaria Faba bean seed 
maderaspatensis euciformis yield (kg/ha) 

Ronstar (25%) 1.2 kga.i./ha 72 20 76 100 1987 
1.8 kg a.i./ha 85 91 80 100 2021 
2.4 kg a.i./ha 92 96 80 100 2188 

Stomp (33%) 1.4 kg a.i./ha 85 93 20 100 2062 
1.9 kg a.i./ha 86 90 66 100 2024 
2.4 kg a.i./ha 86 95 64 100 2291 

weed free 100 100 100 100 2484 
unweeded - - 2151 

S.E. 	 ±177 

PP009 (fusilade) was also tested as a post-emer- Faba bean yields obtained with 1.2 kg a.i./ha 
gence herbicide, for the control of annual grasses Ronstar, 1.4/2.4 kg a.i./ha Stomp and 0.3/1.5 kg 
(Table 4). This herbicide showed good selectivity at a.i./ha fusilade were comparable to the weed-free 
a!l rates tested (0.3 to 1.5 kg a.i./ ha) and adequately control but were not significantly higher than the 
controlled annual grasses. unweeded check. 

Table 4. The effect of PP009 (fusilade) on weed control and yield of faba beans at Hudeiba (1981-82). 

% weeds controlled 

Weed control treatment all weeds broad-leaved weeds grasses Faba 	 bean seed yield 
(kg/ha) 

PP009 0.30 kg a.i./ha 27 25 30 1935 
PP009 0.6Qkg a.i./ha 41 48 31 1709 
PP009 0.90 kg a.i./ha 28 17 45 1789 
PP009 ,1.2 kg a.i./ha 24 23 26 2389 
PP009 1.5 kg a.i./ha 45 45 41 1916 

weed free 100 100 100 2045 
unweeded 	 - - 1677 

S.E. 	 ±129 



Q. Diseases 

Introduction 

Diseases are a major constraint to production of faba beans in both Egypt and Sudan. The importance of 
different diseases differs not only in the two countries but also in different agro-ecological zones within each 
country. The foliar diseases, chocolate spot (Boir*iisfabaeSardli and rust (Urom.'cesfibae (Pers) de Bary), are 
important in northern Egypt due to the high humidity, rainfall on the standing crop and favourable tempera
tures prevailing during the crop growth. In Sudan, where almost no rain is received in the faba bean growing 
area, the major foliar disease is powdery mildew (Leveillda laurica), although it may not be of much economic 
importance as it generally appears late in the season. However, in Sudan the attack of virus diseases is more 
severe than in Egypt. The common virus diseases are pea mosaic virus (PM V), broad bean mottle virus (BBMV), 
bean yellow mosaic virus (BYM V) and leaf-roll. Some incidence of phyllody has also been noticed in Sudan, but 
the spread is generally localised. 

Root rot (Fusarium Solani f.sp./abae)and wilt (Fusarium oxvsporulm) are encountered in both Egypt and 
Sudan, but the problem is more severe in Sudan where the heavy soil conditions and high temperatures 
predispose the plants to attack by these diseases. Expansion of the faba bean growing areas in Sudan to the 
Gezira area, south of Khartoum. is likely to further increase the importance of the root rot and wilt complex 
because of the iavourable environmental conditions for the spread of disease early in the season. 

Disease studies in Egypt 

Foliar diseases are the most important group of 
diseases affecting faba beans in Egypt, especially in 
the Delta region. Severity, under natural iniection, 
may reach 100% whenever environmental conditions 
are favourable for infection and disease develop-
ment. These diseases include leaf spots, rust and 
downy mildew. 

Several fungi have been isolated and found to 
cause leaf spot, including Botr.rtisfabae Sard., Bo-
tr'tiscinerea (Pers.) Er., Alternaria alternata Kiesel, 
Alternariatequis Aees and Sieml)hylium botrvosum 
Wall. Howu,,er, B. fabae was the most frequently 
isolated of these fungi, especially early in the season, 
and accounted for more than 90% of the disease 

isolates. Also, it was generally the most virulent fun
gus, although there were differences between isolates 
of B.fabae (Table I). The most virulent isolates were 
used for testing advanced breeding material at Giza. 

The detached leaf technique and potted plants 
were used for testing isolates for their pathogenicity 
and for comparing the virulence of different fungi 
and isolates of the same fungus. Four isolates of B. 
fabae, differing ii several characteristics including 
virulence, were studied (Table 1). A fifth isolate, 
which appeared to differ from the previous isolates, 
was also obtained, purified and propagated during 
the 1981/82 growing season. Variation also existed 
among isolates of B. cinerea,one of which was com
pared with isolates of B.fibae. 

M.C. Saxend and R.A. Stewart (eds.), Faba Bean in the Nile Valley, ISBN 90 247 2846 0.
 
©1983, ICARDA/ IFAD Nile Valley Project and Martinus Nijhoff Publishers, The Hague/ Boston/ London..Printed in The Netherlands.
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Table 1. Reaction of potted plants of 12 selected resistant entries to four isolates of B. fabae and one isolate 
of R. cinerea in the glasshouse, 9 days after inoculation. 

Reaction to isolate3 

Entry 
Nubarial Sakhal Ismailia 1 Alexandria I Gemeiza 2 

BPL 261 Ms Mr Mr Mr R 

BPL 266 Ms Mr Ms Mr R 

BPL 274 S Mr Mr Ms Mr 
BPL 470 S Mr S Mr Ms 
ILB 938 Ms Mr Mr Mr Mr 
BWC/787/80a Ms Mr Mr Mr Mr 
Giza 3 S Ms S Ms Ms 
249/801/80 S Mr Ms Ms Ms 
249/802/80 Ms Mr Ms Ms Ms 
249/803/80 S Mr Ms Ms Ms 
249/804/80 S Mr Ms Mr Mr 
RC/39/80 E S Mr Ms Mr Mr 

1B. fabae 
2B. cinerea 
31= resistant (0, 1, and 2 on the ICARDA rating scale). 
Mr = moderately resistant (3 and 4 in rating scale). 
Ms moderately susceptible (5 and 6 in rating scale). 
S = susceptible (7, 8 and 9 in rating scale). 

i~l i,: .i:'i 

i tiI !, . 

7. Advanced stage f Botrytis disease on faba bean leaves. 
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Two races of Uromrcesfibae (Pers) de Bary, the tion and pathogenicity testing in addition to 
causal agent of rust, were identified and used in epidemiological studies; 
testing faba bean entries. Rust caused tremendous 3. isolate variability in pathogenicity using the de
losses whenever temperature was comparatively high tached leaf technique for foliar disease pathogens 
(about 20 'C on the average). At Nubaria, rust usual- and differences in virulence on several entries; 
ly appears earlier an' is more severe than at Sakha 4. methods of inoculation for foliar diseases (de
because of the diff.rences in environmental condi- tached leaf, seedlings and adult plants) and root 

tions. diseases (quick liquid test and potted plants). 
Downy mildew, caused by Perenospora viciae These were supplen'nted by studies on the a

(Berk) de Bary, was first observed during the 1950's. mounts of inoculun most suitable for inducing 
It then disappeared until it was observed in breeding disease symptoms; 
plots at Sakha Research Station during the 1978/79 5. testing under artificial (greenhouse and screen
growingseason. Itappearedagainduringthe 1979/80 house) conditions and natural infection in the 
and 1981/82 seasons over larger areas at Sakha. In field at both Sakha and Nubaria Research Sta
both seasons, resistant lines were selected for incor- tions. Testing included breeding materials in the 
poration in the breeding program. The disease was segregating generations; 
also observed in other locations in Kafr El Sheikh 6. screening of fungicides to determine their efficacy 
and Sharkya governorates. Studies on this disease in controlling foliar diseases (spraying) and root 
were confined to field tests whenever natural infec- rot and seedling diseases (see'd treatment); and 
tion occurred. 7. fungicidal applications in farmers' fields in Kafr El 

Seedling and root rot diseases are very important Sheikh governorate. 
because of the damage they cause, particularly in 
central Egypt. The diseases are caused by a group of Resulth 
soil-borne plant pathogens that are affected by en
vironmental conditions, preceding crop and agri- Results obtained during the last tifree growing 
cultural practices. These variables encourage certain seasons can be summarised as follows: 
of these pathogens which result in differences in pa
thogenesis. Symptoms appear whenever conditions Disease surveir 
favour disease development. Among these pathogens 
are Rhizoctonia solani Kuhn, Fusarium ox*'rsporuin During the last three growing seasons, faba bean 
Schlecht, Fusarilm solani (Mart) Sacc. and Macro- fields were surveyed for different foliar diseases (Ta
phomina sp. ble 2). The reaction of several entries was recorded 

It was therefore decided to investigate certain as- and compared in the different localities to determine 
pects of plant pathological problems in cooperatioih the factors affecting disease prevalence and severity. 
with plant breeders. The final goal of such research Environmental conditions, including temperature, 
studies is to increase production per unit area and to relative humidity and rainfall, were correlated with 
produce cultivars that can resist destructive diseases severity of foliar diseases. Downy mildew, for exam
as well as having good agronomic characters. It was pie, was affected by rainfall and relative humidity. 
also intended to study disease control measures, such Chocolate leaf spot was affected by temperature. 
as the use of fungicides, until resistant cultivars are More studies are neeoed to predict epiphytotics of 

produced. Such studies were feasible with the new one or more of the three major foliar diseases. If the 
facilities in the laboratory, greenhouses and air-con- environmental factors required for an epiphytotic 
ditioned growth chamber which have made it possi- are known, a program of disease control can be 
ble to expand the period of testing during the practiced depending on the available meteorological 
summer months and to study other problems. data, as is done for late potato blight in Western 

Studies were designed to investigate: 	 Europe and in Eastern United States. 
I. 	the epidemiology of faba bean diseases to deter- Further studies are still needed to determine the 

mine their prevalence and severity in the major distribution of foliar, root and seedling diseases and 
faba bean growing areas; their isolation from plant materials, especially for 

2. 	 the isolation of causal pathogens, their identifica- leaf spots. 
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Table 2. Areas surveyed in faba bean growing governorates for foliar and root diseases during the period 
1979 to 1982. 

Governorate area surveyed (ha) rust 

Kafr El Sheikh 400 40 
Beheira 552 30 
Ismailia 176 60 
Sharkia 846 30-80 
Minia 2765 1-8 

On-far,,, trials 

Experiments carried out in farmers' fields showed 
the importance of good contact between researchers 
and farmers. The study of farmers' problems helps 
researchers design their experiments and research 
studies and to know which are the most important 
factors affecting production. Also, farmers can fol-
low up the latest research findings as practiced on 
their farms. 

During the two growing seasons 1980,81 and 
1981/82, plots sprayed with Dithane M45 werecom-
pared with unsprayed plots at different locations to 
determine the effect of fungicidal spray under vary-
ing environmental conditions. Results showed that 
fungicidal spray decreased leaf spots and rust scveri-
ty. Yield increased but this depended on disease se-
verity in the unsprayed plots, 

% of disease prevalence 

leaf spots downy mildew root rot 

45 5-40 
45 - 30 
10 - 10 
5 4 3 

3-8 - 5 

flarjelal testing 

Cooperation with plant breeders necessitates a 
knowledge of the reaction of the available germ
plasm to the most important diseases prevalent in a 
certain locality (Tables 3 and 4). Also, it may be 
necessary for certain diseases to determine the reac
tion of different isolates (strains or races) within the 
causal pathogens. During the last three growing sea
sons, it was possible to test several entries, lines and 
cultivars using several methods (Table 4). Testing 
under natural infection is the optimum method as it 
gives the true picture about the reaction of the entry 
(Tables 3 and 4). However, it is not always certain 
that natural infection will be severe nor when it is 
likely to start during the season. Therefore, testing 
under artificial'inoculation has to be done to ensure 
infection a: the appropriate time. Artificial inocula-

Table 3. Number of faba bean crosses, selected lines in segregating generations and promising lines (F 5 -F 7 ) 
grown at Sakha, Nubaria and Sids Research Stations (1979-80, 1980-81 and 1981-82 seasons). 

North Delta 

Segregating No. of crosses 
generation 

Total Selected 

F2 119 86 

F3 85 75 

F4 100 78 

F5 77 63 

F6 16 16 

F7 13 10 

Total 410 328 


Sakha 

842 

634 

725 


Middle Egypt 

No. of selected No. of crosses No. of selected 
lines or plants 

Nubaria Total 

634 13 
454 33 
378 92 

184 144 50 
50 56 16 
54 32 4 

2489 1698 208 

lines at Sids 

Selected 
------- -------
6 Bulk 

30 Bulk 
55 784 
46 109 
16 253 
3 21 

156 1167 
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Table 4. Summary of faba bean entries tested under natural infection and artificial inoculation and promising 
entries (1979 to 1982). 

Disease Infection Location No. of entries Remarks 
tested promising 

rust natural north Delta 26 -

leaf spots .. 30 3 
downy mildew .. 14 3 
seedling diseases Middle Egypt 15 2 
rust artificial Giza 61 10 glasshouse 
chocolate leaf spot 94 16 potted plants 

49 9 plastic house 
100 13 screenhouse 

83 42 field 
114 30 detached leaflets 

tion testingcan also be done using one or more of the No studies under controlled conditions have yet 
causal pathogens or using different isolates within been carried out on downy mildew. However, selec
these causal pathogens, obtained from different lo- tion of lines resistant to downy mildew in the disease 
calities. Such testing was carried out at Giza either in nursery was practiced whenever natural infection 
the screenhouse or in the greenhouses. occurred, as in 1979/80 and 1981/82 (Table 3). 

Results, summarised in Tables I and 4, show dif- Studies on seedling and root diseases were limited 
ferences in reaction of the tested lines and differences and were carried out either under natural infection at 
in the virulence of isolates of a causal pathogen. Sids Research Station or using soil infested with 
Further testing is required to determine the optimum some of the fungi responsible for these diseases. Re
factors in testing entries for their reaction to leaf suits showed that entries differed in their reaction to 
spots includingage oftested plants, optimum temper- the causal pathogens (Tables 3 and 4). F. 402 was the 
ature, number of spores/ ml (inoculum potential), least infected and was included in the breeding pro
etc. It was found that some lines, such as ILB 938, gram as a result. 
RC 39/80 E BWC'/787,80 a, BPL 261, BPL 266, 
were resistant to leaf spots, especially chocolate leaf Disease losses 
spot. These lines have therefore been incorporated in 
the breeding program. Studies were carried out to determine the yield 

The detached leaf technique was used extensively, potential of entries, which can only be achieved when 
This technique is efficient in screening lines for their all conditions are optimum for growth. One of these 
reaction to leaf spots. Howevei, it cannot give the conditions is disease control. Studies indicated that 
final answer on the reaction ofan entry. More studies entries differed in their response to fungicide spray. 
relating to spore concentration, incubation tempera- In most cases, yield increased due to fungicide spray 
ture, etc. are needed. but this increase was significant only in the case of 

Studies on rust were not extensive. It is hoped that disease-susceptible entries. 
more testing can be carried out in the new air-condi
tioned growth chamber and in the air-cooled glass- Efet ofagri'uliuralpractices 
house. However, testing under field conditions at 
Nubaria and Sakha Research Stations and a limited Several agricultural practices were studied to de
amount of testing in the glasshouse at Giza have termine their effect on disease severity. These in
shown differences between entries (Table 4). Some cluded date of planting, plant density and soil tillage. 
lines were selected and used in the breeding program. Date of planting determines the prevailing environ
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mental conditions and their effect on disease preva-
lence and severity. Severity differed from one season 
to another. Moisture condensation occurred around 
the plants in heavy stands; this in turn encouraged 
some of the foliar diseases. An optimum plant stand 
can therefore be recommended for low disease severi-
ty and high yield. Soil tillage has a small effect on 
foliar diseases, but is expected to affect root and 
seedling diseases to a greater extent. It is important to 
study further the effect of soil tillage and some other 
agricultural practices on seedling and root diseases. 

Screening./itngicih'es 

A number of fungicide screening experiments were 
carried out at Sakha and Nubaria Research Stations 
for foliar diseases and at Sids Research Station for 
seedling and root diseases. The results, summarsed 
in Table 5, show differences between fungicides in 
their efficiency in decreasing disease severity and 
increasing yield. Fungicides differed in their efficacy 
in controlling the three foliar diseases and few gave 
effective control measures. 

Studies were extended to determine the most effec-
tive number of sprays during the growing season, 
four sprays being the best in controlling foliar dis-
eases. Also, the period between each spr'ty was inves-
tigated, two weeks being better than three weeks in 
decreasing damage caused by foliar diseases. Fur-
thermore, seed dressing fungicides were used in differ-
ent doses and the most effective dose was recom-
mended. 

Conclusions 

From studies carried out during the three growing 
seasons, it can be concluded that: 
I. diseases are a limiting factor to faba bean produc

tivity under Egyptian conditions. Chocolate leaf
 
spot is the most damaging disease followed by
 
rust. Both diseases are more prevalent in the
 
northern parts of the country.
 

2. 	 variation exists between causal pathogens. This 
was evident for Botlr'tis fllae. Urom*rces.ib/ae 
and possibly B. cinerea. Isolates differed in their 
virulence oo the tested entries. Therefore, it is 
advisable tc use more than one isclate in testing 

breeding material. 
3. foliar diseases are affected by the prevailing envi

ronmental conditions. High relative humidity and 
rainfall affected downy mildew, while tempera
ture affected chocolate spot and rust. 

4. 	 agricultural practices affect disease severity. It is 
advisable therefore to follow an integrated control 
program to decrease disease losses. 

5. 	Dithane M45, at the rate of 250 g/100 I water, 
sprayed four times at two week intervals during 
the growing season, is still the most effective fun
gicide for controlling foliar diseases. However, 
faba bean plants cant be sprayed with Plantvax 20 
at the rate of 350 gi 100 1water, four times at two 
week intervals during the growing season to con
trol leaf rust. Also, faba bean seeds can be treated 
with Vitavax 300 (Vitavax captan) or RH 50 at 
the rate of 3g/kg seed to control seedling damping
off. 

Table.S. Summary of screening fungicides under field conditions (1979 to 1982). 

Season and Location No. of tested Doses used in No. of promising 
disease fungicides the test fungicides 

1979-80: 
rust Sakha and Nubaria 
leaf spots Sakha and Nubaria 
seedling diseases Sids 
1980-81: 
rust Sakha and Nubaria 
leaf spots Sakha and Nubaria 
seedling diseases Sids 
1981-82: 
rust E-Akha and Nubaria 
leaf spots Sakha and Nubaria 
downy mildew Sakha 

5 1 2 
15 1 3 
5 3 2 

9 1 3 
11 1 3 
5 3 2 

6 1 2 
9 1 2 
6 1 2 
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Disease studies in Sudan 	 because the sowing dates were ten days earlier than in 
the other seasons. The higher incidence of powdery 

Work in the first phase of the Project was mainly mildew in Aliab in 1981, 82 was due to a late spread 
directed towards monitoring diseases in the on-farm of the disease which was not reflected in the yield. 
trials as well as in certain back-up research trials, and 
assessing their prevalence in relation to certain agro- Disease 'ituationin farnmr'sfiehls 
nomic factors such as sowing date and irrigation. 

In 1981 / 82 ten sample plots 7X 8 meters each were 
Disease situation in the on-farni trials selected at random from farmers' fields in the vicinity 

of the on-farm trial sites in Aliab. Similarly five 
The disease situation was assessed at all sites by sample plots of 2 X 2 meters each were selected in 

counts conducted regularly throughout the season Selaim. Disease counts were conducted in the same 
for the three main diseases (wilt,, root rot, mosaic and manner as described earlier and the data issumma
powdery mildew). The number of infected plants was rised in Table 2. The situation was generally similar 
recorded in each count for each treatment and ex- and follows more or less the same trend as in the 
pressed as a percentage of the total population of that reearch plots. At Selaim, however, it was interesting 
treatment. The accumulated data was analysed after to note that, contrary to farmers elsewhere, some 
appropriate transformations. Selaim farmers were sowing early, even earlier than 

Table I summarises the incidence of the three the recommended date, and despite this the incidence 
diseasesintheon-farmtrialsconductedinthreezones of wilt/root rot complex was almost nl. This was 
of production (Aliab. Zeidab and Selaim). Details of probably due to the early onset of cooler tempera
factors including sowing date and irrigation are dis- tures in that area. 
cussed in the chapter on on-farm trials. The incidence 
of all diseases was generally very low as the sowing ./ecti't soiiigdate oi disease ilh'e 
dates were both within the optimum especially for 
wilt/ root rot complex. The higher incidence for wilt! Sowing date affected the incidence of the three 
root rot complex in the 1979/80 season was mainly diseases highly significantly at all sites as was evident 

from the counts conducted in the sowing date/ varie
ty trial for the three successive seasons. Fig. I shows 

Table 1. The disease situation over three seasons the disease reaction in relation to sowing date in the 
in the on-farm trials in Sudan (1979-80 to 1981-82). Zeidab site which is taken as representative of the 

other sites. Early sowings were severely affected by 
wilt/root rot complex and late sowings by mosaic 

Mean % infested plants and powdery mildew. The decrease in the incidence 

Disease Zeidab Aliab Selaim ofwilt/ root rot complex with late sowingdates corre
lates well with decrease in temperature. Varieties and 

1979-80 interaction between \,aiieties and sowing dates did 
wilt/root-rot 15.9 3.1 12.9 not significantly affect disease incidence. 
mosaic 2.2 3.4 0.9 
powdery mildew 3.6 7.4 0.5 1-/e' 0/ iilt/root-rot complex on viehl 

1980-81 The effect of wilt/ root rot complex on yield was 
wilt/root-rot 0.5 0.3 0.2 also measured by tagging naturally infected plants in 
mosaic 1.5 0.7 1.2 the field and comparing their yield and yield compo
powdery mildew 0.8 0.4 0.0 nents with adjacent healthy plants. Generally infect

ed plants may either die (complete loss) or may toler1981-82 
wilt/root-rot 0.3 0.4 0.09 ate the infection and survive to produce a crop 
mosaic 0.5 3.8 10.7 (partial loss). Fig. 2 shows that even if the plant 
powdery mildew 3.6 44.6 10.6 survives the lethal effect of the disease, the reduction 

---------------------------- - ---- in yield could be drastic. The data further show that 
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Table 2. The disease situation in farmer's fields in Sudan (1981-82). 

% infection 

Location Plot No. Sowing date Stand count i wilt and root rot mosaic 

Aliab 1 23/11/81 1224 0.2 1.3 
2 20/11/81 1365 0.2 100.0 
3 17/11/81 1352 3.3 0.0 
4 25/11/81 1472 0.3 23.8 
5 21/1 !/81 1234 0.7 4.9 
6 10/11/81 1764 0.3 2.8 
7 23/11/81 1450 0.0 0.0 
8 16/11/81 1225 0.7 5.2 
9 16/11/81 1320 2.0 8.3 

10 16/11/81 1431 0.2 0.6 

Mean 1384 0.8 14.7 

Sel aim 1 25/10/81 397 0.0 6.8 
2 1/11/81 363 0.0 3.0 
3 26/10/81 427 0.0 1.6 
4 2/11/81 393 0.0 2.5 
5 13/11/81 557 0.2 0.7 

Mean 427 0.04 2.9 

1 Sampling area was 56m 2 at Aliab and 4m 2 at Selaim. 

powdery mildews X-x mosaic o----o wilt/root rot 
50 1979/80' 1980/81 

40
 

30
 

920
 

10
 

10 20 30 10 20 30 10 20 30 10 20 30 10 20 

Oct. Nov. Oct. Nov. Oct. 


powdery mildew 

59.2 
100.0 
100.0 
64.3 

100.0 
100.0 

65.8 
58.7 
16.7 
64.8 

73.0 

3.0 
4.4 
1.4 
3.1 
0.5 

2.5 

1981/82 

30 10 20 30
 
Nov.
 

Fig. I. The effect of sowing date on niean percentage infection of faba beans by wilt, root rot. mosaic and powdery mildews 
in Zeidab. 
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1I =Height Table 3. Incidence of wilt and root rot in relation 
100 P = No. of pods/plant to sowing date and watering interval at Wad Medani 

S = No. of seeds/plant (1981-82). 
Y =Yield/plant (g) 

% dead plants transformed into 
degrees 

Watering 11 Oct. 21 Oct. 31 Oct. Mean 
interval 

Y Y Y 
=50 7 days 33.6 29.3 21.5 28.1 

14 days 48.6 35.3 28.6 37.5 
S Mean(± 1.27) 41.1 32.3 25.1 

mS 

H P S rot has been and still is going on in collaboration with 

P breeders. lundreds of genetic stocks and lines from 
Sudan, Egypt and from ICAR DA are being screened 

H H for disease resistance at Hudeiba, Shambat and Wad 

0 L . Medani. This is discussed in detail in the chapter on 
Beladi breeding.Hudeiba - 72 Selaim 

Experiments on ridge direction and plant orienta-
Fig. 2. The percentage reduction in height, no. of tion at Hudeiba, Zeidab and Shambat have indicated 
pods! plant, no. of seeds, plant and yicld of faba bean due that plants growing on the eastern side of north
to wilt; root rot complex. south ridges are more affected by wilt/root rot. 

Temperature measurements have shown that this 
side has a higher soil temperature than the western 

varietal differences in reaction to the disease were side which probably predisposes plants to become 
negligible especially when judged by effect on seed more susceptible to wilt/ root rot complex. 
weight. 

Extension offaba beans into non-traditional areas Summary and conclusions 

In the drive towards extending faba bean cultiva- Wilt/root rot, mosaic and powdery mildews are 
tion to non-traditional areas, a number of experi- the main diseases of faba bean in the Sudan. Based 
ments were conducted at Shambat and Wad Medani on tim, of occurrence they could be categorised into 
in which factors such as shading, mulching, inter
cropping, ridge orientation and frequent watering Table 4. Incidence of wilt and root rot in relation to 
were tested to see their effect on soil temperature and sowing date and mulch. 
hence on wilt/root rot complex incidence. Work at 
Wad Medani during 1981/82 showed that sowing --------- -----------------
date and mulching as weit as watering interval signif- % dead plants transformed into 
icantly decreased the incidence of wilt/ root rot. degrees 
There was also a highly significant interaction be

tween sowing date and watering interval (Table 3) Treatment I1 Oct. 21 Oct. 31 Oct. Mean 

and between sowing dateand mulching(Table 4) but Mulch 33.7 30.9 22.8 29.2 
not between watering interval and mulching. Data No Mulch 48.5 33.6 27.3 36.5 
obtained at Shambat were not consistent. Mean(±l.27) 41.1 32.3 25.1 

Breeding and selection for resistance to wilt/ root- -----------

http:Mean(�l.27
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diseases occurring early in the season (wilt/ root rot), 
and those occurring late in the season (mosaic and 
powdery mildew). 

Sowing date (temperature) consistently proved to 
be the main factor affecting the incidence and devel-
opment of these diseases. Careful selection of the 
sowing date helps greatly in checking or minimising 
the effects of these diseases. The beginning of No-
vember has consistently been the optimum sowing 
date in most if not all of the growing areas. However, 
at Selaim and other northernly regions the optimum 

sowing date could be five to seven days earlier be
cause of the relatively cooler conditions. 

Other factors affecting the incidence of wilt/ root 
rot include irrigation and mulching. Frequent irriga
tion and mulching during the early stages of devel
opment help to reduce disease incidence and improve 
plant stand. More basic work is required along these 
lines. 

Since no chemical control has been effective so far, 
more efforts should be directed towards breeding 
and selection for disease resistant varieties. 



10. Insect pests
 

Introduction 

The faba bean crop is liable to attack by several insect pests in both Egypt and Sudan, right from the early 
stage of growth through the late developmental phase to the post harvest stage. More than 20 insect species 
belonging to the orders Lepidoptera, Diptera, Hemiptera, Homoptera, Heteroptera, Thysanura and Coleoptera 
are found to attack faba beans. The most important of the field insects in both countries are the different specie.3 
of aphids; the most important storage pests are the species of Callosohruchus. In addition to these common 
insect pest problems, the crop in each country has some special insect problems. In Egypt the leaf miner 
(Liriomyza congesta Beck.) and Bruchus rulinanus Boh. are very important. In Sudan, the army worm 
(Spodopterae.xigua HB) and grey cotton thrips (Caliothrips sudanensis Bagn & Cam.) are also important in 
addition to bruchids. 

The work in both countries has involved insect surveys and screening of various insecticides. 

Insect pest studies in Egypt 

In Egypt, the faba bean crop is liable to attack by 
several insect pests, either at the later developmental 
stages or post harvest. More than 20 species belong-
ing to the orders, Lepidoptera, Diptera, Hemiptera, 
Homoptera, Heteroptera, Thysanura and Coleopte-
ra are encountered in faba bean fields or during 
storage. The most important of these in the field are 
the bean aphid (Aphis craccivora Koch.), leaf-miners 
(Liriom.|'za congesta Beck.) and Bruchus ruflinanus 
Boh. In storage the most important pests are Bruchi-
dius incarnatus Boh., Callosobruchuschinensis L. 
and Callosobruchus naculatts F. During the last 
three years several studies were conducted on these 
pests. 

Results 

Results obtained over the last three years are 

summarised as follows: 
I. 	The leafminer (Liriomt'za congesta) showed a 

gradual increase in population and reached its 
maximum in March (Table I). 

2. 	 There were significant differences between mean 
values of L. congesta infestation of faba bean 
varieties. The most resistant variety was Giza 2 
followed by Hybrid 53-1501-66, Hybrid 109
70/ 74, Family402, Giza 4, Family 370 and final
ly the most susceptible variety, Family 604. 

3. 	The degree of infestation by L. congesta was 
affected by date of sowing. Its infestation was 
higher in the early dates of sowing (at Sakha). 

4. 	 Agricultural practices had no effect on infesta
tion by L. congesta. 

5. 	Two species of aphids were recognised on faba 
bean plants. These were Aphis craccivora and, to 
a lesser extent, My'zus persicae. The population 
of aphids started at a low level on December 15 
and increased gradually as the plant grew. The 
population of Aphis craccivora reached its peak 

M.C. Saxend and R.A. Stewart (eds.), Faba Bean in the Nile Valley, ISBN 90 247 2846 0.
 
c 1983, ICARDA/ IFAD Nile Valley Project and Martinus Nijhoff Publishers, The Hague/ Boston/ London. Printed in The Netherlands.
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Table 1. Rate of infestation of faba bean by Liriomyza congesta, Sakha locality, Lower Egypt. 

Mean M/L ratio1 

Variety Dec. 22 Jan.6 Jan. 20 Feb. 3 Mar. 2 Mar. 9 Mar. 16 Mar. 30 Total 

of means 

Giza 1 11/9 32/20 30/25 40/25 70/25 61/25 89/25 (60/25)
0.44 1.28 1.20 1.60 2.80 2.44 3.56 2.40 15.80 

Giza 3 17/10 27/17 26/24 60/25 86/25 85/25 74/25 64/24 
0.68 1.08 1.04 2.40 3.44 3.40 2.96 2.56 17.56 

780/2528/70 27/13 38/19 42/24 64/25 79/25 77/25 68/25 71/25 
1.08 1.52 1.68 2.56 3.16 3.08 2.72 2.84 18.64 

90/1966/72 10/8 25/18 32/23 53/25 58/25 63/25 77/25 69/25
0.4 1.0 1.28 2.12 2.32 2.52 3.08 2.76 15.48 

Fam, 402 15/11 28/18 26/25 45/25 51/25 72/25 68/25 70/25 
0.6 1.28 1.04 1.80 2.04 2.88 2.72 2.80 15.32 

112/3200/74 13/11 24/17 25/25 61/25 83/25 64/25 81/25 78/25 
0.52 0.96 1.00 2.44 3.32 2.56 3.24 3.12 17.16 

175/2727/NEB 12/10 20/16 30/32 43/25 79/25 58/25 65/25 83/25 
0.48 0.80 1.20 1.72 3.16 2.32 2.60 3.32 15.60 

129/1807/76 12/16 16/18 31/25 55/25 62/25 73/25 86/25 71/25 
0.48 0.64 1.24 2.20 2.48 2.92 3.44 2.84 16.24 

130/1881/76 14/12 26/18 38/21 66/25 62/25 75/25 73/25 85/25 
0.56 1.04 1.52 2.64 2.48 3.00 2.92 3.40 17.26 

1M/L ration: M = number of leafminers/ 25 leaves. 
L = number of leaves infested/ 25 leaves. 

Table 2. Population density of aphids, parasites and predators per 25 plants of faba beans at Shalaqan locality, 
Qalyubia governorate (1979/1980 season). 

Population density (no. per 25 plants) 
Insect species ----------------------------------------------- Total 

Dec. 15 Jan. I Jan. 15 Feb. 1 Feb. 15 Mar. I Mar. 15 Apr. 1 Apr. 15 

A. craccivora 53 114 237 394 510 1142 1072 589 230 4341 
M. persicae 6 8 22 57 66 23 7 0 0 189 
Parasites 
(unidentified) 0 0 0 0 0 9 25 63 27 124 
Predators: 
C. undecimpunctata 0 0 0 3 2 18 29 15 0 67 
Scymmus sp. 0 0 4 1 14 0 3 0 0 22 
Syrphus sp. 0 0 0 0 0 2 2 5 0 9 
Total predators 0 0 4 4 16 20 34 20 0 98 



127 

9. Aphids on faba bean plant. 

in March, then decreased gradually, while the 
population of M*v:us persicae reached its peak 
on February 15 and fell to zero on April I (Table 
2). 

6. 	 Three species of predators of aphids were identi-
fied as Coccinella undeciniptunctata, Scyniinus 
sp. and S*'rptussp. The first species was the 
most abundant followed by the second and then 
the third. The maximum number of predators 
was recorded on March 15 (Table 2). It may be 
noted that the rise in the population of parasites 
and predators coincided with a decline in the 
population of aphids. Mass rearing of beneficial 
insects and their release at the proper time in 
each locality would therefore be of great value if 
integrated into a pest management scheme. 

7. 	Therc was a clear loss in yield of plants infested 
by aphids and leafininers (Table 3). There was a 
reduction in the number and size of seeds. 

8. 	There was a clear variation in varietal suscepti
bility to Bruchus rut.hnianus infestation. 

Table 3. Weight of seed obtained from 50 faba 
bean plants as affected by infestation by aphids and 
leafminer. 

Plant type Weight (g) % loss 
affected by aphids 112 72.5 
affected by leafminer 175 57.0 
not affected by insect pests 407 -
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9. 	Ecological conditions in the north of Egypt were 
more favourable to Bruchus rttfinanus than 
those in the south. 

10. 	 The earlier the sowing date the more favourable 
were the conditions for pod infestation by Bru-
chus rut/fimms. 

1I.	Fumigation of seeds before sowing greatly re
duced the percentage of seeds infested by Bru-
chs rufimanus in the following season. 

12. 	 There was some variation between the different 
varieties of faba beans in their susceptibility to 
infestation by Callosobruchus fIacutatts, a se-
rious pest attacking stored seeds (Table 4). 

Insect pest studies in Sudan 

Research work on insect pests of faba bean in 
Northern Sudan started as early as 1961. The greater

artof
this work, however, was restricted to routine 
part oaCatpqh/oia 
surveys (Remaine, 1961; Hussein, 1963; Siddig, 
1967) and to screening of various insecticides for the 
control of major pests (Siddig, 1969; Siddig and 
Baghdadi, 1971; Siddig, 1972). Such surveys and 
screening work were also continued by Muddathir 

and 	Kannan (1976). 
From emerence to harvest time faba bean is at

tacked by about 15 different insect pest species, be
longing to six orders. These pests are listed in Ta
ble I. In addition, the crop isattacked in the store by 

Tah,1.Insect pests of faba bean in Sudan. 

Major pest: 	 Order 

Spo(ltopera exigua HB Lepidoptera 
Caliothrips stlanlettsis BAGN. & CAM. Thysanoptera 
Aphis ctaccivora Koch. Homoptera 
Ac'rthosilphon sesbaniae KAN. I)AV. 
Minor pest:
 
Aphis gos. r.pii Glov. Honoptera
 
Bem'icia tabaci Genn.
 
Enilwasca libia Deberg.
 
Ethilroinra luhica China
 

'reontia pallidus Ramb. Heteroptera
nicolasi Put & Reut. " 

Spodopnera ittorai. Boisd. Lepidoptera 
ilh/iothis armigera HB Lepidoptera 
tmaruua testoladis Gey. " 

Caliothrils inmpuous, PR. Thysanoptera 

Table 4. Susceptibility of 18 varieties of faba bean to infestation by Callosobruchusmaculatus F. 

Variety No. of eggs % of emerged Period of Susceptibility 
per female adults development (days) index 

Family 379 
Family 424 
Family 402 
61/521/66 
91/11/72 
123A/45/76 
99/40/73B 
108/305/74 
124/3/76 
144/30/77 
152/3557/78 
126/21/76 
132/3/77 
148/3534 
Radiation 2046/76 
Diseases 1864/76 
120/11/75 
139/14/77 

Ithe most resistant. 
2 the most susceptible. 

10.50 17.74 31.98 3.911 
16.00 48.51 31.89 5.29 
19.83 35.52 32.07 4.83 
11.33 53.27 33.47 5.16 
20.50 30.43 32.30 4.59 
16.00 37.21 31.82 4.94 
26.00 40.42 33.48 4.80 
19.33 45.35 32.96 5.03 
12.67 49.26 32.28 5.24 
10.33 42.73 32.45 5.03 
i9.33 61.28 33.13 5.392 
49.00 30.61 31.00 4.95 
28.67 24.36 33.87 4.09 
18.33 45.26 33.44 4.95 
29.33 40.29 33.45 4.73 
25.50 36.11 33.89 4.60 
33.67 48.70 33.22 5.08 
30.00 37.25 33.19 4.73 
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bruchids (as yet unidentified), the bionomics of vulnerable to infestation because of the higher morn
which has not yet been studied in Northern Sudan. ing temperatures). All other variables such as irriga-

In 1979 a comprehensive research program for the tion, weeding and mineral nutrient fertilization had 
improvement of the agronomic as well as other at- no significant effects. 
tributes of faba bean production was launched. This Neither the bionomics of the pest on faba bean in 
program facilitated the extension of experiments Northern Sudan, nor the economic injury levels have 
from Hudeiba to as far as Selaim in the north and been studied. Damage assessment studies both in the 
Shambat in the south. During the first two years of laboratory and the field have been initiated, the re
the Project the optimum sowing date was also shifted suits of which will be published later. 
from mid-October to November 1, mainly to avoid The pest is effectively controlled, together with 
high infection with wilt/root rot disease during the other pests on faba bean, with sprays of omethoate 
high temperatures of October. This necessitated a 80% at the rate of I%a.i. (50 c.c.)/ha. The larvae of 
revision of the studies of insect pests. this pest were observed to be parasitised by both 

Surveys carried out during the first three years of Disophrrs htea (Bracenidae) and Zehmiorpha su
the Project confirmed previous reports about the danensis(Bracenidae) which were both recorded in 
insect pests of faba bean, and the following pests the Northern region, the latter for the first time in 
were designated as pests of economic importance. 1981/82. The exact contribution of the two parasites 

in reducing the pest's population has not yet been 
Spodoptera exigua HB (Lepidoptera: Noctuidae) studied. 

This pest is polyphagus and attacks the seedlings Grey cotton thrips/Caliothrips sudanensis, BAGN, 
of crops belonging to different families especially CAM, (Thysanoptera: Thripike) 
Legurminosae and Malvacae. The females usually lay 
their eggs at night in batches of up to 100 eggs on the This pest attacks faba beans as well as other crops 
lower side of the leaf; occasionally, however, eggs such as cotton and lucerne. Alternative hosts for the 
may also be laid on the upper side if it is well shaded. pest are Heliotropunt europeum (local name Donab 
Larvae hatch out in about three to four days. The El Agrab) and Lencas utricaefblia(local name Um 
first and second instar larvae feed gregariously on the galloot). 
lower part consuming the leaf tissue and leaving the Both adults and nymphs suck the cell sap from, 
uppet epidermis intact. Affected leaves shrivel and preferentially, the upper side of the leaf which gives 
dry up and may eventually drop. Older larvae, i.e. the leaves a shiny silvery appearance. During the 
third and fourth instar larvae, disperse thus damag- day-time the pests hide inside the flowers where they 
ing more plants, where the entire lamina may be also suck the cell sap. Severe infestations may cause 
devoured. serious flower shedding. The pest may also pierce 

Peak infestations were recorded during the second through the developing pods during the seed forina
half of November in the early sown crop (riid-Oc- tion and filling stages causing raised black warts on 
tober to November I), while later sowing dates (No- the pod and leaving dark pin-head sized marks on the 
vember 15 to 30) suffered less severely. Plants which seed coat. 
are attacked in December usually tolerate the infesta- Predators observed feeding on the pest were lace
tion and recover whatever slight damage is incurred wing bugs, lady birds (Coccinella utndecimpunctata) 
without significant reduction in yield. By mid-De- and syrphid flies. Like S. exigua, thrips prefers the 
cember, however, the pest population is normally warmer part of the faba bean production area, i.e. 
low due to the cold weather. This may in part explain Shambat, Shendi, and decreases northwards, the 
why the pest is more serious in Shambat, Shendi, pest being unimportant in Selaim. 
Zeidab and Aliab than further north in the Dongola 
area and Selaim. Studying the effects of various Cow pea aphid(Aphidcraccivora), andgreenaphid 
agronomic practices on infestation build up, signifi- (Acyrthosiphon sesbaniae (Aphididae,Homoptera)) 
cant effects were found for sowing date (early sowing 
being more vulnerable to infestation) and orientation Aphids are usually late season pests on faba bean, 
(sowing on the eastern side of the ridge being less although during the year Aphis craccivora breeds on 
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8. Thrips damage to pods at Shambat Research Station. 

groundnuts, lucerne, pigeon pea, lentils, cotton and a 
number of wild plants such as Lawsonia alba (local 
name Hinna), and Tamarinhds inlica (local name 
Hindi); but leguminous plants are normally pre-
ferred. Usually both aphid species are found on the 
same plant with Aci'rthosiphon sesbaniae (the green 
aphid) infesting the lower and older leaves while 
Aphis craccivora prefers the younger succulent 
leaves at the top and tips of branches. Occasionally 
however Acy*rthosiphon sesbaniac may be found all 
over the plant, including the top of the plant and 
branch tips. 

Both aphid species appear in late December and 
early January with the advent of the cold northern 
winds, and may stay on the plant until harvest time. 
Aphids damage plants either directly by sucking the 
cell sap causing a loss in plant vigour, and producing 
honey dew which encourages mould growth and ii-

duces the photosynthetic efficiency of the plant, cr 
indirectly by transmitting diseases. Both species were 
recorded at Hudeiba as vectors of the Sudanese 
broad bean mosaic virus. Aphids are known to be 
very responsive to thiometon insecticidal spraying, 

but as a general purpose insecticide omethoate gave 
satisfactory control of the four pests mentioned 
above. 

Aphids are actively preyed on by the lady bird 
(Coccinella undecimlunctata) which is very com
mon in the Northern region of Sudan. It was only 
during 1981/82 that damage assessment studies to 
determine the economic injury levels of any of the 
faba bean pests was initiated. During the 1979/80 
and 1980i 81 seasons surveys showed Ac.rithosilhon 
seshaniae to be slightly more prevalent than Aphis 
craccivora at all locations. In addition Aphis cracci
vora was more prevalent on later sowings that on 
early November sowings. 

Screening of some 100 lines of faba bean from 
different sources for aphid resistance has begun. 

Eruchids 

Although the presence of two bruchid species in 
Northern Sudan (namely Bruchuselairensisand Cal
/oso/ruchus macuatus) has been assumed, the exact 
identity and geographical distribution of the bruchid 



complex in Sudan as a whole is still not yet deter-
mined. Except for the work of El Hassan and Mud-
dathir (1981) the work associated with the Project 
constitutes the first serious study of the bruchid prob- 
lems in Northern Sudan. 

Bruchids are widely distributed in Noithern Su-
dan, this area being climatically more arid than the 
rest of the country and a traditional region for the 
production ofpulses. In 1982 bruchids were recorded 
to be present in practically all areas surveyed between 
Khartoum and Burgaig. The pests were known much 
earlier(more than 20yearsago)in Khartoumand the 
Hajar El Asal Hajar El Tairarea (Fig. I) than in the 
area northwards to Burgaig (3 to 10 years ago). 
Infestation usually starts earlier in the southern part 
(Hajar El Asal -- Hajar El Tair area), e.g. as early as 
April, while in the far north (Burgaig area) infesta
tion is not expected before July to August. It is 
possible that at least initial infestations are subse-
quent to the migration of wind-born females which 
are blown northwards from May onwards, although 
this hypothesis is still being investigated. One of the 
major factors contributing to the dissemination of 
the pest throughout the region is the uncontrolled 
movement and trade of seeds across the region ano 
the unhygienic storage conditions. 

The level of farmers' awareness of the problem of 
bruchids is very low. Traditionally various plant 

materials such as Tumbak (a pungent powder form 

Gh.rbB.n- Sr..? 

Z,db fud,,b. 

HN,, III
/17If..,ElT.,hdiA-

Fig. I. Northern Sudan. 
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of fermented tobacco), red hot pepper seeds, cummin 
and Neem seeds (A-darechta indica)have been tried 
as repellents to the insect but their efficiency in con
trolling the pest was too low and they have now been 
abandoned. More recently, however, farmers have 
become resolved to the use of chemical insecticides 
which are sprinkled or sprayed on both the seed 
before bagging and on the bags. Various chemicals 
such as I)DT, HCH, carbaryl, dimethoate, and Mal
athion are used indiscriminately and without gov
ernment supervision. The pests are estimated to 
cause an average 34(,' loss in the stored produce 
(nearly 30(1j. of the total production). 

28
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Fig. 2. Percentag,: weight loss in faba bean seeds following infes
tation by Call. ohruchus sp. 
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In the laboratory, chemical treatment of seeds with 
omethoate, Satisfar or deltomethrin, at 5 g/ kg seeds, 
gave satisfactory control of the pest for up to four 
months. 

800 
f 2.5 mg/g seeds Neem seed solution 

700 50 strol 

600 - E 
05.mg/gseeds 
o sds 

Neemseedpowder 

500 mggsees Neem leaf powder
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Decis Satisfar Folithton 

Fig. 3. Effect of insecticidal treatment of seeds on oviposi-

tion of Callosobruchussp. 

Faba bean seeds are attacked by bruchids only in 
store and no incidence of field infestation has been 
re,:orded in the Northern Region. The progressive 
loss in weight oftreated compared to untreated seeds 
is shown in Fig. 2. The effect of Decis, Satisfar and 
folithion on the number of eggs laid by bruchids is 
represented in Fig. 3. At present, the chemical con

of bruchids is essential, especially Malathion 
treatment ofstoresand Phostoxin fumigation of the 
stored produce. But owing to the poor construction 

of house storage structures future plans should con
centrate also on the improvement of storage condi
tions as well as possible improvements of sack stor

practices. 

References 

El Iassan, H. S. and K. Muddathir(1982). Effect of storage pest 
on seed germination, seed quality and yield of faba 

beans. FABIS 4, 47. 
Hussein. M. It. (1963). Pests of crops in Northern Sudan. Annual 

Report, tHudeiba Research Station. 224. 
Muddathir, K. and H.0. Kannan( 1976). Annual Report, Hudei

ba Research Station.
 
Ihid(1978). Annual Report, Hudeiba Research Station.
 
Ibid (1979). Annual Report, Hiudeiba Research Station.
 

Remaine, F. (1961). Pest surveys of crops at Hudeiba. Annual 
Report, Hudeiba Research Station. 

Siddig, A. S. (1967). Pest survey in the Northern Province of the 
Sudan. Proc. 10th Agric. Res. Coll. of Sudan. 

Siddig, A. S. (1969). Evaluation of insecticides to protect ful masri 
against Lalphrgma e.xigua, thrips and aphids. Annual Report, 
Hudeiba Research Station, 41. 

Siddig, A. S. (1972). Evaluation of insecticides for the control of 
Slodoptraexgta, tbrips, and aphids on Iic'iajlba.Annual 
Report, ltudeiba Research Station. 37. 

Siddig, A. S. and A. M. Baghdadi (1971). Control of insect pests 

and powdery mildew in ful masri. Annual Report, liudeiba 
Research Station. 



11. Human nutrition
 

Introduction 

In both Egypt and Sudan faba beans are an important source of dietary protein and are used in many popular 
dishes which are consumed by a majority of the population. In 1978 in Egypt the production of faba beans was 
more than half that of meat and or.average an Egyptian consumes about 14 g of faba beans daily, givingabout 3 
g of protein. In Sudan, particularly in the north, the consumption of faba beans per capita may be even higher as 
a very large section of the population both in rural and urban areas consumes faba beans two times every day. 
Popular faba bean based dishes in Egypt include 'fool akhdr' (green immature faba bean seeds), 'fool 
matbookh' (boiled green pods), 'fool medames' (stewed dried seeds), 'fool nabet' (dried seeds, soaked, germinat
ed and boiled),'bisara'(decorticated dried seeds, soaked overnight and cooked with onion and peppermint) and 
'taamia' or bean-cakes (decorticated dried seeds, soaked and made into a paste with garlic, carrot, onion and 
coriander and deep fried). Similar dishes are prepared in Sudan, and their popularity may in part be due to the 
ease with which they can be prepared at home. 

Although, like other legumes, faba beans are poor in the sulphur-containing amino acids methionine and 
cysteine, they are rich in lysine and the faba bean protein supplements well the proteins from cereals. Thus their 
importance in balancing the cereal rich staple diet of the poor masses in Egypt and Sudan can hardly be 
over-emphasised. 

Raw faba beans are known to contain a few biologically active anti-nutritional factors including vicine, 
convicine and L-DO PA, which are implicated in the development of favism, an acute haemolysis in susceptible 
individuals. Favism seems to occur only in Egypt and affects people who are deficient in glucose-6-phosphate 
dehydrogenase (G-6-PD). It occurs most commonly among children between I and 5 years of age, and males are 
more frequently affected than females. Because of the occurrence of favism in Egypt it was decided that the 
human nutrition studies in the country should focus on the incidence of G-6-PD deficiency. determination of 
vicine, convicine and L-DOPA in different faba bean varieties and the effect of faba bean extracts on red blood 
cells from G-6-PD deficient patients. 

In Sudar,, where favism is not commonly encountered, a more general monitoring of faba bean seed quality 
was carried out. The effects of sowing date, plant population, location, method of planting, irrigation, weed 
control and moisture stress on seed quality were studied. In Sudan faba bean seed quality is principally affected 
by the incidence of hard-seededness, bruchid infestation, thrips damage and seed size. The hard seed problem in 
Sudan affects the cookability and market price of the product. Canning of faba bean products is becoming 
increasingly common in Sudan, and so other studies in the Project focused on the canning procedure and on the 
quality evaluation of canned products. A consumer preference study was also carried out in both rural and urban 
areas in Sudan to determine the importance of faba beans in the Sudanese diet, including consumption 
frequency and preferred preparations. 

M.C. Saxend and R.A. Stewart (cds.), Faba Bean in the Nile Valley. ISBN 90 247 2846 0.
 
c 1983. ICARDA/ IFAD Nile Valley Project and Martinus NijhoffPublishers, The Hague/ Boston/ London. Printed in The Netherlands.
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10. Preparing taamia (faba bean cakes) in a Cairo street. 

Nutrition studies in Egypt 

The objectives of these studies were as follows: 
I. 	to study the population in four different Egyptian 

governorates to assess the incidence of G-6-PD 
deficiency among children; to collect statistical 
data from the hospital registers on the percentages 
of cases admitted with a diagnosis of favism; 

2. 	 to determine vicine, convicine and DOPA content 
in the green pods and dry seeds of different local 
faba bean varieties; to study the effect of home 
processing on the elimination of the active factors 
from the cooked beans; 

3. 	to study the effect of faba bean extracts and puri-
fled fractions of divicine on biochemical changes 
of the red blood cells from G-6-PD deficient pa-
tients after in-vitro incubation. 

4. 	 to characterise the G-6-PD enzyme and to study 
other characteristics of the red blood cells from 
G-6-PD deficient patients and the role of Vitamin 
E. 

Selection of subjects and methods 

Five different governorates were selected for the 
population study, namely Cairo, Assiut, Aswan and 
the Red Sea governorates (Ras Ghareb and El-
Ghardakah). After contacting the authorities in each 
locality, it was agreed to examine the following 
categories: 
I. 	Babies and children attending the maternity and 

child health centres. 
2. 	Pre-school children attending the nurseries. 
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3. Children attending out-patient paediatric clinics, description for the discase nor was a diagnosis made. 
4. Primary school children. These cases were therefore excluded from the statis
5. Children contacted during home visits. tical evaluation. It was found that favism cases ac-

Thiswasdonetoensurethatthesamplewas repre- counted for 1.15% of the paediatric hospital admis
sentative of each local 'y. Ethnic affiliation ofpropo- sions (total 5,913). 
siti was determined by questioning. Blood samples Figure I illustrates the seasonal variation offavism 
were taken by a finger or heel prick from males only. among the paediatric hospital population. Peak in-
Ten microliter (0.01 ml) were sufficient per assay, cidence for tile disease occurred during March (8.6 
and the blood sample was pippeted in a micro reac- cases/ 10000 children), which coincided with the 
tion vessel and transported to the headquarters of the marketing and consumption of the green pods of 
team in ice boxes. The screening for glucose-6-phos- faba beans. The age distribution shows that 30. 1%of 
phate dehydrogenase deficiency was done by the the cases with favism were of ages ranging between 3 
fluorescent spot technique. The results of 825 propo- and 6 months; 28 and 23.5% were between theages of 
siti tested for their blood G-6-PD activity are pre- 7 and 12 and 13 and 36 months of age respectively; 
sented in Table 1,according to geographical distribu- thus about 82% of favism cases were between 3 
tion. The Hardy-Weinberg Equilibrium has also months and 3 years of age. The remaining 18% were 
been applied It)estimate the total number ofG-6-PlI) between the ages of 3112 and 10 years at the onset of 
deficient individuals in the governorates studied, the disease. 
Since the G-6-PD gene is sex linked, the probability With regard to sex distribution, favism incidence 
is segregated into male and female afflictions. The 
estimated total number of G-6-PD deficient individ
uals in relation to sex and geographical distribution 
is given in Table 2. 

Incidence of favism in Egypt a 
5

6 

The results of an investigation of the files of the 
Abul Riche Paediatric Clinic in Cairo revealed that z4 
223,570 children were examined in the out-patient 
clinic or admitted as in-patients during the period 2 
June I, 1980 to May 31, 1981. Sixty-eight children 
were presented with the typical signs of favism, with 
an incidence of three cases per 10,000 hospital popu
lation. More than double the number presented with July Sept. Nov. Jan. Mar. May 
favism were also admitted to the hospital because of 
acute haemolytic anemia, but there was no detailed Fig. I. Seasonal variation of favism in Egypt. 

Table 1. Incidence of G-6-PD deficiency in relation to geographical distribution. Surveys conducted between 
May 1981 and May 1982. 

Governorate Total number tested Cases with G-6-PD Deficiency % Deficiency 

Cairo 282 11 3.9 
Assiut 102 5 4.9 
Aswan 120 1 0.9 
The Red Sea 321 11 3.2 
All Sites 825 25 3.03 
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Table 2. Estimated total number of G-6-PD deficient individuals in relation to sex and to geographical 
distribution. 

Governorate Estimated Sex Gene frequency' G-6-PD Estimated affected 
population 
(millions) 

Cairo 8 males 
females Gg 

gg 

Probable affected individuals: 

Assiut 2 males 
females Gg 

gg 

Probable affected individuals: 

Aswan 0.8 males 
females Gg 

gg 

Probable affected individuals: 

males 
The Red Sea 0.08 females Gg 

gg 

Probable affected individuals: 

Probable affected individuals in the 4 
governorates 

10.88 both sexes 

1Gg = Heterozygotes; gg = Hemizygotes. An assumption 

was more common among males than females. The 
male:female ratio differed however according to 
religion. Thus during the same period of time (June 
I, 1980-May 31, 1981), 52 male moslems and 4 fe
male moslems, with a ratio of 13:1, were presented 
with favism. The respective total numbers among 
copts were 7 and 5 with a ratio of 1.4:1. A possible 
explanation is that the consumption of beans among 
copts is higher since they abstain from eating animal 
foods during fasting and rely almost completely on 
dishes based on faba beans. Thus female copts are 
relatively high faba bean consumers. 

The evidence described above suggests that faba 
beans are used by many households as post-weaning 

deficiency/1000 individuals/ 
Governorate 

0.039 390 156,000 
0.075 750 300,000 
0.0015 15 6,000 

575 220,000 

0.049 490 49,000 
0.093 930 93,000 
0.0024 24 2,400 

722 72,000 

0.009 90 3,600 
0.0178 178 7,120 
0.00008 0.8 32 

134.4 5,376 

0.032 320 1,280 
0.062 610 2,478 
0.001 10 40 

475 1,899 

299,275 

was made that males make up 50% of the population. 

food. This is because of their availability in the 
market at low prices. 

Patterns of food consumption based on faba beans 

A multi-choice questionnaire was designed to give 
answers to 13 questions related to total bean con
sumption/ month, first age on bean meals, as well as 
consumer preference with respect to the type of foods 
based on beans. The questionnaire was distributed to 
500 families representing a wide spectrum of educa
tional background, profession. income/month. fam
ily size and geographical distribution. Relevant re
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Table 3. Distribution of frequency of bean consumption (maximum 60 scivings month) in relation to income and 
profession. 

No. % Distribution of age within families , Frequency bean 
servings month . 

U . 0 

Government Employees - Cairo below 6 Y Above 
2Y' 24Y 4 6Y +Below 6 20 20Y 0 5 6 10 11 30 31 60 

Salar'/vIfonth 
below 100 L.E. 13 5.6 12 5.8 8.2 4.9 18.9 30.5 50.5 13.3 20 60 6.6 1.0 
101 200 L.E. 21 4.5 12 4.2 10.6 4.2 19.0 27.6 53.2 23.8 19 47.6 9.5 3.0 
above 200 L.E. II 4.6 24 2.2 4.3 4.3 10.2 15.2 73.9 27.3 18.2 54.5 0 0.8 

Whole Group 47 4.9 16 4.4 8.4 4.4 17.2 26.2 56.4 21.3 21.3 46.8 10.6 1.6 

Farmers - El Sharkiya 
analphabets 17 5.6 6 4.2 4.2 5.2 14.6 6.4 50.0 15 2 2.1 
middle education 5 5.8 6 13.7 10.4 6.8 31.5 34.5 34.5 20.0 80 1.0 
high education 6 4.5 6 7.4 11.1 3.7 22.2 29.6 48.1 16.7 83.3 1.5 

Whole Group 28 5.3 6 4.0 6.4 5.4 16.1 35.8 47.9 3.6 3.6 71.4 21.5 1.5 

Indut'rialWorkers - Cairo 
Salarr/ Month 
below 100 I.E. 35 5.1 6 7.8 9.5 7.8 25.1 29.6 45.2 2.9 8.6 65.7 22.8 3.0 
101 200 L.E. 6 4.0 6 4.3 4.3 16.7 24.3 20.8 54.2 33.3 - 50.0 16.7 1.25 

Whole Group 41 4.5 6 7.4 8.8 8.8 24.0 28.6 46.3 4.9 7.3 56.1 21.9 2.1 

'Y = years of age. 

suits extracted from this nutritional survey are Vicine, convicine and DOPA contents in raw and 
presented in Table 3 and Figure 2. Farmers and home-processed faba beans 
industry workers stated that they began to feed their 
babies faba bean meals when they were six months It has been claimed that the first two pyrimidine 
old, but governmental employees practiced this type compounds are the active chemicals in faba beans 
of feeding when their children were older. If we con- responsible for the precipitation of favism in suscep
sider also that children below six years ot age tibleindividuals. Green pods were dehulled and dried 
represent 19, 25, 15 and 31% of the family size of by lyophilization. The green pods and the dry seeds 
government employees (low income, 100 L.E./ were obtained from the Food Legume Department, 
month), industry workers with low incotne, anal- Ministry of Agriculture. The seeds were grown and 
phabet farmers and primary educated farmers re- harvested under standard conditions. The three ac
spectively, the outbreak of favism could be of public tive principles were assayed by standard techniques. 
health concern, if such families are used to feeding The analysis, separation and quantification of the 
their children weaning foods based on faba beans. three active principles were done on a High Pressure 

According to the 1977 Statistical Year Book of the Liquid Chromatogram (Beckman 350). The peaks 
Ministry of Agriculture, the daily amount of faba were monitored using an Isco UV lamp at 340 nm. 
beans available/caput is around 14.5 g. The mean Table 4 presents the results obtained with 13 dif
daily consumption stated in Table 3 fluctuates be- ferent faba bean varieties. The green pods were much 
tween 27 and 100 g/day among the sectors of the higher in vicine and convicine content than the dry 
population group studied in the survey. This suggests seeds. On the other hand, DOPA was absent from 
that more intensive breeding programs should be some varieties during green vegetation. Table 5 pre
directed towards increasing seed yields. sents the vicine, convicine and DOPA contents in 
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A. Government employees - Cairo. 
below 100 L.E. 101 .200 L.E. above 201 L.E. 

B. Farmers - EI-Sharkiya Governorate. 
very low income low incoma middle class 

*q. 

C. Industry workers - Cairo. 
below 100 L.E. 101 -200 L.E. 

Foul medamis 

Falafil 

F73Bessara 

Foul nahbit 

D. Assiut E. Aswan 
low income low income 

Fig. 2. Patterns of faba bean food consumption among Egyptians. 
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Table 4. The levels of vicine, convicine and DOPA in the green pods and dry seeds of different faba bean 
varieties. 

Concentration of constituent (g/100 g dry matter) 

Variety Green pods Dry seeds 

Vicine Covicine DOPA Vicine Covicine DOPA 

Giza I 
Giza 2 
Giza 3 
Family 402 
Aquadulce 
Double White 
Roumy 
Rebaya 40 
Rebaya 34 (Sudan) ND 
Protein 138/78 
Reima Blank 
New Rommoth 
Seville Giant 

N.D. 1 

1.12 
1.46 
1.06 
0.877 

N.D. 
N.D. 

2.17 

1.40 
1.29 
1.21 
1.29 

0.33 
0.40 
0.13 
0.31 

0.76 

0.29 
0.69 
0.64 
0.42 

0.08 
0.00 
0.00 
0.00 

0.00 

0.00 
0.11 
0.0 
0.084 

0.80 
0.50 
0.67 
0.58 
0.63 
0.52 
0.48 
0.80 
0.82 

N.D. 
N.D. 

N.D. 

0.21 
0.13 
0.22 
0.16 
0.22 
0.15 
0.25 
0.23 
0.23 

0.044 
0.036 
0.042 
0.043 
0.048 
0.012 
0.048 
0.045 
0.043 

'N.D. = not determined 

Table S. Levels of vicine, convicine and DOPA in seven Egyptian dishes based on faba beans (g/100 g fresh 
weight; as eaten). 

g constituent/100 g recipe as eaten 

Common name g beans/100 g recipe %dry matter in recipe Vicine Convicine DOPA 
(as eaten) 

decorticated .774 .186 
whole beans 100 - .686 .279 
bessara 26 36.05 .245 .0705 
germinated, uncooked 46.6 46.27 .377 .1607 
germinated, cooked 45.96 69.6 .336 .1304 .01 
stewed beans 26.98 33.04 .173 .0716 .01 
stewed liquor 98.7 8.4 .187 .076 .011 
falafel cakes, uncooked 45.6 45.6 .166 .065 .015 
falafel cakes, fried 49.07 49.1 .155 .064 .0103 

some Egyptian dishes based on faba beans. It is clear content. The preparation of foul nahbit is regrettably 
that germination of the beans is associated with the diminishing as an Egyptian food. This product is still 
partial mobilisation of vicine and convicine. Based prepared by low-income farmers from EI-Sharkiya 
on 100% dry matter (not shown in the table), cooked governorate as evidenced from the nutrition survey 
germinated faba beans (foul nahbit) as well as data. 
cooked falafel are the lowest in vicine and convicine 
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Mechanism of blood haemolysis 

Detailed biochemical studies were carried out on 
the blood of 41 children with a history of favism. The 
results obtained were compared with control groups. 
The enzyme G-6-PD (1.1.1.49) was almost absent 
from their blood with a mean value of 1.4 ± 0.37 
enzyme units/g haemoglobin compared to the mean 
control value of I i. i ± 1.4., indicating that the G-6-
PD variant prevalent among Egyptians could be 
classified as very deficient (12% of normal). The 
haemolysis test is an easy and reliable method, re-
flecting the stability of the red cell and its susceptibili-
ty to spontaneous haemolysis. Upon incubation of 
the red blood cells isolated from G-6-P1D deficient 
patients with faba bean extracts, there was no in-
crease in haemolysis when the faba bean extracts 
added to the media were equivalent to 660 mg faba 
bean/ 1.Faba bean extiacts at final concentrations of 
I110 mg/I in the incubation media induced haemoly-
sis of 11.4%. The increase in % blood haemolysis 
among the G-6-PD deficient group was proportional 
to the faba bean concentration in the incubation 
medium. Ethanolic extracts of faba beans, when in-
corporated in the incubation media, led to 100% 
blood haemolysis. 

Extracts of faba beans or their aglycone pyrimi-
dine derivatives elicited on the other hand a decrease 
in the reduced glutathione GSH content of the incu-
bated red blood cells. The final concentration of the 
aglycone pyrimidine derivatives of 0.08 to 0.42 
mmol/I resulted in an equimolar decrease in the 
GSH concentration of the red blood cells. 

All experiments showed that the action of faba 
bean extracts on the red blood cells of G-6-PD defi
cient red blood cells was far more drastic than that of 
their purified fractions: vicine, convicine, divicine or 
isouramil. The possibility then arises that other fac-
tors could be acting synergistically. This problem 
warrants further study. 

Nutrition studies in Sudan 

Efforts to improve the productivity of faba beans 
through cultivar and agronomic improvement have 
to be coupled with the evaluation of their effect on 
the quality characteristics of seed in relation to con
sumer acceptance and post-harvest technological 
yields. This is necessary to ensure that with increase 

in quantity there is no decrease in quality. Quality 
evaluation of faba bean seeds was, therefore, under
taken from the produce obtained from different 
treatments of on-farn and back-up research trials 
conducted in different regions in Sudan. A consumer 
preference survey was also carried out. 

Material and methods 

Samples from different trials were evaluated for 
the following quality parameters: 
I. 	Weight of 1000 seeds before and after soaking. 
2. Total defects: in 1000 seeds, the percentage of 

hard seeds (after soaking the beans in water at a 
ratio of I to 4 for 16 hours at room temperature), 
insect infested and thrips damaged seeds, and un
dersized seeds were recorded as total defects. 

3. 	Hydration coefficient: this was calculated as 
Hydration coefficient = 
weight of soaked beans 

X 	100 
initial weight 

Samples from some studies were also evaluated for 
canning purposes. 

Canningprocedhre 

The soaked beans were filled in anti-sulphur cans 
(400 g capa6ity) using a filling weight of 190 g soaked 
beans and a brine composed of 2% table salt and 

° F0.5% citric acid. The cans were processed at 230 
for 40 minutes, cooled by air and opened for evalua
tion a week later. 

Evahiationof cannedprohicts 

In four cans for each sample the following param
eters were measured: vacuum, headspace, drain 
weight percentage, increase in weight after process

ing and cookability. The percentage increase in 

weight after processing (IWP) and cookability were 
calculated as follows: 

drain weight - filling weight 
Percent IWP = X 100 

filling weight 

Cookability= drain weight - 100 
initial weight + drain weight 

http:1.1.1.49
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Results ab). The results of seed quality studies on the samples 
from this trial indicated that: 

Efiect o/'sowing (ate and plant poplationon seed I. Minimum per cent total defects was obtained with 
qualitr oflaha bean the October 10 sowing date, and per cent total 

defects increased progressively as the sowing date 
As already mentioned in the chapter ol agronomy was delayed. 

the effect of plant population and sowing date was 2. October 10 as the earliest sowing date gave the 
studied at three locations (Selaim, Zeidab, and Ali- most filled seeds; delay in the sowing date after 
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Fig. I. The mean effect of sowin, date on different quality factors of faba bean seed produced at three locations. 
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October 10 resulted in a progressive decrease in 
seed weight. 

3. The Selaim area gave seeds of better quality com
pared to those obtained in the Hudeiba and Zei-
dab localities (Fig. I). 

Adaptation trial 

As already indicated in the chapter on breeding, 
this trial included 12 different varieties and was con-
ducted at six different locations, namely Selaim, Ali-
ab, Zeidab, Hudeiba, Shendi and Shambat. Quality 
assessment results from this trial showed that loca-
tion was an important factor affecting the quality of 
faba bean seeds. Both Selaim and Shendi areas 
proved to be the most promising locations. The 
Shambat area gave seeds with a low per cent hydra-
tion coefficient and high pei cent total defects. Aliab 
and Zeidab gave small sized seeds compared to other 
locations. The S.M. L. variety showed a low per cent 
total defects at all the locations. 

Fullfictorial experiment 

Sowing date, method of planting, irrigation and 
weed control were the factors studied in the Shendi 
and Hudeiba areas using a full factorial experiment 
with four replications. Each of these factors was used 
at two levels (farmers' level and recommended level). 
Quality evaluation results showed that the recom-
mended sowing date (November I) gave better seed 
quality at both locations compared to the farmers' 
sowing date (November 22) (Table I). The quality of 
seeds obtained by applying the recommended cultu-
ral practices (sowing date November I, planting on 
ridges, every 7-10 days irrigation regime and two 
weedings) were significantly superior to those ob-
tained by applying the farmers' cultural practices 
(November 22 sowing date, broadcasting and then 

Table I. Mean effect of sowing date on faba bean seed quality. 

ridging, every two weeks irrigation regime and only 
one late weeding) (Table 2). 

Effect ofmoisture stress at various stages ofgrowth 
on the quality of/aba bean seeds 

Treatment details of the experiment on the effect 

of moisture stress at various stages of growth have 
already been given elsewhere. Quality evaluation on 
the samples from this study indicate (Table 3) that 
lack of stress at the early stages of growth resulted in 
relatively well-filled seeds as indicated by the 1000 
seed weight (TR. I and 2 no moisture stress, TR. 4 
and 7 no water stress up to 47 days). The total defects 
were low where no water stress was applied and high 
when the plants were stressed at the later stages of 
growth (47 to 67 days after planting). However, these 
results were only for one season and need to be 
confirmed. 

On-jfarm trials 

The effects of seven different cultural practices on 

quality of seeds of faba beans grown in different sites 
in each of Selaim (5 sites), Aliab and Zeidab (10 sites 
each) areas were studied. 

Table 2. Mean effect of recommended and farmers' prac
tices of sowing date, method of sowing, irrigation regime 
and weeding on faba bean seed quality. 

0ei (d Tota Hydration abilok
weight(g) defects coefficient ability 
RI F R F R F R F 

Shambat 410 384 24 37 194 160 54.0 56.4 
Hudeiba 387 332 30 41 179 185 56.0 56.8 

I R = recommended cultural practices; F = farmer's cultu
ral practices. 

1000 seed 
weight (g) 

%Total defects Hydration 
coefficient 

%Cookability 

DI D, .D D, D, D, D, D, 

Shambat 
Hudeiba 

421.8 
410.7 

387 
337.2 

22 
29.6 

30.2 
43.6 

191.8 167.6 57.2 57.0 

1I = recommended sowing date; D, = farmer's sowing date. 
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Tale3. Effect of moisture stress at various stages of crop growth on the seed quality. Details of treatments are given in the 
section on agronomy. 

Treatment %defective seeds 1000 seed Hydration Cookability 
weight coefficient (%) 

No. Number of hard Under- Insect Total (g) (%) 
irrigations sized damaged 

1 2+9 14 I 7 22 384 193 55.4 
2 2 + 6 9 2 13 24 386 179 57.7 
3 2+ 8 14 2 10 26 366 191 56.7 
4 2+8 12 2 14 28 411 192 57.1 
5 2 + 8 25 5 5 35 333 184 55.4 
6 2 + 7 10 5 12 27 366 198 55.5 
7 2 + 7 15 2 16 33 388 188 

8 2 + 7 20 3 6 29 333 184 56.6 
9 2+6 8 3 16 27 375 158 57.6 

The results indicate that there were differences in 
quality between different sites within each locality. K / .... . 
Some sites gave good quality seeds consistently re
gardless of the cultural practice applied while others 
gave relatively inferior quality. No consistent supe
riority of one cultural practice over the other was 
noticed at any of the sites in the different localities. 
Selaim area showed better seed qualities than the 
Aliab and Zeidab areas. This is consistent with ob
servations made on the samples from other trials. 

Consumer preference study 

A consumer preference study was carried out in . 
both rural areas (at Aliab and Zeidab) and urban 
areas (in Khartoum and Atbara). These studies (Ta
ble 4) revealed that in both areas faba beans consti
tute the most preferred dish for both breakfast and 
dinner. The study further revealed that the consump
tion of faba beans is higher in urban areas than in 
rural areas. This may be due to the fact that in the 
faba bean producing areas there are so many other 
food substitutes such as milk and milk products, 
which are more readily available than in the urban 
areas. 

Seventy-three per cent of the interviewees in the 
urban areas consume faba beans daily. A majority of 
the interviewees claimed that the present prices of 
faba beans are reasonable compared to other food 
materials. The consumption of faba beans was in
creased steadily in faba bean producing areas as well 
as in urban areL:s over the last five years. The results II. Ful medamis in Sudan. 
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Table 4. Faba bean consumption frequency, preferred preparation, seed size and colour by sample area. 

A[ 

Farming area' 

Z AI+Z K 

Urban area 

At K+At 

Total 
sample 

A. Number of days faba bean consumed each week (percent of interviewees) 
occasionally 
one time 

16 
10 

38 
0 

27 
5 

I 
0 

0 
0 

I 
0 

13 
2 

two times 6 14 10 4 0 4 7 
three times 24 24 24 25 13 22 23 
seven times 44 24 34 70 87 73 55 

Total 100 100 100 100 100 100 100 

B. Main faba bean preparations (percent of interviewees) 
0. no answer 6 2 4 0 0 0 2 
I. foul medames 30 52 41 18 13 17 28 
2. taamia 2 2 2 6 13 7 5 
3. medames + taamia 22 22 22 50 30 46 34 
4.(3+ others) 
5. (I + others) 

16 
6 

12 
10 

14 
8 

9 
5 

22 
0 

12 
4 

13 
6 

6. (2 + others) 
7. molah + others 

16 
2 

0 
0 

8 
I 

2 
10 

13 
9 

4 
10 

6 
6 

Total 100 100 100 100 100 100 100 

C. Faba bean seed size preference (percent of interviewees) 
no answer 0 0 0 0 4 I 0 
small 6 2 4 3 0 3 3 
medium 16 26 21 20 35 23 23 
large 78 72 75 77 61 73 74 

Total 100 100 100 100 100 100 100 

D. Faba bean seed colour preference (perc:nt of interviewees) 
light brown 96 98 97 89 83 88 92 
dark brown 4 2 3 6 13 7 5 
mixed 0 0 0 5 4 5 3 

Total 100 100 100 100 100 100 100 

I = Aliab; Z = Zeidab; K = Khartoum; At = Atbara 

of the study also show that the percentage of infested two important agronomic factors affecting quality 
faba beans is higher in urban areas than in rural significantly. Both advancing the date of planting 
areas, indicating that post harvest technology, in- and avoiding moisture stress are important compo
cluding handling and storage, has to be studied in nents of recommended agronomy and they have a 
greater detail. positive effect on the quality of seed. The Selaim area 

gave seeds of better quality. 
Conclusions and recommendations More studies are needed to analyse the cause of 

this. The consumer preference survey highlighted the 

Studies have shown that both environmental con- role of faba beans in the rural and urban diets in the 
ditions and genotypes were important in affecting Sudan and revealed the need for more work on post 
quality. Date of planting and moisture stress were harvest handling of the produce. 



Other activities 

Training 

Six national program scientists, three from each of 
Sudan and Egypt, are currently doing post-graduate 
training which is financed by the Project. Four of 
these scientists are studying in the U.K., one in the 
U.S.A. and one in Canada. All of them are carrying 
out thesis projects concerned with faba beans or food 
legumes in general, and it is intended that these 
scientists will return to Egypt and Sudan to provide 
added impetus to faba bean improvement in the Nile 
Valley. 

Over the past three years, 18 research workers 
from Egypt and Sudan have visited ICARDA's main 
research station at Aleppo in Syria for training per-
ods ranging from one week to six months. In Janu-
ary, 1981 a special training course on faba bean 
production and improvement was held at the Hudei- 
ba Research Station in Sudan. The course was at-
tended by 14 research technicians from Egypt and 
Sudan; instruction was given by national program 
scientists from the two countries, the course being 
co-ordinated by ICARDA's Food Legume Training 
Officer. 

Four senior scientists, two from each of Egypt and 
Sudan, made study tours to the U.K., France, the 
Netherlands and West Germany. They studied on-
going faba bean programs at various institutions, 
and were accompanied by the Administrative Direc-
tor of the Project. 

Meetings 

At the start of the Project, two three-day meetings, 
one in each country, were held to assess the existing 
situation of faba bean improvement, production and 

research in Egypt and Sudan. The meetings were 
attended by national scientists and officials from 
both countries, as well as by ICARDA scientists. The 
mode of co-operation between the national pro
grams and ICARDA was discussed, and based on 
these meetings the program of work for the 1979/80 
season was prepared. 

Since then, three Annual Co-ordination Meetings 
have been held at the end of each cropping season to 
discuss results and to prepare the program of work 
for the following season. These meetings have been 
held in Egypt and Sudan in alternate years and each 
has been attended by 40 to 50 scientists from Egypt, 
Sudan and ICARDA. 

In March 1981, the Project hosted the First Intet
national Faba Bean Conference in Cairo. This con
ference brought together leading faba bean special
ists from Egypt and Sudan together with their 
counterparts from Mediterranean, West Asian, Eu
ropean and North American countries. The confer
ence was attended by about 150 people and 50 scien
tific presentations were made. The leading faba bean 
scientists from four continents who participated not 
only contributed their personal expertise, but in re
turn gained from the experience of Nile Valley condi
tions and from close contact with representatives of 
leading faba bean producing countries. The proceed
ings of the conference have been published, and the 
main scientific presentations have been published as 
a book by the Martinus Nijhoff publishing company 
under the title 'Faba Bean improvement'. 

A workshop was held in Marriut, Egypt imme

diately following the conference. This was attended 
by most of the conference participants and was held 
in co-operation with GTZ and the Egyptian Gov
ernment. 

M.C. Saxend and R.A. Stewart (eds.), Faba bean in the Nile Valley, ISBN 90 247 2846 0.
 
a 1983, ICARDA/ IFAD Nile Valley Project and Martin%'s Nijhoff Publishers, The Hague/ Boston/ London. Printed in The Netherlands.
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12. Two trainees, one from the Sudanese national program, collecting faba bean samples in Syria. 
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Consultancies 

A number of short term consultancies have been 
financed by the Project in order to highlight various 
aspects of faba bean improvement and production in 
Egypt and Sudan. These consultants are listed below: 

Name Subject of Consultancy 

Dr. Mazhar M. F. Abdulla A review of the Egyptian literature on faba beans. 
AEsociate Professor 
Faculty of Agriculture 
Cairo University, Cairo 

Dr. Osman El Karouri A review of the Sudanese literature on faba beans. 
Agronomist 
Faculty of Agriculture 
University of Khartoum, Khartoum 

Dr. A. El Sheikh A survey of faba bean production practices in 
Director of Project Formulation Sudan. 
Ministry of Agriculture 
Khartoum 

Dr. L. Bos Preparation of two reports on the virus diseases of 
Plant Virologist faba beans and some other crops in the Nile Valley 
Research Institute for Plant Protection of Egypt and Sudan. 
Wageningen, Netherlands 

Dr. R. L. Munjal A study of the faba bean disease situation in Egypt 
Head, Department of Mycology and and projections for future research. 

Plant Pathology 
Himachal Agricultural University 
Solan, India 

Dr. Andrew Watson Studies of the economic and infrastructural context 
Dept. of Political Economy of faba bean production in both Egypt and Sudan. 
University of Toronto 
Canada 

Dr. G. A. Salt A study of the constraints to the extension of faba 
Rothamsted Experimental Station bean research and production to new areas. 
U.K. 
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Publications 

A number of publications have been generated by 
the above meetings and consultancies; these are listed 
below together with other publications associated 
with the Project. 

Abdalla, M. (1979). A bibliography of faba bean 
(Viciafaba) research in Egypt. (Available from 
the Nile Valley Project). 

Abu Nehme, N. (1979). The optimum greenhouse for 
faba bean research at Giza Research Station. 
(Available from the Nile Valley Project). 

El Karouri, A.M.O. (1979). A review of the litera-
ture on research carried out on faba beans ( JVicia 
fnha) in the Sudan. (Available from the Nile Val- 
ley Project). 

El Sheikh, A.M.M. (1979). Some notes on the 
production of faba beans in the Nile and Northern 
provinces of the Sudan. (Available from the Nile 
Valley Project). 

ICARDA (1980). The faba bean disease situation in 
Egypt and future research projections. Prepared 
by R.L. Munjal. ICARDA, Aleppo. 

ICARDA (1980). Virus diseases of l/iciafahba and 
some other crops in the Nile Valley (Egypt and 
Sudan) and the involvement of ICARDA. First 
Report. Prepared by L. Bos. ICARDA, Aleppo. 

ICARDA (1980). Virus diseases of Vicia.aba and 
some other crops in the Nile Valley (Egypt and 
Sudan) and the involvement of ICARDA. Second 
Report. Prepared by L. Bos. ICARDA, Aleppo. 

ICARDA (1981). Faba bean production in Egypt: a 
study of the economic and infrastructural context. 
Prepared by A. Watson. ICARDA, Aleppo. 

ICARDA (1981). Faba bean production in Sudan: a 
study of the economic and infrastructural context. 
Prepared by A. Watson. ICARDA, Aleppo. 

ICARDA (1981). Proceedings of the First Annual 
Co-ordination Meeting (August 25 to 27, 1980). 
Edited by B.D. Bhardwaj. ICARDA, Aleppo. 

ICAR DA/Martinus Nijhoff (1982). Faba bean im-

provement. Edited by G. Hawtin and C. Webb. 
Martinus Nijhoff, The Hague, The Netherlands. 

ICARDA (1982). Proceedings of the International 
Faba Bean Conference sponsored by the ICA R-
DA/IFAD Nile Valley Project. Cairo (March 7-
II, 1981). 

ICARDA (1982). New dimensions for faba bean 
research and production in Egypt and Sudan. (In 
Arabic and English). ICARDA, Aleppo. 

ICARDA (1982). Proceedings of the Second Annual 
Co-ordination Meeting (September 20 to 24, 
1981). Edited by B.D. Bhardwaj. ICARDA, 
Aleppo. 

ICARDA (1982). Report on a visit to Sharhbat and 
Wad Mcdani(February 13 to 14, 1982). Prepared 
by G.A. Salt. ICARDA, Aleppo. 

ICARDA/CAB (1982). Nile Valley faba bean ab
stracts: an annotated bibliography. Edited by E. 
M. Vincent. ICARDA. Aleppo. and CAB, 
Slough, U.K. 

ICARDA 	(1983). Proceedings of the Third Annual 
Co-ordination Meeting (September 12 to 16, 
1982). Edited by B.D. Bhardwaj. ICARDA, 
Aleppo. 

Inaddition to the above, the following issues of the 
FABIS (Faba Bean Information Service) Newsletter 
have contained several articles and short communi
cations by Egyptian, Sudanese and ICARDA scien
tists describing their work in the Nile Valley Project: 

ICARDA (1980). FABIS Newsletter Nc;. 2. ICAR-
DA, Aleppo. 

ICARDA (1981). FABIS Newsletter No. 3. ICAR-
DA, Aleppo. 

ICARDA (1982). FABIS Newsletter No. 4. ICAR-
DA, Aleppo. 

ICARDA (1982). FABIS Newsletter No. 5. ICAR-
DA, Aleppo. 
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Financial Statement 

The total expenditure during the first phase of the Project was US$ 3,002.360, exceeding the grant by 

US$ 2360. The expenditure over the three-year period is given in the table below. 

IJSS 

1979 80 1980 81 1981 82 Total 

WAD grant 1,120.000 960,000 920.000 3,000.000 

Salar.es, honoraria, etc. 
Salaries and employment cost of regular staff 84.126 97,621 167,742 349.489 

Consultants and professional services 63.779 71.786 38,349 173,914 

Honoraria of national scientists and support staff 94,386 106.189 129.009 329,584 

Casual labour 15.347 25,297 16.733 57,377 

Sub total 257,638 300.893 351,833 910,364 

General expenses 
Office rental and operations 17.279 22.043 21,803 61,125 

Research and field supplies 35.377 20.668 23,907 79.952 

Travel and transportation 72.787 125.720 68,619 267,126 

Meetings, conferences and training 16.254 96.878 27,044 140,176 

Printing and publications 6,431 12,091 50.967 69,489 

Office expenses 14.072 17,846 21.209 53.127 

Grants for higher education 2,16.302 54,407 300,709 

Sub total 408.502 295.246 267.956 971.704 

Vehicles and equipment 

Motor vehicles 96.779 35.571 77,676 210.026 

Field equipment 
Research equipment 
Office equipment 

32.949 
93.148 
10.943 

151.064 
77.316 

2,002 

48,523 
34.309 
21,866 

232.536 
204.773 

34.811 

Sub total 233,819 265.953 182.374 682,146 

ICARDA administrative charges 179.193 129,314 129.639 438,146 

GRAND TOTAL 1,079,152 991,406 931.802 3,002,360 

Expenditure under (over) IFAD grant 40,848 (31,406) (11,802) (2,360) 
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