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FABIS

Introduction

This issue of the Newsletter contains the same sec-
tions which appeared in Newsletter No. 2, with the excep-
tion of ‘Institution Reports’ and ‘Names and Addresses’
(see below under ‘Directory of Faba Bean Research’). In
this issue the ‘Letters and Announcements’ section high-
lights the recent International Faba Bean Conference
which took place in Cairo, Egypt from March 7th to 11th,
1981.

The General Articles in this issue focus on Seed Qual-
ity and Nutrition. In addition, there is a General Article
from Sudan on faba bean breeding. This issue also con-
tains a Short Communication on faba bean production and
research in China, a country which is featured in FABIS
for the first time.

The General Articles in Newsletter No. 4 will feature
faba beans in different cropping and crop/livestock sys-
tems in the different regions of the world. These articles
will be prefaced by a General Article surveying world faba
bean production and the variability of the different farm-
ing systems containing faba beans. If you or any other
researcher you know would be willing to write a General
Article on the above topic for the country or region in
which you are working, please write to :

The Editors,

FABIS,

Training and Communications Program,
ICARDA, P.O. Box 5466, Aleppo, SYRIA

Subscriptions
In order to cover the rapidly increasing mailing
costs it has been decided to introduce a subscription
charge for the FABIS service for all those listed on the
mailing list outside the Near East and North Africa
region (the region of primary concern for ICARDA). The
subscription charge for the year 1981 has been fixed at
$5.00. This charge will entitle a mailing list member to:—
—  FABIS Newsletter No. 3
—  Directory of Faba Bean Research (scheduled for
July 1981)
—  List of Genetic Variation within Vicia faba (schedul-
ed for distribution with Newsletter No. 3)
—  Faba Bean Abstracts (published as part of the FABIS
service by CAB/ICARDA)
Please note that subscription charges do not apply to re-
searchers resident in the Near East and North Africa region
(ICARDA’s mandated region) or to researchers resident in
other countries popularly termed ‘developing’. Thus the
following are liable to subscription charges :

Residents of Japan, Australia, New Zealand, Canada,
U.S.A., Austria, Belgium, Czechoslovakia,
Denmark, East Germany, Finland, France,
Greece, Holland, Italy, Poland, Portugal,
Spain, Sweden, Switzerland, the United
Kingdom, West Germany, Yugoslavia

Researchers in international organisations.

Subscription charges can be paid by filling in the slip
of paper at the beginning of the Newsletter, aid sending
it with a cheque (preferably) or cash to the value of $5.00
(or the equivalent) to the FABIS address. Cheques should
be made payable to ‘FABIS’,

We have already received a number of cheques to the

value of $2.00 following the announcement concerning
subscription charges in Newsletter No. 2. We would be
grateful if all those who sent $2.00 could now send a fur-
ther $3.00 to make up the new $5.00 charge.
And please note that the FABIS mailing list for 1982 will
only consist of those people who have paid their subscrip-
tion for 1981. If you don’t pay this year, you won’t get a
Newsletter next year. Thank you.

Future Issues

We plan in the future to increase the frequency of the
FABIS Newsletter, and in 1982 we aim to bring out two
issues. Contributors are requested therefore to send Gen-
eral Articles/Short Communications by December 1st for
appearance in the first of the two 1982 Newsletters, but
we will be pleased to receive contributions at any time
thereafter for inclusion in later issues.

List of Genetic Variability

The appearance of Newsletter No. 3 should coincide
with that of another FABIS publication entitled ‘Genetic
Variability within Vicia faba’. The latter consists of a list
of all the different characters of faba beans so far identi-
fied together with their sources and other comments. The
list was originally prepared by Dr. G.P. Chapman of Wye
College, U.K., who also wrote the introductory notes. The
original list was circulated to many members of the FABIS
mailing list, whose comments have been incorporated. The
list is not intended to be complete, and the many expected
additions and modifications should be sent to

‘Genetic Variability List’

FABIS,

Training and Communications Program,
ICARDA, P.O. Box, 5466, Aleppo, SYRIA

Directory of Faba Bean Research

The names and addresses of individual faba bean re-
searchers and their institutions which appeared in the last
two issues of the Newsletter have been added to, revised
and corrected over the past year. We also sent out a quest-
jonnaire asking for details of your research interests.



Thank you to all thosc ol you who replied to this request.
As a result, we now have a large collection of information
on the people and institutions conducting fuba bean res-
earch throughout the world. We have put this together ina
single FABIS publication called ‘Dircctory of Faba Bean
Research’. This will appear later this year, and we hope
you find it useful. Please send your comments, corrections
and additions to the Directory to

‘Directory of Faba Bean Researcl’,
FABIS,

Training and Communications Program,
ICARDA, P.O. Box 5466, Aleppo, SYRIA

Faba Bean Abstracts

By the time this Newsletter appears, yvou should al-
ready have received a copy of the first issue of ‘Faba Bean
Abstracts’, a new abstract journal published by the Com-
monwealth Agricultural Burcaux (CAB) for ICARDA, as
part of the FABIS service. For the first vear, this journal
is being distributed free to all members of the FABIS mail-
ing list. The journal will contain abstracts of articles on
faba bean research which have appeared recently in the in-
ternational literature. It will be published quarterly. CAB
is also producing for ICARDA ‘Lentil Abstracts’, a second
new abstract journal, which may be of interest to many of
you. The journal will appear annually, and the first issue
will be distributed free to all members of the LENS mail-
ing lists. If you would like to reccive a copy of this jour-
nal please write to the Training and Communications
Program at ICARDA,

Faba Bean Recipes
The recipes that appear in this Newsletter are repro-
duced with the author’s kind permission from
‘The Faba Bean Cook Book’ by Lorna Hawtin,
ICARDA Internal Document, March 1981.

Faba beans (‘foul’} in Aleppo market (‘scuk’)
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Letters and Announcements
Letters to the Editors

Dear Sirs,

I agree with Ir. Heringa (FABIS 2, 14) that seed shape
is often a better character with which to classify samples
of V. faba as major, equina or minor than 1000 seed
weight. Hanelt (Kulturpflanze 20, 75-128 (1972) ) sum-
marised the values for the three groups given by six au-
thors for length of seed (mm); Karsai (Agrobotanika 16,
109-122 (1974)) defined width as well as length, and Kif-
fman (Z. Acker Pflanzenbau 94, 422-424 (1952)) included
thickness as well. Length and thickness are characters
which would seem to define the large flat seeds of major
types most clearly, however, the above authors do not
agree precisely on where the lines should be drawn be-
tween the three botanical varieties.

Has anyone devised a formula based on two or more
of the above four characters (seed weight, length, width
and thickness) which is becoming or might become inter-
nationally accepted as a means of defining the botanical
varieties?

D.A. Bond

Plant Breeding Institute,
Cambridge,
ENGLAND, U.K.

Dear Sirs,

A list of the species in the tribe Vicieae (that is spe-
cies in the genera Vicia, Lathyrus, Lens, Pisum, Vavilovia
and Anatropostylia) and an index to synonyms are avail-
able now as the first products from our Vicieae Data-base
Project. I can supply copies of these to any FABIS readers
who request them. I imagine that the list and index may
be of use to workers interested either in species closely re-
lated to Vicia faba or in other cultivated Vicia species.

We are at present making a computer data-base con-
taining taxonomic, morphological and phytochemical data
for the species of the tribe and making a germplasm collec-
tion for the wild species. At a later date we hope to pro-
vide an experimental taxonomic information service.

Yours sincerely,
Frank Bisby,

Vicieae Data-base Project,
Southampton University,
ENGLAND, UK.

Dear Sirs,

In the FABIS Newsletter No. 2 there is a table sum-
marising the Vicia faba germplasm collection at ICARDA
(FABIS 2, 21). For Sweden you have no available data for
the area of faba bean grown; this can be summarised as
follows :

Area of

Production
1977 3,350 ha
1978 4,740 ha

As you see the acreage is not very big, and the faba bean
production is all of the Vicia faba minor types. The acre-
age figures given here are from the official Swedish agricul-
tural statistics.

Sincerely yours,

Gunnar Nilsson

Svalov AB,
268 00 Svalov,
SWEDEN

Dear Sirs,

Referring to your letter dated Oct. 14th, the situ-
ation of testing faba bean varieties in our Center is as
follows :

A second series of variety testing was carried out
from 1974 to 1977. The varieties Herz-Freya and Minden
proved to be the best for our area. The varieties Herra,
Kristall, Wieselburger and Nixe also appeared suitable.

Faba beans grown for fodder are much needed, but
in spite of federal support of 1000 Swiss francs per hec-
tare, the crop is still of minor importance in Switzerland.
After the world market prices for high protein fodder re-
turned to normal recently, the cropping area of faba beans
decreased from 1300 ha to 650 ha.

With best wishes,

Walter Huber

FAP Zurich-Reckenholz,
Post fach,

CH-8046 Zurich,
SWITZERLAND

ERRATA
The following errors in FABIS Newsletter No. 2 have
been drawn to our attention :
p. 25 Bourgeois article
lines 11 and 12 should read ‘0.25, 0.50 and 1.0 °’
line 14 should read ‘0.125, 0.25 and 0.50 °’
Similarly in Table 1, all colchicine concentrations
should be divided by a factor of 10.

p- 49 Photograph of copulating insects

caption should read ‘Stem borer, Lixus sp.” and not

‘Sitona limosus Rossi’
Names and Addresses

There were a number of corrections to be made to
the mailing list. These together with many additions and
deletions have been incorporated in a new list which will
appear in the ‘World Directory of Faba Bean Research’ to
be published shortly.



GENERAL ARTICLES on
“Faba Beans in different Crop and Crop/Livestock
Systems”’
are required for FABIS Newsletter No. 4 (1982)
Please send your article or the name of a potential

author to :
FABIS,
Training and Commu-
nications,
ICARDA, P.O. Box,
5466,

Aleppo, SYRIA

SHORT COMMUNICATIONS on

“Any subject concerned with faba bean research
or production”’
are required for FABIS Newsletter No. 4 (1982)
Please send your contributions to

FABIS

Training and Commu-
nications,

ICARDA, P.O. Box
5466,

Aleppo, SYRIA

All Contributors :
Please see the Style and Form guidelines

onp. 10

ANNOUNCEMENT

The European Congress on
VEGETABLE PROTEINS FOR HUMAN FOOD

will be held 1n
from

NANTES, FRANCE
October 5th to 7th, 1981

The Congress is organised by the Institut National de
la Recherche Agronomique, and the European Vegetable
Protein Federation.

The main objectives of the Congress are to review the
most recent research, and its applications, in the field of
‘European Vegetable Proteins for Human Food’. Crops
studied will include rapeseed, sunflower, soya, faba beans
(incl. broad beans and horse beans), peas, leaves etc.

The program of the Congress focuses on the fol-
lowing topics :

1. extraction of proteins (concentrations and iso-
lates).

2.  composition of raw materials and their var-
lability.

oo

extraction and purification technology of inter-

mediate products.

4. nutritional value; organoleptic propertics.

5. social and cconomic aspects, marketing, accepta-
bility, legislation.

6. functional properties; direct applications to food.

The program is designed for participants from admin-
istrative organisations, public and private research organ-
isations, raw material or intermediate product producers,
food industrics and consumers.

The official languages of the Congress will be French
and Fnglish. There will be simultaneous translation during
the plenary sessions.

Anyone wanting to attend the conference should
write for a Registration Form to :
The Organisers,
Conference sur les Matieres Proteiques Vege-
tables,
LN.R.A,,
Centre Agro-Alimentaire,
Chemin de la Geraudicere,
44072 NANTES Cedex,
FRANCE
Each potential delegate should also supply the following
information :
Family Name I'irst Name
Company/Organisation
Address (incl. City, Postal Code and Country)
Thank vou.

If you have any

faba bean news

announcements of meetings or confer-
ences

letters to the editors

comments on articles
Newsletter No. 3

suggestions

appearing in

complaints
additions to the
within Vicia faba list
changes of address
new research interests

Genetic  Variation

please send them to
FABIS,
Training and Communications,
ICARDA, P.O. Box 5466,
Aleppo, SYRIA




WANTED

Seed collections of wild species in the genera
Victa, Lathyrus, Lens, Vavilovia and
Anatropostylia. Of particular interest would be
collections of :

Pisum,

Vicia  galilaea
Lebanon).
Vicia johannis (Mediterranean from Spain to
Turkey, Iran and USSR)
Vicia hyaeniscyamus (Syria and Lebanon)
Anatropostylia koeieana ( Vicia koeieana)
(Turkey, Iran, Iraq)
Vavilovia formosa (Iraq,
Lebanon, USSR)
Vicia altissima (West Mediterranean)
Victa subvillosa (Iran to Afghanistan)
Vicia caesarea (Turkey)

(Palestine, Turkey, Syria,

Iran, Turkey,

Vicia cypria (Turkey, Cyprus, Lebanon,
Palestine)
We could supply seed of other species in

exchange.
Please send/write to :
Dr. F.A. Bisby,

Vicieae Data-base Project,

Southampton University,
ENGLAND, UK.

ORIGINALS/PHOTOCOPIES OF ARTICLES WANTED

We are trying to make a collection of articles on faba
bean research and production at ICARDA. We want to
make these articles available to all members of the FABIS
mailing list. If you have written any articles on research or
production of faba beans, or if you have access to a large
collection of articles on the crop, could you please send
copies (originals preferred, but photocopies will be very
welcome) to :

FABIS,

Training and Communications Program,
ICARDA, P.O. Box 5466,

Aleppo, SYRIA

BIBLIOGRAPHIES/REFERENCES WANTED

We are also trying to compile a complete list of ref-
erences of all articles written on faba beans. Even if you
do not have original copies or photocopies of articles to
send to ICARDA, we would be grateful if you could send
us Topies of bibliographies or references of those articles
which you think may not have found their way into the
international literature. We intend to set up a comprehen-
sive information service for faba beans through FABIS -
and the provision of bibliography lists, abstracts and re-
prints would form part of that service.

Please send any information you have to :

FABIS,

Training and Communications Program,
ICARDA, P.O. Box 5466,

Aleppo. SYRTA

A list of species in the tribe Vicieae

(le. Vicua, Lathyrus, Lens, Pisum, Vavilovia,

Anatroposttylia)

plus index to synonyms is NOW AVAILABLE
from

Frank Bisby,

Vicieae Data-Base Project,
Southampton University,
ENGLAND, U.K.

(see ‘Letters to the Editors’)

NAMES AND ADDRESSES

If you know of any one who has recently begun
research on Vicia faba could you please send his/her names
and address to FABIS, so that we can contact him/her
with subscription details. Thank you.

o

Vicia faba



REPORT ON THE
CAIRO FABA BEAN CONFERENCE

An international conference on faba beans was held
in Cairo, Egypt, from 7th to 11th March, 1981. The con-
ference was sponsored by ICARDA and the International
Fund for Agricultural Development (IFAD) as part of their
Nile Valley Project, in cooperation with the Government
of Egypt.

The main objective of the conference was to present
and discuss papers reviewing aspects of worldwide faba
bean research, and to focus on the problems of irrigated
faba beans in the Nile Valley in Egypt and northern Sudan.

The conference was attended by 136 participants
from 16 countries around the world. Organisations repre-
sented include the Egyptian and Sudanese national pro-
grams, IFAD, ICARDA, The Ford Foundation, GTZ,
IDRC, the United Nations University, USAID and the
World Bank.

The organising committee of the conference consisted
of representatives of ICARDA, GTZ, the Agricultural Re-
search Council (ARC) of Sudan, the Agricultural Research
Council (ARC) of Egypt, and Cairo University and the
National Research Center (NRC) in Egypt.

The opening session of the conference included short
statements by Dr. H.S. Darling (ICARDA Director Gener-
al), Dr. M.A. Nour (ICARDA Deputy Director General)
and H.E. the Minister of Agriculture, Sudan, and an
address by H.E. Dr. M.M. Dawood, Minister of Agriculture,
Egypt. Most of the papers presented at the conference are
included in a book which is being edited and prepared at
ICARDA, and which will be printed and published by Mar-
tinus-Nijhof( (Publishers) Ltd. in The Hague, The Nether-
lands. It is expected that the book will be available by the
end of 1981.

Closing remarks on the conference were made by Dr.
D.A. Bond (PBI, Cambridge, U.K.). These remarks and the
full list of recommendations will appear in a separate pub-
lication of the proceedings of the conference.

PAPERS PRESENTED

The following papers were presented at the conference :
Title

Overview of the Egyptian National Program

Overview of the Sudanese National Program

Nile Valley Project in Egypt : farm-level constraints to
higher yields.

Nile Valley Project in Sudan : on-farm trials

How Yield Stability Can Influence Farmers’ Adoption
Decisions : the case of faba bean production in Egypt
Genetic Resources of Faba beans

An Overview of Breeding Methods for Faba Bean Improvement
Population Improvement in Faba Beans

Development and Performance of Synthetic Varieties of
Vicia faba L.

Male Sterility and Future Prospects for Hybrid Varieties
in Vicia faba

Pollination Studies on Faba Beans.

Mutation Breeding in Faba beans

Interspecific Hybridization in Vicia

Need and Concept of Wider Adaptability Including Breeding
Methods

The Utilization of Faba Beans and their Role in Diets in Egypt
The Utilization of Faba Beans and their Role in Diets in Sudan

Protein Quantity and Quality in Vicia faba
Anti-nutritional Factors in Faba Beans
Favism

Author

A.A. Ibrahim

1. Babiker

A. Nassib, A.A. Ibrahim,
H.M. Farrag and F.M,
El-Rogers

G.E. Mohamed

D. Nygaard and

A-M M. Bashcer

J. Witcombe

G. Hawtin

A, Nassib and S.A. Khalil

D.A. Bond

J. Picard, P. Berthelem
G. Duc and J. Le Guen
L.M. Monti and

L. Irusciant

M.M.F. Abdalla

J.I. Cubero

E. Von Kittlitz

G. Gabrnial
A. El Mubarak Ali, G. El

Amin Ahmed, El Hardallow

S. Sjodin
L.A. Hussein
R. Marquardt

Organisation

ARC, Egypt
ARC, Sudan

ARC, Egypt
ARC, Sudan
ICARDA and
ARC, Egypt
IBPGR
ICARDA
ARC, Egypt

PBI, U.K.
INRA, France

Univ. da Napoli, Italy
Cairo Univ., Egypt
ETSIA, Spain

Univ. of Hohenheim,
Germany

ARC, Egypt

ARC, Sudan

Seed Association, Sweden
NRC, Egypt

Univ. of Manitoba,
Canada



Title

Cooking Quality and its Relationship to Agronomic Factors

and Chemical Composition
Hard Seeds in Faba Bean

Some Physiological Aspects of Adaptation
Alternative Plant Models

The Effects of Water Stress on the Growth, Development and

Yield of Vicia faba L.
Flower Drop
Tolerance to Salinity

Aspects of Faba Bean Agronomy in Egypt
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RECOMMENDATIONS

The recommendations of the conference were as fol-

lows :

DBreeding

1.

2.

That increased international cooperation between all
faba bean breeders is required.

That breeding objectives should stress increased yield
potential and resistance or tolerance to pests, diseases
and adverse environmental conditions.

That there is a need for an institution to be identified
as the main center for faba bean germplasm. ICARDA
would be ideal for this purpose.

That seed of all variants be sent to ICARDA for main-
tenance, and distributed, on request, to all interested
scientists.

As variability within V. faba is wide and, to a great ex-
tent, under-exploited, it is recommended that all new
variability and linkage relationships should be com-
municated through FABIS. The list of variation
~drawn up by Dr. Chapman, should be updated
periodically.

That efforts should be made to collect landraces, esp-
ecially paucijuga and minor types, which are under-
represented in existing germplasm collections.

There is a need for development of descriptor lists for
germplasm.

There is a need for greater involvement by scientists
from different disciplines to work together in multi-
disciplinary teams, on the improvement of faba beans.
Ascochyta, Botrytis and Uromyces have special
significance in being of wide occurrence and impor-
tance. By inter-relating the work at several centers, it
would be possible to test systematically a range of
resistant lines against a number of pathotypes. The
breeder would then have available resistances of known
status for incorporation. It is therefore recommended



10.

11.

12.

that ICARDA help towards this end.

That in view of the importance ol off-season and
techniques for rapid generation turnover, these should
receive greater attention by breeders.

That work should be encouraged on faba bean cyto-
genetics of relevance to plant breeding.

It was expressed that genctic engineering and regener-
ation techniques were advancing very fast, and should
be available for use by faba bean breeders in the not-
to-distant future.

Agronomy

10.

That agronomists and physiologists should get to-
gether in the field on the same trials. This would en-
able more predictive data to be collected, and yield
response could then be explained and related to
growth and development.

That environmental conditions should be measured
and related to field trials, e.g. accumulated temper-
ature, water and light use. Such measurements are
fairly easy and cheap. Again, such information should
give a greater predictive basis for response.

That experiments on agronomic areas such as sowing
date, plant populations, irrigations etc. should con-
tinue, but there is a strong need for present data to be
utilized and analysed in a more predictive manner e.g.
the use of Holiday’s population model, or to related
water use and yield. This would enable future trials to
be designed with greater precision and efficiency.

That greater emphasis should be placed on understand-
ing in detail the effects of simple measurements. Multi-
factorial trials, while they may have a role if adequate
resources are available, are often expensive and dif-
ficult to interpret.

That work on nitrogen fixation should be increased.
Trials are particularly needed on the residual effects of
faba beans on the crops which follow them.

That future work on fertilizer use should always ac-
count for the residual soil fertility, either on a histor-
ical or directly measured basis. Without such back-
ground data, fertilizer experiments are almost worth-
less. Such measurements should be utilized when re-
sponse data are presented.

That further work should be undertaken on emergence
and establishment, and should include quantification
of soil physical conditions and the role of seed quality.
That work should be increased on water conservation,
i.e. the potential of growing faba beans in marginal
areas where irrigation is not available or limited.

That information be obtained on the limiting mois-
ture deficits of soils in different areas.

That on-farm trials should continue and, if possible,
be extended, and that research findings should be rap-
idly disseminated to the extension service. On-farm
trials should be simple and realistic so that they can
be easily understood by farmers.
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Lo.

16.

_That research findings should be related to economics

and on-farm trials should contain economic alterna-
tives. Consequently there is a need to define economic
responses and not only optimum responses for yield.

9 That work be undertaken in relation to the rotational

aspects of faba bean.

8. That work should be done on short term water stress

at particular growth stages. Water stress and its inter-
action with cultivars is necded particularly as there
scems to be differences in water extraction depth be-
tween cultivars. With such an increased potential for
greater exploration of soil volume, selection of these
cultivars for stress recions should be made. This work
should include measurements on water extraction
depths in relation to water stress; the effects of short
term stress cycles, and measurements of plant water
potentials.

That under flocd irrigation, information is needed on
the effects ol excess water.

That detailed work on saline water and its effects on
growth and yield of faba beans should be intensified.
That work be increased on aspects of seed quality etc.

Weed Control

L.

(&3]

That the screening of varieties for resistance against
Orobanche should be continued and intensified and
the mechanisms of resistance studied.

That the screening of herbicides and other chemicals
for Orobanche control should be continued. Successful
herbicide application (glyphosphate, pronamide etc.)
as well as other control methods, should be evaluated
under field conditions in different countries. Residues
should be studied on all edible parts of faba beans, as
well as in the ecosystem as a whole.

That work on the use of synthetic germination stimu-
lants of Orobanche sead should be continued.

That the screening ot chemicals for selective and wide
spectrum weed control should be continued.

That methods should be developed for surveying Oro-
banche and other weeds of faba beans. Surveys should
be conducted i different countries, and economic
threshholds established.

That integrated programs for the control of Orobanche
and other weeds should be initiated.

That ICARDA should encourage workshops and spec-
ialized meetings on Orobanche and other weeds.

Plant Pathology

That closer cooperation between plant pathologists
and plant breeders is encouraged.

That ICARDA should ensure knowledge of the risks in-
volved in the distribution of germplasm.

That in view of the clear lack of research on biology
and epidemology of key pathogens, these areas should
receive more cmphasis,



4. That ICARDA should strive to standardise disease as-
sessment methods, prepare leaf diagrams for estimating
the percentage of disease on leaves, and provide in-
structions about how leaves can be assessed during dif-
ferent growth stages. Similar methods for assessing
root diseases should be developed.

5. That international testing of lines found resistant to
Ascochyta blight, chocolate spot and/or rust should
be organised by ICARDA. This would ensure the test-
ing of lines resistant to a range of different pathotypes.

6. That in future on-farm trials, more attention should be
given to monitoring the incidence of pests and diseases.
Demonstration trials for the chemical control of pests
and foliage diseases should be set up.

7. That ICARDA should coordinate the publication of a
“field guide” on faba bean diseases. Rating scales for
key diseases might also be included.

Pest Control

1. That further evaluation of the main pests of faba
beans, both in the field during storage, is required
throughout the region.

2. That there should be an analysis of field data and re-
ports for confirmation of the pest status of different
insects which attack faba beans. Although certain
species occur in high numbers, the damage which they
cause may be of less importance, e.g. relatively low
damage by Aphis pisum compared with that of A.
fabae or A. craccivora.

3. That maps be prepared showing the geographic distri-
bution of patterns of the pests throughout the dry
region (distribution maps).

4. That maps of the main infestation areas of important
pests be prepared (infestation maps).

5. That a simple guide be prepared to describe the main
pests and provide indicators for differentiation be-
tween similar species.

6. That a plant protection manual be produced for the
main pests. Attention should be given to establishing
economic threshholds to avoid unnecessary control
measures, and should be incorporated in the man-
ual.

7. That studies of the population dynamics of the impor-
tant pests of faba beans be made in order to develop
adequate strategies for pest control and plant breeding.
For example, earliness, which may be an effective way
of escaping late infesting pests, is probably easier to
achieve that resistance or tolerance.

8. That an evaluation of the host spectrum of faba bean
pests may be valuable in identifying resistant Vicia
species, which may be used as a source of resistant
genes for faba beans when techniques for interspecific
hybridization have been developed.

9. That a description of the many beneficial insects be
prepared. Pherenome traps may be useful in reducing

the losses by bean pests in stores, and research is need-
ed on the control of faba bean pests by insect patho-
gens, whether in the store or in the field.

Nutrition :

1.

10.

That dietary surveys on faba bean consumption among
population groups, including urban and rural popula-
tions, be conducted.

That surveys on faba bean utilization should be con-
ducted in countries other than Egypt and Sudan.

That an assessment be made on the prevalence of fav-
ism in the different countries where faba beans are
consumed, with special reference to age groups, sex,
etc,

That the mechanisms by which these antinutritional
factors react with and affect faba bean utilization by
people and animals, should be investigated.

That the breeding programs should develop cultivars
that have low levels of antinutritional factors, includ-
ing vicine and convicine.

That selected new varieties should not be below the
nutritional quality of current varieties, and not inferior
in their cooking quality and acceptablity.

That studies should be encouraged on the determina-
tion of the nutritional quality of faba beans, as in-
corporated into the diet.

That special attention should be given to the develop-
ment of techniques for the measurement of physical,
chemical and organoleptic properties of faba beans,
related to cooking and processing.

That an assessment be made of faba bean losses during
storage at the village level, and develop suitable meth-
ods for reducing these losses, using locally available
materials at the village level.

It is highly recommended that, where possible, the
maximum use of national institutes be used in meeting
the objectives for research training of necessary person-
nel and dissemination of information.

‘Foul medames’, Aleppo
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STYLE AND FORM FOR FABIS CONTRIBUTIONS

All contributions should be submitted if possible before December 1st, 1981.
Please remember the following guidelmes:

Short Communications General Articles

¥ must not be more than 600 words Y must not be more than 1500 words
and may in addition include one
Diagram/ Figure/Photograph. edited articles will be returned to au-
thors for approval if the originals were
¥ should contain a single theme, even if submitted before December 1st.
this means more than one article is

submitted by the same author.

¥t contributions should not consist of outlines of research programs carried out at institu-
tions.

¢ all references cited should be directly relevant to the content of the article. Additional
references will be welcomed but not included in the newsletter (they may be published
in future bibliographies).

¥t contributions must be typed double-spaced.

¢ the species should be referred to as Vicia faba or faba beans.

¥¢ sub-classes should be referred to as Vicia faba minor, Vicia faba major etc.

¥¢r numbers in the text less than 10 (except for measurements) should be written one, two,
three, etc. unless they form part of a series containing numbers greater than 10 or ap-
pear at the beginning of a sentence.

¥¢ yields should be expressed in t/ha or kg/ha.

¥c If these Style and Form conditions are not met, the Editors reserve the right to shorten
or otherwise alter the text so that it meets the requirements of FABIS. Thank you

Please Note :

While FABIS articles are not refereed as in other journals, we do reserve the right to re-
fer individual articles back to an author in such cases where there are technical inconsis-
tencies. This may mean that an article submitted to FABIS does not appear in the next
published issue of the Newsletter. This, however, should not result in a long delay in
publication, as we intend to increase the frequency of the Newsletter over the next two
years. Thank you.

The views expressed in FABIS articles are those of the individual authors, and do not
necessarily represent the views of ICARDA. Likewise the results presented in FABIS
articles are the responsibility of the individual authors. Thank you.
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General Articles

The faba bean as a novel protein food.

D.A. jonas
Food Science Division, Ministry of Agriculture, Fisheries
and Food (MAFF), London, SWI1P 2AE, UK.

Introduction

The faba bean produced in Western Europe is poten-
tially a valuable source of novel protein food. In the UK
yields in excess of 3700 kg/ha are possible though average
yields are around 3100 kg/ha (Anon, 1978a). Perhaps
because of wide seasonal variations this crop is not widely
grown at present in the UK: some 42000 ha were grown in
England and Wales in 1979 with an average yield of 3040
kg/ha. Nevertheless if the problem of yield variability can
be overcome, which seems likely given the worldwide re-
search interest in this crop, the faba bean has two signifi-
cant advantages over other potential sources of novel veg-
etable protein food for U.K. production. Not being an oil
seed, returns to the producer are likely to be largely inde-
pendant of fluctuations in the market for vegetable oils.
Faba beans have long been grown for human consumption
so novel protein products obtained from them offer no
hazard to human health (Anon, 1978b) provided that
processing introduces no such hazards. This paper summar-
ises the requirements for a novel protein food for the U.K.
and some of the technological problems in exploiting faba
beans in this way.

In the U.K. there is no overall shortage of protein in
the diet and some 60 per cent of the protein intake is of
animal origin. However, for social and economic reasons
there is a growing market for novel vegetable protein pro-
ducts, currently based largely on soya. These novel veget-
able protein products find two distinct applications. First-
ly, they may be produced in texured form intended to ex-
tend or replace expensive animal products such as meat
and fish in meat and fish products or in dehydrated snack
foods. Whilst defatted soya flour forms the basis of many
of these foods; the more highly refined concentrates (from
which the soluble carbohydrates have been removed) and
isolates (containing more than 90 per cent protein) are
being increasingly used as their advantages in terms of fla-
vour and functionality outweigh the increased cost of pro-
duction. Secondly, novel vegetable protein products are
being increasingly used as functional (i.e. non-textured) in-
gredients in a wide range of manufactured foods from bread
to ice cream. These products largely take the form of soya
isolate except in bread where enzyme activity is required.
The total annual production for human foods in the U.K.
is currently about 40-50,000 tonnes all of which has to be
imported and could be partially substituted by faba bean
products.

Faba bean products

Three distinct faba bean products merit consideration
as food ingredients:

1. flour (containing about 30 per cent protein) pro-

duced by milling hulled beans

2. concentrate (about 70 per cent protein) produced
by air classification of whole or hulled bean flour
or by wet techniques.

3. isolate (about 90 per cent protein) produced by
aqueous or alkaline extraction and concentration
by reverse osmosis or isoelectric precipitation.

In addition to their non-textured uses these products could
be texturised by thermoplastic extrusion in the case of
flour and concentrate or by spinning in the case of the iso-
late.

Faba bean products for human consumption are not
entirely new. The first U.K.-produced spun meat analogue
(“Kesp”) was produced from iso-electrically precipitated
faba bean isolate in the early 1970s by the Courtalds
Company. Vegetein Inc. of Canada produce a number of
faba bean flours and concentrates for use as functional in-
gredients and also an extruded snack containing both bean
flour and corn meal. There has also been considerable
work in France on the extrusion cooking of faba bean
flours.

Proteins

When animal proteins are replaced in the diet by veg-
etable protein products we have to consider not only the
protein quality of such products but also their effect on
mineral intake, since animal proteins, particuarly meat, are
important sources of minerals including iron and zinc. In
the U.K. it has been recommended (Panel on Novel Foods,
1980) that vegetable protein foods which simulate meat
should contain at least 45 per cent crude protein and that
they should have a protein efficiency ratio (PER) of not
less than 1.6 (compared with casein 2.5). It is unlikely that
currently available faba bean products could achieve such a
high PER without methionine fortification. Since for
food uses fortification with methionine per se is imprac-
ticable due to its ready oxidation to unpalatable by-pro-
ducts, genetic improvement of the methionine content
even at the expense of lower yield might be an acceptable
alternative. It has also been recommended (Panel of Novel
Foods, 1980) that vegetable protein foods which simulate
meat should be fortified with iron and zinc, not only to
supplement their naturally low mineral content but also to
counteract the effect of their high phytate content on min-
eral metabolism. The phytate content of faba beans and of
products obtained from them is somewhat higher than that
of soya products, reaching 4.2 per cent in air classified
bean flour (Vose et al, 1976). Since the level of metals
needed to overcome the complexing effect of this level of
phytate may well make the products unacceptable in food
preparation (for example by acting as catalysts for fat oxi-
dation) economic methods for phytate removal need to be
developed or new low phytate lines of faba beans produc-
ed for human consuption.
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There is some cvidence that within the UK., the
growth i the market for functional (non-textured) veg-
ctable stead-
ily and it could be in this area where faba bean products

protein  products continues to increase
might be exploited. The functionality of faba bean prod-
ucts has received little consideration compared to soya
products. It 1s however apparent that the two are compar-
able in many respects. I'or example, faba bean flours and
concentrates have been found to be acceptable technologi-
cally as protein additives in bread, biscuits and pasta at
levels of up to 10 per cent in trials carried out in the U.S.

(Lorenz et al, 1979).

Anti-nutrition and toxicity

Whilst faba beans have long been used as food, this
does not mean that they are free from antinutritional or
potentially toxic components. The potential value of faba
beans to the food processor may well be conditioned by
the influence of processing on toxic and antinutritional
substances naturally present and by any tendency for such
substances to be formed during processing. In addition to
phytate, probably the three most important” of these
factors in faba beans are the soluble carbohydrates, the
trypsin inhibitors and the vicine glycosides.

It has been suggested that one of the factors respon-
sible for the decline in the growth of the market for soya
based meat substitutes is the tendency for those products
based on soya flours to cause flatulence. The causative
agents are believed to be the soluble carbohydrates stach-
yose and verbascose. These are largely removed during the
processing of soya flours into concentrates (Horan, 1974).
Whilst the processing of faba bean flours into concentrates
is potentially more economic, being based upon air class-
ification rather than extraction, the process does concen-
trate stachyose and verbascose into the protein rich
fraction (Vose et al, 1976) and levels are comparable with
those found in soya flours.

The trypsin inhibitors present in soya products, and
especially those which have not been heat processed, con-
siderably reduce the nutritional value. In exploiting the
food uses of the faba bean it may be of advantage that the
level of these inhibitors in faba beans is substantially less
than that in soya beans. Although these inhibitors are
more heat stable than those of soya (Warsy and Stein,
1973) they are inactivated by many of the heat processing
operations used in the food industry (Melcion and Valde-
bouze, 1977). They are therefore unlikely to be such a
problem as the non heat labile antinutritional factor found
in the hulls of the faba bean (Edwards, 1977) which are us-
ually removed prior to or during processing.

Favism

The capacity of faba beans to precipitate favism in
certain susceptible individuals is a serious problem in cer-
tain areas. Within the U.K. only two susceptible individuals
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have been identified to date (Jemalian et al, 1977) but the
potential problem may not be too serious since the vicine
and related glycosides which are believed to be the most
important causative agents are soluble in water and may be
removed by wet processing (Olsen and Andersen, 1978),
However since these glycosides are located largely within
the protein bodies in the raw beans they are not removed
during air classification.

There are many other factors which might mfluence
the exploitation of faba bean products. These include the
influence of processing on nutritional value, the effect of
alkaline processing on possible lysinoalanine or D-amino
acid formation, and the presence of haemagglutins and tan-
nins. However it is hoped that this brief review of some of
the most important factors has highlighted the potential
of the faba bean as a novel protein food.
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Developments in industrial processing of Vicia faba
protein in Europe.

H. Sejr Olsen

Novo Industri A/S, Novo Research Institute, Enzyme Ap-
plications R & D, Novo Alle, DK-2880 Bagsvaerd, DEN--
MARK

Introduction

In northern Europe there are agronomic difficulties in
growing soya beans. As an alternative crop, the faba bean
(Vicia faba) can, to some extent, be grown successfully in
the same areas. However, wet and cold summers as often
seen m e.g. Denmark may prolong the growing and ripen-
ing periods, so that the harvest may not be possible until
late autumn. The encouragement of a widespread growth
of faba beans as animal feed in Denmark has unfortunate-
ly been rather limited during the last four years due to the
low prices of imported soya beans.

Owing to increasing meat prices, the food- industry
Is using an increasing amount of vegetable protein in meat
products. High quality and fow prices characterise the US
soya proteins. This causes the European meat industry to
use a higher proportion of imported soya proteins than
those produced from European oil mills.

When vegetable proteins are evaluated for food use,
both the so-called functional properties and nutritional as-
pects have to be considered. From an economic point of
view the functional properties are considered to be the
most important, as these greatly influence the final taste
and eating value of the food products. The functional
properties of proteins are dependent on their molecular
protein structure, the technological process conditions
during isolation, and on the physical and chemical condi-
tions of the food products when they are used. The devel-
opment of faba bean protein products has been described
carlier (see references) as a model project for the produc-
tion and characterisation of a new alternative food.

Production of Vicia faba protein
From a technological point of view the composition
of faba beans shown in Table 1 seems well suited for pro-

Table 1. Composition of faba beans (KI. Thuringer) (from
Olsen and Poulsen, 1974).

protein (Nx6.25). .......oounu..... 30 per cent
carbohydrates. .. .................. 44 per cent
cellulose .. .... . .;cevassss is e .o .. 7 per cent
ash. ... 3 per cent
fat. ... .. e e as G e . 1 per cent
WALET. .. ... o ot edmimiaan $5 Fge o e oo 15 per cent

tein production. The proteins are easily isolated in a pure
form and a process based on water extraction, centrifu-
gation and ultrafiltration has been developed at the Food
Technology Laboratory, The Technical University of Den-
mark (Olsen, 1978a). A flow sheet of this process is shown
in Fig. 1. The extractions were made at low temperature

Bean flour silo

Extraction

Decanter

Solids-ejecting centrifuge

Sludge

Permeate
Ultrafiltration

Spray drying

Protein isolate

Fig. 1 Flow sheet of the pilot plant at Food Technol-
ogy Laboratory (The Danish Technical Univer-
sity).

in vessels, and the insolubles, mainly consisting of starch,
were separated by means of a decanter centrifuge. The ex-
tract was finally clarified in a solids-ejecting centrifuge be-
fore ultrafiitration. Different process designs of the ultra-
filtration process were studied (Olsen, 1975; Olsen,1978a),
but a continuous two-step process performed at 50°C was
the final layout. The typical mass balance shown in Table
2 for protein from the production in this plant is calcula-
ted based on the information given by Olsen (1978a). The
process costs are compatible with those of the traditional
acid coagulation process often used in the protein industry.

Functional properties

When comparing the protein solubility curves for
ultrafiltered and acid precipitated protein isolate, respec-
tively, it appears from Fig. 2 that the degree of denatura-
tion of proteins recovered by ultrafiltration is much lower
than for proteins recovered by acid precipitation.

The faba bean protein produced by this process is
also found to have better functional properties than com-
mercial, isoelectric, precipitated soya protein isolate when
evaluated in meat emulsions (Olsen, 1980). As shown by
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immunoelectrophoresis (Olsen, 1978), faba bean protein
produced by this process is found to be native compared
to that treated by isoelectric precipitation, which may in-
volve protein aggregation and denaturation.

Table 2 Mass balance from continuous pilot plant pro-
duction of Vicia faba protein

process and mass of protein percentage yield of yield

fractions fraction (%) dry matter protein of dry
(kg) (9%) matter
raw material :
bean meall 100 31 89 100 100
extraction :
slurry 600 5 14 100 100
separation :
extract 430 5 7 69 34
total residue 170 5 40 27 76
ultrafiltration :
concentrate 80 24 27 62 24
permeate 350 1 2 10 10
spray-drying :
powder 22 87 95 62 24
IDehulled Wieselburger
1007 ultrafitrated
30.-
2 60 acid coagulated
%
= L
5]
"
§ 40t
* |
201
1 2 3 4 5 6 7 8 9 10
pH-value
Fig. 2  Protein solubility curves

Enzymatic modification

While denatured protein is found to be limited in its
functional properties, native proteins do not fulfil all poss-
ible requirements of the modem food industry. Enzymatic
treatments may be used to process proteins for food areas
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where the natural proteins are regarded as useless. Two
different kinds of products may be obtained by a treat-
ment of faba protein with proteolytic enzymes. One is an
isoclectric, soluble protein hydrolysate, which may be
used as a nutritious protein ingredient in acid foods and
drinks (Olsen, 1980). The other is faba protein having im-
proved functional properties like emulsifying and whipping
properties (Olsen, 1980). It may often be desirable to im-
prove these functional properties when they are missing
in the natural proteins, or if they have been reduced due
to protein denaturation during processing.

A protein hydrolysate is characterised by its degree
of hydrolysis (DH) defined as the percentage of peptide
bonds cleaved (Adler-Nissen, 1976). Fig. 3 shows that the
whipping properties at a DH of 4 per cent are very much
improved after treatment of an acid denatured faba
protein with the protease Alcalase \™/, a commercial prep-
aration of Subtilisin Carlsberg produced by Novo Industri
A/S. The enzymatic modification procedure is outlined
by Olsen (1980).

600+ (pH 7.0, 3.0 % protein)
5 / *Alcalase-treated
'g 400+ ® 1
@ /
Q L 4
b o
£ | 200} 1
£ " A
S 8 Faba bean_protein isolate __
UD T 1 aciid p‘r‘ec“prt;ate " i i
2 4 6
percent DH (degree of hydrolysis)!
Fig. 3 Whipping expansion versus DH for faba pean

protein hydrolysate

ll-lydrulysis performed in pH-stat with Alcalase(R),
pH equals 8.0, T equals 50°C

Nutritional aspects

As regards nutritional aspects, attention has mainly
been paid to the low level of sulphur-containing amino
acids, the contents of trypsin inhibitors, and the factor of
favism. These aspects were examined as an effect of the
technological production of protein isolates from faba
beans, and the conclusion was that if the protein isolates
are produced from clean and fresh raw materials and if the
technological treatments do not involve extreme pH-or
heat-treatments, faba bean protein isolates may be regar-
ded as a food ingredient which can be utilised to the same
extent as other protein foods (Olsen, 1980a).



Secondary products

Faba beans also contain starch, which has been dem-
onstrated to be usable in the food industry, although the
starch gels are more rigid and have a firmer texture than
those of corn starch. In the food production of faba bean
proteins, starch may appear as a by-product.

An industrial application of this starch for an enzy-
matic production of sweet syrups should be considered.
Soya beans have oil as a valuable by-product, but faba
beans have starch which, depending on the sugar prices,
may be a valuable source of production of sweeteners
for the food industry. Thus, faba beans may be considered
as useful organic raw materials for industrial production of
modern food products and ingredients.

Conclusion

Faba beans may be considered as a potential source
of food proteins in countries where soya beans cannot be
grown with satisfactory results. However, a successful real-
isation of this statement is very much dependent on plant
breeding meeting the requirements of a shorter growing
season and ripening period in a cold and sometimes wet
climate.
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TWELFTH NIGHT CAKE ENGLAND

Once traditional on Twelfth Night (6th Jan-
uary). A whole dried (faba) bean was put into the
cake for luck; the person who was served the slice
containing the bean was proclaimed ‘King Bean’
for the night. In another version, both a bean and a
pea were put into the cake. The man who found
the bean was king and the girl who found the pea
was Queen. If the bean was found by a girl, she
could choose the King and if the pea was found by
a man, he named the Queen.

4 eggs

1/21b (1/4 kg) butter
1/2 1b () sugar

1/2 1g (°) plain flour

11b (1/2 kg) currants
3 oz. (75 g) chopped

2 oz. (50 g) almonds,
blanched & chopped
1/2 tsp. grated nutmeg
2 1/2 1l oz. (60 ml) brandy
1 dried faba bean & (1
dried pea, optional)

candied peel
To garnish : Royal icing
crystallised fruits

Beat the eggs throughly over a pan of warm
water; cream the butter and sugar until light and
fluffy and gradually beat in the eggs. Carefully
fold in the sifted flour and blend well before ad-
ding the currants, peel, almonds and nutmeg; blend
in the brandy to give a soft dripping consistency.
Add the bean (and the pea, if using).

Spoon the cake mixture into a 9 in. - 10 in.
(about 24 cm) pan, double-lined with greaseproof
paper; level the top and bake.

Turn out and leave to cool; cover with Royal
icing and before it sets, decorate with pieces of
crystallized fruit.
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Cooking quality of faba beans (Vicia faba).

MM, Youssef and A.M. El-Tabey
Dept. of Agricultural Industries, College of Agriculture,
University of Alexandria, Alexandria, EGYPT

In most of the Middle East countries, faba beans
(Vicia faba L.) are caten in the stewed form (medammnis)
for breakfast as well as in sandwiches at any time of the
day. Duc to the popular consumption of stewed faba beans
in Lgypt, medammis can be considered the main national

dish.

It 1s common knowledge that faba beans vary greatly
in cooking quality obtained from various locations. Also, it
has been noticed that storage has an cffect on the cooking
quality of faba beans.

I. Mecthods for measuring the cooking quality
(hardness) of stewed faba beans

a. Subjective method

A ranking and re-ranking method can be applied
by ten experienced panelists who are chosen by Duo-Trio
test (Kramer and Twigg, 1962). Panelists are asked to eval-
uate the texture only (granulation and hardness), accor-
ding to the following scale (using ten sceds).

property maximum degree
no granulation and no hardness 10
oranulation only 7
hardness 3

b. Tenderometer method (objecuve;

Many studies have used the tenderometer to
measure the cookability of legumes (Makower and Burr,
1954 ; Sistrunk and Cain, 1960; Angel and Kramer, 1965;
Bourne, Moyer and Hand, 1966; Abo El-Saoud, 1973, and
Youseff, 1978). This method can be explained briefly as
follows : a sample of 150 g of drained cooked beans is
placed in the cup of the apparatus. The force required to
move the spindles through the sample is read in pounds/
in<.

c. Penetrometer method (objective)

Burr, Kon and Morris (1968) measured the
cooking time of dry beans with an experimental bean
cooker. The ‘cooking time’ for a sample (100 beans) is
taken as the time required for 50 per cent of the beans to
be penetrated by specific plungers. Youssef (1978) estima-
ted cooking quality of stewed faba beans with a Universal
Penetrometer (Precision Scientific Company, Chicago, Ili.,
U.S.A.). Readings for 100 seeds were taken for cach sam-
ple. The average of 100 readings was found to be highly
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significantly correlated with the subjective method (r
equals 0.79).

d. Cookabiity index (objective)

Chernick and Chernick (1963) modified a siev-
mg method to determine the cookability of vellow peas.
Yousell (1978) also used this method for faba beans.
Twenty erams of peas were immersed in concentrated sul-
phuric actd for 30 minutes. Then the peas or beans were
washed and allowed to soak overnight in tap water. The
sample was drained and placed in a beaker containing
200 ml ol a boiling 0.05 per cent solution of sodium bi-
carbonate and 0.05 per cent sodium chloride. The beaker
was covered with a watch ¢lass and boiling seeds and sol-
utions werce strained through 10, 20 and 30 mesh sieves.
Portions retamned on cach sieve were dried and weighed.
The hard cooking [raction was collected for 10 and 20
mesh sieves and the purce from the 200 mesh sicve. The
ratio of the weight of the puree to hard cooking material
constituted the cookability index.

II. Relationship between cooking quality and other
physical properties of faba bean seeds

[n the conclusion of a study by Youseffl (1978),
the relationship between cooking quality and other phys-
ical propertics ol faba bean sceds was shown as the follow-
ing (Table 1.) :

Table 1. Correlation cocetticients vetween the physical
properties and the cooking quality of stewed
faba beans.

No properties portion correlation

of seed! coefficient
1 weight of 100 sceds S +0.68*
2 lightness (colour by C.LE.
method) H +0.78%*
3 specific gravity S +0.66*
4 per cent of hulls to seed S - 0.95**
5 per cent of fraction easy to mill H +0.85**
6 per cent ol fraction hard to mill H - 0.93%*
7 viscosity (by viscefamylograph) C +0.72%*
8 transition temp. (temp. at
beginning of response of
amylogram) C - 0.91**
9 hydration coefficient after
stewing S +0.75%*
10 total solids in stewing liquor +0.80*%*
L'l soluble solids in stewing liquor +0.85**
12 insoluble solids in stewing liquor +0.74%*
13 lightness (colour by C.LE.
method) C 0.24

kg equals cotvledons, H equals hulls, S equals whole seeds
Least significant values for r equals 0.66 at 0.05
equals 0.79 at 0.01



III. Factors affecting cooking quality of stewed faba
beans

According to Gfelle and Halstead (1967), the in-
heritance of good cooking quality of peas appeared to be
controlled by two recessive genes, although there was some
indication of a gene-environment interaction. Also, Singh
et al (1973) investigated 14 genotypes of pigeon pea (over
two seasons) for phenotypic and genetic variation in the
time needed for cooking. There were significant genotypic
effects and genotype season interactions.

The cooking time (CTg()) when 50 per cent of
the judges considered the beans cooked, has been deter-
mined for seven varieties of dry beans (including faba
beans) known to require different cooking times. The cor-
relation coefficient between moisture content and cooking
times of these varieties was found to be 0.80 (Muenta,
1964).

Scanning electron microscopy (SEM) of the
seed coat of faba beans has shown marked variations regar-
ding the hilum scar belonging to different varieties. The
hilum scar plays an active role in the dehydration process
of the bean (McEwen, 1974).

Kon (1968) stored two lots of dry beans (Phas-
eolus vulgaris) that varied in their moisture content (8.1
and 13.3 per cent) for four years at 90°F. A very substan-
tial and continuous increase in cooking time during storage
was found for the high moisture beans.

Youssef (1978) found that the qualities of
chemical constituents (i.e. starch properties, protein frac-
tions etc.) are more important than their quantities with
respect to the cooking quality of stewed faba beans.

Pod opening at maturity
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Faba bean production for preserving as a vegetable in
N.W. Europe.

G.P. Gent

Processors and Growers Research Orgausation, The Re-
scarch Station, Great North Road, Thornhaugh, Peter-
borough PES 6H], ENGLAND, UK.

Introduction

Immature seeds of Vicia faba are popular as a veget-
able in most countrics of north west Furope. Traditionally
large-seeded types have been used for this purpose and the
term ‘broad bean’ has been accepted for the product.
Sorme classifications have grouped the varieties mto a sub-
species V. faba var major but new ‘broad bean’ varieties
have been developed that have relatively small seeds and
according to some definitions these should be mcluded as
either V. faba var equina, or var munor.

Significant areas of broad beans are also grown for
canning or quick-freezing in England, Scotland, Holland
and West Germany and processors usually consider the
crop as the most important of the ‘secondary vegetables’.
Unfortunately this status means that processors frequently
concentrate on the major vegetables, vining peas, green
beans, Brussels sprouts or carrots. Broad beans are consid-
ered as an extension of the pea vining season, with the
same harvesters being used for both crops. Consequently,
the broad beans invariably suffer both in terms of yield
and quality so the full sales potential of both canned and
quick-frozen products has yet to be realized.

Husbandry and harvesting

Broad beans provide a number of benefits to farmers,
particularly those growing a high proportion of cereal
crops. They have a reiatively short growing period, giving
farmers the opportunity to undertake either pre-drilling or
postharvest cultivations to eradicate perennial weeds. Also,
annual weeds can be controlled by the use of pre- or
post-emergence herbicides and the major pest, the black
bean aphid (Aphis fabae), can be efficiently controlled by
either liquid or granular formulations of insecticides. The
major disease in wet weather is chocolate spot (Botrytis
fabae) and in most cases this can be kept in check by a
program of MBC fungicide sprays. The beans enrich the
soil with nitrogenous compounds from their root nodules
and they are not affected by cereal diseases.

Broad beans are usually harvested by modified pea
viners. These separate the seed from the pod and stem by
the action of a spindle with projecting blades which rotate
at high speed in a confined chamber. The blades hit the
pods causing them to split open. The beans then fall out
and they are separated from the trash by a rotary screen.
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This svstem works far better for peas than for broad
beans and in some situations the bean plants are cut and
then left to wilt for about 24 hours to improve the speed
and efficiency of vining. Unfortunately, new pea harves-
ters have been developed that incorporate a picking mech-
anism and again while this works very well for vining peas,
it creates two problems for broad beans. Firstly the pick-
ing mechanism leaves many pods on the plants, so reducing
the yield of harvested beans, and it makes 1t difficult to
employ pre-harvest wilting of the crop.

Consequently harvesting remains one of the major
problems with the crop and lor several years the Proces-
sors and Growers Rescarch Organisation (PGRO) has tried
to bring together plant breeders and engineers to see if new
plant types or harvesting systems could be developed. Un-
fortunately the relatively small area of the crop reduces
the commercial possibilities for both plant breeders and
engineers so that in the immediate future harvesting will
still be undertaken by modified pea viners.

Varieties

Table 1 swmmarises results from PGRO broad bean
variety trials, “Threefold White' is still the standard variety
for the U.K. processing industry and other varieties that
are widely grown include *Beryl’, ‘Lurcka’, ‘Medes’, ‘Felis-
sa’, ‘Primo’ and ‘Minica’,

Table 1. Summary of field data : Broad Bean varieties.

Variety ~ Maturity  Yicldas  Size of Straw Use
relative to %of bean length
Threefold Threefold (mm)
White White
(days)
Polar * 6 130 Small 96 C&F
Pax -6 108  Medium 64 F
Feligreen 4 90  Medium 53 C&F
Primo -4 105 Medium 69 F
Felissa -3 $5  Small 51 C&F
Minica -3 113 Small 66 F
Eureka -1 110 Medium 70 C&F
Threefold
White 0 100  Medium 76 C&F
Beryl +9 85  wv.small 71 C&F

Data recorded at Thornhaugh, England, mean of three
years’ trials

*  Winter-hardy variety

F freezing

C & F canning and freezing

- =days earlier, + =days later



Late maturity is a very useful characteristic when
broad beans are harvested after vining peas, for to ensure
that the beans are at the correct maturity at the appropri-
ate time, they are sown cosiderably later than the time for
optimum field performance. Later maturing varieties (i.e.
those with a longer growing season) can therefore be sown
earlier and still be at the correct stage of maturity when
harvested. The varieties ‘Rowena’ and ‘Beryl’ both mature
appreciably later than ‘Threefold White’, but both also
have seeds that are much smaller than those of the stand-
ard variety.

When ‘Beryl’ was first introduced in the mid 1970’s
its main use in the U.K. was to give produce that could be
used as a substitute for imported lima beans (Phaseolus
lunatus) in mixed vegetable products. However, it is now
appreciated that the beans give attractive and distinctive
canned and frozen products and the variety is now sold
both in the U.K. and overseas as a small broad bean. The
field performance of pigmented varieties such as ‘Pax’,
‘Primo’, and ‘Minica’ is generally superior to that of the
white-flowered types, but although about 60 per cent of
the U.K. crop is grown for quick-freezing their use is re-
stricted by the harvesting problems already mentioned.
‘Pax’ and the winter-hardy white-flowered variety ‘Polar’
are the earliest maturing processing varieties. However,
this factor can only be exploited when the broad beans are
used for a complete harvesting program, rather than being
harvested after vining peas.

Processed products

Broad beans can be processed by either quick-freezing
or canning, but in the U.K. only varieties that have pure
white flowers are acceptable for the latter use. Produce
from white-flowered varieties such as ‘Threefold (Triple)
White’, ‘Archie’ and ‘Beryl’ does not discolour during can-
ning, while in contrast produce from pigmented varieties
becomes brown as the leuco-anthocyanins are converted to
anthocyanin upon cooking. However, pigmented varieties
are used for canning in other countries, and these can be
used for quick-freezing.

Produce from white-flowered beans can either be a
pale green colour from varieties such as ‘Threefold White’
or ‘Beryl’, or a bright ‘pea green’ from varieties ‘Staygreen’
or ‘Feligreen’. Processor preference is currently for the
paler types, but ‘Staygreen’ and ‘Feligreen’ give a very dis-
tinctive product that appeals to many people. Both ‘Three-
fold White’ types and ‘Staygreen’ types can also be used
for freezing, but a superior product can be obtained
by using pigmented varieties such as ‘Primo’, ‘Pax’ or ‘Min-
ica’. Produce from pigmented varieties is of superior fla-
vour and texture to that of white-flowered beans, but it is
also much more prone to post-harvest discolouration.
Consequently produce from varieties such as ‘Primo’ and
‘Minica’ needs harvesting very carefully and delivering to
the quick-freezing factory within 45 minutes of vining to
avoid discolouration.

Two other factors affect the quality of both canned
and quick-frozen broad beans: seed maturity and cleanli-
ness of the sample. Maturity of broad beans can be meas-
ured by the Martin Pea Tenderometer. This records the
shearing resistance of a sample of beans weighing 142 g,
and readings of 130 and 180 are accepted as the ‘Practical
Freezing’ and ‘Practical Canning’ stages respectively. It is
usually accepted that as broad beans mature their flavour
becomes stronger, but at tenderometer values higher
than the above their texture becomes very firm and the
skins are too tough.

Freedom from extraneous matter is important with
any processed vegetable. This is particularly so in the case
of broad beans because during vining the pods and leaves
are bruised and quickly become black around the broken
surfaces. Any extraneous matter therefore not only looks
unsightly but can discolour the beans themselves.

The search for an effective method of selection for seed
yield and protein content in faba bean (Vicia faba).

A. Ph. de Vries
Institute of Plant Breeding, Agricultural University,
168, Lawickse Allee, Wageningen, HOLLAND.

The countries of the European Community experience
a structural shortage of plant protein for cattle feeding.
They therefore depend highly on the importation of soya.
Efforts to become more independent of soya imports are
considered useful. The Directorate of Agricultural Research
in the Netherlands believes that improving the faba bean
(Vicia faba) as a soya bean substitute for moderate climates
may be one way of achieving this. Dry matter and protein
yield level and stability need to be increased, however, be-
fore the Dutch farmer will be prepared to grow this crop.
Because of the low heritability of yield it is useful to look
for selection methods more effective than phenotypic sel-
ection.

Research on the comparison of different selection
methods for faba beans, has consisted of:

I.  the creation of two genetically heterogeneous starting
populations (available as Fo lines in,1978)

2. the identification of valid auxiliary characters for
index selection (for yield selection some characters
appeared to meet the condition of auxilliary charac-
ters: high correlation to yield and high heritability;
for protein content no auxiliary characters could be
traced).

of protein content and

A reasonably high heritability o
yie

. . .
the absence of a negative association between s¢
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and protein content, lead to the following three types of
selection in the Fo:

1. comparison of phenotypic and index selection for
seed yield;

2. phenotypic selection for high and low protein con-
tent;

3. simultaneous selection for seed yield (using the index
value) and protein content (phenotypic) according to
independent culling levels.

In the Fg populations about 5.5 per cent of the plants
(i.e. 100 plants) were selected for seed yield and protein
content (SYP) and for both characters separately, and
about 2.2 per cent (i.e. 40 plants) for low/high protein
content. For index selection we traced the maximal com-
bination of the four characters that indicated the highest
expected genetic advance averaged over both populations.
These characters were:
— end of grain filling
—  duration of generative stage
—  plant length, and
—  ratio of podless top to total plant length
The expected genetic response after phenotypic selection
for SYP was 16.5 per cent averaged over both populations;
after index selection a response of 23.7 per cent could be
expected. The difference of 7.2 per cent corresponds to
2.6 g seed per plant (650 kg/ha) at our plant density).
Plants selected for SYP were characterised much more by a
higher number of seeds and pods (as compared to the pop-
ulation mean) than by a higher seed weight. The overlap of
selected plants after phenotypic and index selection for
SYP was only about 25 per cent.

Index selection may be expected to result ina quicker
decrease in genetic variance. Special cross combinations
proved to be favourable for SYP and for protein content
selection, an effect still more pronounced for index than
for phenotypic selection. The expected genetic response
after phenotypic selection for low/high protein content
amounted to about 10 per cent, which corresponds to a
decrease/increase of 3 per cent protein.

In 1979, selection response was determined as the dif-
ference between the selected population and an unselec-
ted standard population. The average response for high and
low protein selection amounted to 1.1 and 4.0 per cent
protein content respectively. This asymmetry of selection
response may point to a dominant inheritance of high pro-
tein content. In spite of a considerably higher seed weight
of the low protein population, the correlation between
protein content and seed weight did not prove to be signif-
icant. Probably some faba bean parental varieties having a
low protein content caused both high seed weight and low
protein content in these early generations.
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In spite of a lower selection intensity the response for
protein content was somewhat greater after simultaneous
selection for yield index and high protein content (ICL).
In fact, the results from the standard population were not
representative as far as sced yield is concerned: the A and
B Fo populations showed exactly the same yield level,
whereas the Fq standard populations yielded 18.2 and
30.6 g respectively. An unprecedented attack by Fusarium
solani, which was heavier in population A than in popula-
tion B, disturbed the 1979 results to a high degree. This is
why a conclusion on the response of index selection for
seed yield could not reliably be drawn. However, because
on average the ICL-populations were later, longer and had
a smaller podless top to plant length ratio, I suppose that
there was indeed a selection result. No indication was
obtained that difficulties should be met when selecting
both for seed yield and protein content. The relative selec-
tion efficiency of the four auxiliary characters was consid-
erably lower in the Fg-populations than in the Fo. Can in-
dex selection be cffectively applied twice in the same pop-
ulation using the same set of auxiliary characters?

Much of what has been pointed out for the ICL-pop-
ulations also holds true for the populations following index
selection for seed yield only. There was no consistant be-
haviour for selection response in populations A and B as
far as measured on the basis of seed yield itself. On the
other hand, two Fg populations, which were on an average
longer and later than the standard populations, had a
longer generative stage and a smaller podless top to plant
length ratio. The Fusarium stress made a real comparison
of expected and realised response impossible, nor was it
possible to draw a reliable conclusion on the effectiveness
of index selection compared to phenotypic selection for
yield. The inconsistency of the 1979 results leads to a
prediction of selection response for the Fy (1980), which
does not inspire too much confidence: applying a selection
intensity of 10 per cent (in reality 75 plants were selected,
equalling 16-34 per cent selection intensity, because of
differential loss by Fusarium) index selection should lead
to a genetic gain of 24.8 and 5.3 per cent and direct
selection to a genetic gain of 20.0 and 26.0 per cent in
populations A and B respectively.
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FRIED CRISPY FABA BEANS

Soak beans in cold water overnight and re-
move the skins. Split the beans. Dry them. Fry in
hot oil until golden brown. Drain on absorbant
paper and sprinkle with salt.

Serve as a snack.

The beans can also be roasted instead of fried
but sprinkle them with salt before roasting.
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Breeding work on Vicia faba in the Sudan

Farouk Ahmed Salih
Shambat Research Station, P.O. Box 30, Khartoum North,
SUDAN

Vicia faba has been grown in Sudan for a long time
for human consumption. Some 25,000 ha were put under
faba beans during the 1978/79 season (Sudan Year Book
of Agricultural Statistics, 1978). The Northern Province,
with about 77 per cent of the faba bean area, is the main
region of production, followed by the Nile Province (21
per cent) and Khartoum Province (2 per cent). Lift irriga-
tion by pumps is now by far the main method of irrigation.
Some basin areas are still under flood irrigation; these
areas were of greater importance in the past.

The faba bean breeding work, begun in the 1961/62
season at Hudeiba Research Station, has had the following
main objectives: —

Breeding and selection for powdery mildew tolerance or
resistance

All local varieties have been found to be highly sus-
ceptible to this disease (Mutwakil 1963). Mutwakil con-
cluded that the genetic mechanism controlling tolerance
was not a simple one. Ibrahim (1972) suggested that the
basis of resistance to this disease may be due to physiolog-
ical reactions rather than anatomical ones. He found that
the two resistant lines (from USSR and Germany) produc-
ed brown discolourations and phytoalexins could be detec-
ted. Since these substances are non-specific in toxity to
fungi, an effect on powdery mildew cannot be ruled out.
Besides that, he observed that susceptibility to powdery
mildew increased with leaf age, a character of phytoalexin
reaction, as older leaves lose the capacity to form this mat-
erial.

All new selections from the ‘Baladi’ and ‘Rebaya’ var-
ieties were found to be susceptible to powdery mildew, in-
dicating that the tolerance obtained in the original selec-
tions was recessive (Mutwakil, 1964). However, selection
was continued among the progenies of tolerant parents in
an attempt to build up tolerance in case it was governed by
more than one recessive gene. In the following seasons
(Mutwakil, 1965; 1966; 1967; 1968) a series of crosses and
backcrosses (to recurrent parent) were made between the
most promising selected lines showing tolerance to pow-
dery mildew, and between them and the high-yielding sus-
ceptible varieties. All the F; plants in these crosses were
susceptible to the disease and the Fy plants were segrega-
ting for the disease with different intensities.

Yassin (1969-1973) conducted research on powdery
mildew in two strategies

(a) through hybridization, where some of the high
yielding adapted susceptible cultivars were crossed among

themselves in a diallel cross. Besides that, these adapted
susceptible cultivars were crossed with the two sources of
resistance from Germany and USSR (G and 21). Intensive
plant selections with high numbers of pods and tolerance
to powdery mildew were practiced in the recurrent and
non-recurrent populations in every generation. The best
lines were retained for future yield testing (Salih, 1975;
1976)

(b) by irradiation, when in 1975 three cultivars
BF2/2, RB40, and H.72 were irradiated in Sweden. The
M; generation was raised in Sweden and the other muta-
tion generations were grown in Hudeiba. Ninety-six single
plant selections and bulk selections were made in the three
varieties in the 1975 season. The selected group of lines
from each treated variety were planted in an isolation plot
for more roguing, selections and multiplication of seed
(Salih, 1976; 1977). The best lines were included in an
elementary yield trial over two seasons. The outstanding
lines (for seed yield) were included in another yield trial
with H.72 and BF2/2 as controls for comparison (Salih,
1978;1979;1980).

Kambal (1979a) selected one strain, R-4-1-1, resistant
to powdery mildew under glass-house conditions at Sham-
bat. The resistance in this strain was found to be control-
led by a single rescessive gene. Freigoun (1979) reported
that the plants of this strain, when grown in Hudeiba Re-
search Station, were heavily infested by powdery mildew.
Rate of infection (per cent plants infected) was more than
75 per cent.

Generally the yields of the selected lines were not
stable in the yield tests from season to season, and they
did not significantly out-yield other varieties which were
heavily infected with the disease.

The breeding program for resistance to powdery mil-
dew is very promising, but the new resistant varieties have
yet to prove their adaptability and superiority in yield to
the standard, but susceptible, varieties. The lack of cor-
relation between level of incidence of diseases and final
yield of crop deserves very through investigation.

Breeding and selection for higher number of pods per plant

It has been throughly documented that the most im-
portant factor determining yield of faba beans in the
Sudan is the number of pods per plant, and that the yield
per unit area of land is correlated with this character (Mut-
wakil, 1963-1967; Kambal, 1969b; Ishag, 1971; Yassin,
1973b; Salih, 1975-1978). The main problem limiting the
number of pods per plant was found to the phenomenon
of flower and immature pod shedding.

Estimates of natural cross fertilization have ranged
from 35.8 per cent to 42.1 per cent indicating that self
pollination does not lead to complete self fertilization
(Kambal, 1969a). Inadequate insect pollination has been
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considered as one major factor accounting for low pod set
under field conditions, but of course this cannot account
for the drop of immature pods. Kambal (1969a) and
Kambal et al (1976) found that manual tripping (release of
stigma and staminal tube from the enclosing keel petals)
increases pod set in many varieties. Other varieties, how-
ever, e.g. WL, did not respond 1o manual tripping i.e. they
were highly autofertile. In some lines the stigmatic mem-
brane was relatively strong and difficult to rupture. By re-
peating the tripping process three times, the proportion of
flowers with germinating pollen on the stigma increased to
50 per cent, compared with 20 per cent observed after
tripping only once. Kambal ¢t al (1976) provided evidence
for the presence of a mechanical barrier to pollination in
undisturbed flowers. Different genotypes can overcome
the barrier in different ways. In the non-sell-pollinating
lines, the flower is so constructed that the passage of the
pollen to the stigma along the ventral side of the style is
blocked. The autoflertile lines are capable of self-pollina-
tion despite limited pollen producti(m, apparcntly due to
modifications in the [loral structure permitting the pollen
to reach the stigma via a short route (designated the ven-
tral passage). The ventral passage was present in all the self-
pollinating lines studied and was blocked in all the non-
self-pollinating lines. In contrast, some of the hybrids were
capable of self-pollination despite blocking of the ventral
passage, probably because of their ability to produce
enough pollen to surpass critical levels needed for effective
pollination via the long dorsal passage.

Kambal (1969a) suggested that inter-competition (lor
nutrient supply and growth regulators) between ovaries
and between young pods could also be important in redu-
cing pod set. Ishag (unpublished data) found that the ap-
plication of a low amount of TAA (indole acetic acid) and
CPA (chlorophenol acetate) increased yield, whilst large
amounts decreased vyield by reducing the number of
branches. These observations were found in the BF2/2 var-
iety; however, the two growth regulatiors had no effect on
Giza 2.

Mutwakil (1963-1967) thought that crosses between
lines with a high number of flowers with those of high per-
centage pod set were more likely to produce lines with a
high number of pods than by selecting directly for this
character. He found that progenies from crosses of ‘Baladi’
had a higher percentage of pod set (22 per cent) than the
original parental population (15 per cent). Similar results
were obtained in crosses with ‘Rebaya 40°. In subsequent
crosses, the number of pods per plant increased from 23 to
43-57 in ‘Baladi’ and from 23 to 37 in ‘RB40". This char-
acter was found to be negatively correlated with seed size
and positively correlated with the percentage of flowers
“which set pods (Mutwakil, 1964). The number of pods per
plant was the major factor determining vield in BF2/2 and
RB30, whilst in 188 (from Shambat) the seed weight was
an effective factor (Mutwakil, 1967). As a result ol thesce
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selections and crosses, BEF2/2 was found to out-vield the
parental ‘Baladi® by 50 per cent and was released m 1969
as the standard variety lor the Northern Province, Rebaya
29 was released in 1972 as a suitable variety for the South-
Northern

ern region of the Province under the name

Hudeiba 72.

The objective of producing new varietics with high
yield potential was further pursued by Yassin (1969-1972)
who made a series of crosses, the first was between nine
varieties, the second between RB40, BF2/2, 188, G.1 and
W in a diallel cross. Salih (1975) made more crosses be-
tween the high yielding adapted varietics and a group ol
Ford Foundation introductions showing resistance to root
rot disease. Also some of the promising single plant selec-
tions from the crosses made by Yassin were crossed by
Hudeiba 72 to add more genetic variability in them for
more sclection. Good selections in the Fl’ FS and F5 were
made from populations of crosses made by Yassin in 1969
(Salih, 1976; 1977). These sclections have been tested for
yield in pilot trials for the last three seasons. The top
yiclder lines were included ina variety trial for yield assess-
ment in comparison to Hudeiba 72 and BF2/2. For the
other crosses, bulk selections were made in 1978/79 for
yield testing in the coming seasons.

Breeding varieties of faba bean for the non-traditional
areas of its cultivation

In view of the high rate of urbanisation in Sudan, the
demand, and consequently the prices, for this crop is rising
very rapidly. To meet this demand, either the acreage and/
or productivity must be raised. The increase in the produc-
tivity of the land through research is continuing. There is
very little scope for expanding the Agricultural land in the
Northern and Nile Provinces because the land is scarce and
[aba beans cannot compete with horticultural crops, so the
major aim is to grow faba beans in areas beyond its south-
ern limits. The suggested arcas are those south of the
Gezira and North of Khartoum. The results of preliminary
experiments made at Soba and Gezira Rescarch Farm
showed that the future for this crop in these areas is good.
Accordingly, a brecding program was started in the 1980/
81 scason, with the objectives ol developing a variety or
varicties for these new areas with the characteristics : (1)
carly flowering and maturity (2} tolerance to heat and
sodium toxicity (3) tolerance or resistance to wilt complex
(root rot discases) and (4) potentially high in grain yield.

A collection ol 660 genetic stock lines (single plant
selections, bulk selections of different crosses, line sclec-
tions, open pollinated varicties etc.) were planted during
October at Shambat and Soba Research farms in single
rows for observation, selection, maintenance of seed and
disease survey. The most promising lines of this scason will
be also subjected to severe conditions for more screening
in the 1981/82 scason.



Hard seededness in faba beans

Hard seededness is a type of seed dormancy resulting
from the impermeability of the seed coat to water or gases
or physical resistance to embryo expansion. The photo-
micrographs of the electron microscope of the seed coat of
faba bean showed no discontinuity in the thick seed coat.
A cross section of the seed coat showed the characteristic
palisade, parenchyma, tracheid and hourglass cells, similar
to those of the other legumes. The faba bean seed coat had
the largest palisade and hourglass cells (Chaudhary and
Buth, 1970), which are primarily responsible for the thick-
ness of the seed coat.

The seed coat contains 89 per cent of the seed crude
fibre, and any reduction in seed size is accompanied by at
least a corresponding reduction in the seed coat contri-
bution (Cerning et al, 1975). The fact that the seed coat
apparently gets thinner as seed weight is genetically reduc-
ed is of importance to breeding programs as it should mean
that small seeded cultivars need not produce a meal with a
higher fibre content than large seeded cultivars {Rowland
et al, 1977).

Causes of hard seed in faba bean have been attributed
to genetic, environmental and crop husbandry factors
(Donnelly, 1972; Baciu-Miclaus, 1970; Salih, 1981).

Studies at Hudeiba showed that there is considerable
genetic variation between cultivars suggesting that it may
be possible to obtain high yielding varieties with low hard
seed percentage. The size of the problem can also be re-
duced by variations in cultural practices. However, more
advanced research is needed in the area of seed physiology
in order to reveal causes for hard seededness.

Breeding for light seed colour

Faba bean usually develops a brown colour in the
seed coat when stored dry for some time, if cooked in
open containers or if stored canned for a long period of
time. However, some seeds still keep their light colour.
This is usually assumed to be a transformation of leucoan-
thocyanin into anthocyanins and partially into brown
polymers (Dickinson, et al, 1961). Marquardt et al (1978)
reported that cultivars that produce flowers, testa, and
hilum which are white in colour, are deficient in conden-
sed tannins or in those components responsible for the
formation of a dark coloured polymeric complex when
exposed to oxygen.

The possibility of an association between the tough-
ness of faba bean skins and their leucoanthocyanin content
has also been pointed out.

The future for Vicia faba in Sudan will be good if

1. cultivars suitable for mechanical harvesting are
obtained.
2. the ability to resist or tolerate heat and wilt

complex infestations is introduced into varieties,
particularly those grown in the south of the
Gezira and north of Khartoum.

3 varieties are bred with white flowers, tannin-
free testa and resistance or tolerance to powdery
mildew. However, it is important that breeding
towards such types should be accompanied by
improved vyield stability, and should not be at
the expense of the potential yield of the present
traditional types.
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Faba bean production and research in China

Zhou Xiu Tao
Research  Institute of Crop Breeding and Cultivation,

Shanghai Academy of Agricultural Science, Hua Cao Town,
Shanghai, CHINA

History and area of faba bean cultivation

The history of faba bean cultivation in China goes
back more than two thousand years. The crop was first in-
troduced into China from Xi-yu, the region which now
includes Xinjiang and parts of central Asia, by Chang Qian
in the Han Dynasty around 100 BC. The cultivated area of
faba beans in China has reached 1,600,000 ha, which is
made up principally by the following provinces : Jiangsu,
Zhcjiang, Sichuan, Kansu, Qinghai, Yunnan, Hunan and
Hupei (see Fig. 1). Most of the crop is grown aleng the
Yangtze river.
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Over the past ten years the area planted to faba beans
has decreased considerably. The reasons for this have been
the lack of early-maturing varictics and the fact that the
available varieties are not in complete set. Faba bean is
considered a low-yielding crop as well as one which results
in unreasonable changes to the cropping systems. Thus, in
some provinces faba bean have in fact gone out of exis-
tence. For example, in the 1950’s there were about 167,000
ha of land planted to faba beans in the Zhejiang province -
this has now decreased to less than 67,000 ha.

Some aspects of faba bean cultivation in China

Faba beans in China come under two categories : the
autumn types and the spring types. The weather in the
regions of south and south-west China, as well as in the
region along the Yangtze river, is mild, so faba beans are
sown in autumn and harvested in summer i.e. sown in
September and October, and harvested in May and June.
Faba beans are often used as the crop following rice, or
are interplanted with corn or cotton.

The principle characteristics of faba bean cultivation
in south China are as follows :

The soil should be tilled to a depth of 14-16 cm and
300-375 kg/ha of superphosphate added to the basic fer-
tilizer. Seeds should be sown in good time so as to enable
the plants to establish good branches. Reasonable density
is also required, and during the period when flower buds
begin to emerge and also during full blooming, a dressing
of 75-110 kg/ha of ammonium sulphate is important. In
some regions, topping and pruning are practised during the
period from February to the middle of March. In south
China, the yield of faba bean is on average 3000 kg/ha,
but yields of 3750-4500 kg/ha may also be obtained. At
present, chocolate spot disease, root rot and broadbean
weevil (Bruchus rufimanus) are the commonest diseases
and pes* that cause considerable damage to faba beans.
Apart [rom these problems, carly-maturing varicties are
needed urgently.



In northern and north-western parts of China, faba
beans are sown in early spring, and harvested in summer
i.e. sown in March and during the first 10 days of April,
and harvested in June and during the first half of August.
Faba beans here are generally in rotation with wheat.

For the cultivation of faba beans in North China, the
following points should be observed : the crop should be
sown early as the high water content in the soil is benefi-
cial to the emergence of seedlings, although this may ex-
pose the crop to the risk of late frosts. Beside the ample
basic manure applied to stimulate vigorous growth of the
seedlings and a dressing to prevent shedding of flowers and
pods, irrigation in the early stages of flower bud emergence
and full flowering should also be practised to facilitate
flowering and pod bearing.

In general, the yield of faba beans in north China is
2250-3000 kg/ha, but in some cases yields as high as 6000
or 7500 kg/ha can be obtained.

Some aspects of faba bean research

The genetic resources of faba beans in China are
rather rich. In the 1950’s, some work was done on col-
lection and research. But in the past 10 years work on
studying and collecting varieties has been seriously devas-
tated. In some provinces, genetic resources of faba beans
have diminished. It is only in recent years that various
provinces, cities and autonomous regions have begun to
renew work on collecting and studying faba beans.

The following research work is now being carried
out :

. Collection of germplasm resources.

2. Breeding work. Some breeding work is now
being done in the following provinces : Qinghai, Kan-
su, Sichuan, Zhejiang and Jiangsu. Work is concentra-
ted on improving the farmers’ varieties, breeding
through systematic screening and crossing. Some new
cultivars such as Jiangsu Qi-dou NO4, Qu-kou white
skin and Cixi white have been released.

It can be reported that the faba bean varieties intro-
duced from ICARDA in the spring and autumn of 1980
will be identified in the Crop Research Institutes of the
Qinghai Academy as well as of the Zhejiang Academy of
Agricultural Sciences in the spring and autumn of 1981
respectively.

3. Experiments on high yielding cultural techniques.

In the Qukuo region of the Qinghai province, some
cultural techniques have been tested. These include deep
ploughing, early sowing at high density, and rational appli-
cation of fertilizers and irrigation. The application of NAA,
urea and superphosphate at the early blooming, full
blooming and pod filling stages respectively, produced on
a 2 ha plot average yields as high as 7485 kg/ha. In 1976, a
2.6 ha plot even gave a yield of 7808 kg/ha. Other regions

have also conducted experiments on high yielding tech-
niques. Taking the Ninshia Autonomous Prefecture of
the Kansu province as an example, the area planted to faba
beans was 6700 ha in total, and the average yield per ha
was 2250-3000 kg; here maximum yields of 6000-6750
kg/ha have been obtained. In the Nandong region of Jiang-
su, where there are 67,000 ha of faba beans planted an-
nually, the average yield was 2970 kg/ha in 1978, but the
highest yields were over 4500 kg/ha. Faba beans in the
Erhai region of Yunnan province covered an area of 6,880
ha in 1980, with an average yield of 3300 kg/ha; maximum
yields were 3750-4500 kg/ha.

To summarise, there exists in China a high potential
for extending the area planted to faba beans and increasing
their yield per unit area.

The author is indebted to Dr. Zhen Zhuo Jie, Dr.
Duon Xing Non and Dr. Zhoo Shon Kai for their guidance
and help.

Breeding and Genetics

Looking for new sources of cytoplasmic male sterility in
faba bean after mutagenesis.

G. Duc
INRA Station d’Amelioration des Plantes, BV 1540,
21034 Dijon Cedex, FRANCE

Two sources of cytoplasmic male sterility (CMS)
are know in faba bean (Vicia faba) : cytoplasms 350 and
447. Both are unstable and so for this reason are not very
helpful for breeding hybrids. This problem has initiated a
breeding program within the framework of the A.C.V.F.
(Association des Createurs de Varietes Fourrageres, linking
IN.R.A. and French private breeders) with the aim of
looking for new sources of cytoplasmic male sterility in
faba bean following mutagenesis. The literature indicates
that this method has been successful in species such as
barley (Favret and Ryan, 1964), sugar beet (Kinoshita,
1976) and Sorghum (Erichsen and Ross, 1963) in inducing
cytoplasmic male sterility.

The purpose of such mutagenesis work is to find a new
interaction between cytoplasm and nucleus leading to a
stable male sterile phenotype. This means that screening
for new cytoplasms is very dependent on the background
genotype controlling their survival and expression.

Chemical mutagenic substances, either ethyl methane
sulphonate (EMS) or an association of EMS and ethydium
bromide, were used. Ethydium bromide is known to in-
duce a lot of cytoplasmic mutations in microorganisms and
was tested in these experiments for this reason. The fol-
lowing types of treatments were applied without signifi-
cant differences in their effect :
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soaking tune solution
(hours)
24 EMS 1.5 per cent
dry 3 EMS 2.5 per cent
6 EMS 2.5 per cent
( +LE.J3. 0.5 per cent)
serminated 6 EMS 2.5 per cent
g I

( + E.B. 0.5 per cent)

The treated seeds were sown in an isolated plot and Ml
plants coming from these sceds gave the 1\12 progenies
which we screened for male sterile plants.

Two types of work have been carried out, as follows :

1. Inducing mutation of normal cytoplasm to

“sterile” cytoplasm

Since 1973, about 100,000 My plants were scre-

ened in the spring and winter minor type lines or cultivars.
Among the sterile plants which were found in Mg and cros-
sed by the control plants, only 20 gave sterile plants in the
following progeny. Not all of these have yet been analysed
from the genetic point of view, but none of them is of a
cytoplasmic determination and one of them is known to
have dominant genetic male sterility.
2.  Modifying the 447 male sterile cytoplasm
In this experiment, male sterile plants (447 cyto-
plasm) were treated and the screening for new CMS deter-
minants was based on the hypothesis of different behav-
iour in the presence of the dominant restorer genes of the
447 cytoplasm.
2.1 We looked for exceptions to restoration (i.e.
male sterile plants in Fy)

—the standard behaviour 1s :

Male sterile x restorergpRestored F (Male fert.)
(rr/447) (RR) (rR)

—after mutagenesis on male sterile seeds among
16,000 ¥ plants, one exception to this rule
has been found and is now being studied.

2.2 We looked for exceptions to the permanence of
restoration

(i.e. male sterile plants in Fo)

—the standard behaviour is :

Restored Fy M* Fo Male fertile
(R)

—among 15,000 F2 plants, without mutagenesis,
two exceptions to this rule have been found
and are now being studied.

_after mutagenesis on male sterile seeds, out of.
1000 Fy plants which were observed, one ex-
ception has been found and is now being stud-
ied.

This mutagenesis program is contiuing and this report
must be considered as preliminary.
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N.B. This short communication was written on behalf
of the following members of the A.C.V.F. food
legume section:-

L.N.K.A. Station d’Amelior-
ation des Plantes, Domaine
de la Motte au
35650 Le Rheu

I.N.R.A. Station d’Amelior-
ation des Plantes, BV 1540
21034 Dijon Cedex.

I.N.R.A. Laboratoire
Amelioration des Plantes,
Universite Paris-Sud - Bt 360
91405 Orsay

Etablissements BLONDEAU
B.P. No. 1 59235 Bersee

Etablissements CLAUSE
91220 Bretigny

P. Berthelem, J. Le Guen

Vicomte

H. Thiellecment

M. Verhaegen

M. Masson
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TUNISIA

6 oz (150 g) dried 4-5 carrots, chopped
octopus, chopped 3-4 turnips, chopped
3 fluid oz (75 ml) olive half a  medium-sized
oil cabbage, chopped
11b (500 g) pasta 2 thsp. tomato puree
4 oz (100 g) chickpeas  1/2 tsp. hot sauce

4 oz (100 g) faba beans 1/2 tsp. chilli pepper
1 onion sliced 1 lemon

L oz (25 g) parsley, salt

chopped

1 oz (25 g) celery

Soak the chickpeas and faba beans in cold
water overnight. Next day, fry the onion in hot
oil until brown. Add the octopus pieces, add the
soaked chickpeas and faba beans, the chopped
parsley and celery also the carrots, turnips and
the cabbage. Mix in the tomato puree, hot sauce,
salt and chilli pepper. Simmer in 1 3/4 pints ( 1
litre) water until the vegetables are cooked. Pour
over another 3/4 pints (1/2 litre) of water, bring
to the boil, add the pasta and cook until tender
(15-20 minutes).
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Effect of plot-to-plot distance on the percentage of
intercrossing between faba bean plots

Mamdouh Omar and Geoffrey Hawtin
Food Legume Improvement Program, ICARDA, P.O. Box
5466, Aleppo, SYRIA

In faba bean yield trials it is common practice to
grow the material in ranges, with an alley between each
range for access. The individual plots usually consist of
several rows planted perpendicular to the alley, and may
be planted contiguously or with a gap between each. The
effect of such a gap on yield determination has been
discussed previously (Omar and Hawtin, 1980). In view of
the low multiplication rate in faba beans, seed from yield
trials may have to be retained for subsequent use. In this
case trial designs which minimise plot intercrossing might
have an advantage. A trial was therefore conducted to
study the effect of different plot-to-plot distances on this
factor.

Materials and Methods

Three-row test plots of 4 m in length were sown, with
a row-to-row distance of 65 cm. The plants in the test
plots were all homozygous for the recessive white hilum
character. The test plots were planted in a single range and
alternated with marker source (black-hilum) plots of 15
rows. Three distances between the test plot and marker-
plot were studied: 1.3, 2.6 and 3.9 m respectively. The ad-
Jacent ranges were both planted uniformly with the marker
source. An alley of 1.25 m was left between ranges.

The percentage of plot inter-crossing was determined
from the percentage of black-hilum plants which occurred
in the F; /Fy generation (see Hawtin and Omar 1980). As
the majority of faba bean plants in the rest of the trial
field also carried the black hilum gene, any intercrossing
between white hilum test plots and other white hilum
sources in the field were likely to be very small, but it was
not possible to estimate the extent to which this may have
occurred. Likewise it was not possible to estimate the per-

position in field plot-to-plot

mean, border rows

distance, m
edge 1.8 21.5 (1580)1
2.6  18.5 (1650)
3.9 16.8 (1620)
center 1.3 21.1 (2130)
2.6 18.5 (2160)
3.9 16.7 (2430)

centage of crossing which may have occurred between test
plots, but again this is expected to have been only slight.

The trial was repeated twice; at the edge of the field
and in the center. The treatments, however, were not rep-
licated within each location. The field was approximately
8 ha in size. Each row of the test plots was harvested sep-
arately, and each row divided into three : the two ends,
and the center.

Results and Discussion

Although it was not possible to analyse the results
statistically, there was a strong indication (Table 1) that
inter-crossing between plots decreased as the distance
between them increased. There was also a consistent trend
for plot inter-crossing to be lowest at the center of the plot
compared to the border rows, or the ends of the plot. This
observation is consistent with that reported previously
(Hawtin and Omar 1980) for isolation plots. Although
there was no overall difference between the mean whole-
plot inter-crossing at the edge compared to the middle of
the field, there was an indication that less crossing occur-
red in the centers of the plots in the middle of the field
than at the edge. This if it is a real effect, is hard to explain.
It is possible that there were reduced numbers of pollina-
tors at the center of the field, but that those which were
present were preferentially active on plants adjacent to a
space (plot borders) compared to plants in a dense stand
(plot centers). Retaining seed from only the centers of
plots in yield trials for subsequent use would help to
reduce the effects of inter-crossing between plots. However
this measure alone is not likely to provide adequately pure
seed samples for most subsequent breeding purposes.

References :
Hawtm, G.C. and M. Omar (1980). ‘Estimation of
out-crossing between isolation plots of faba
beans. FABIS 2, 28-29.
Omar, M. and G.C. Hawtin (1980). ‘Plot technique
studies on faba beans III : border effects for dif-
ferent plot designs.” FABIS 2, 15-16

mean ends of rows center of plot plot mean
21.6 (660) 16.7 (180)
18.3 (510) 15.4 (210)
15.9 (2180) 13.6 (210)
17.8
22.5 (690) 10.7 (300)
20.8 (870) 8.7 (240)
15.8 (840) 10.7 (420)
17.8

INumbers in parentheses indicate the number of plants tested.
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Inheritance of some characters affecting the flower colour
in Vicia faba

M.T. Moreno, A. Martin and J.1. Cubero

Centro Regional de Andalucia INIA, Apartado 240 and
Dept. de Genetica, E.T.S.I. Agronomos, Apartado 240,
Cordoba, SPAIN.

Basic standard colour.

Standard petals of Vicia faba are characterised by a
basic colour (whitc or blue); several veins with brown, vio-
let, red and/or yellow pigments can also be seen. A reces-
sive gene (df) takes these pigments out of the vens, dif-
fusing the pigments throughout the standard colour. These
mutants are frequently called ‘solid yellow’, ‘solid brown’
etc.. Thus, a standard with blue as the basic colour and
homozygous for df will show an overlap of two different
colours, sometimes with a rather bizarre aspect (e.g. if the
solid colour is yellow, the standard appears as blue-green).

‘Basic’ and ‘solid’ colours are casily differentiated:

(a) The basic colour covers all the standard area homo-
geneously, the latter covering only part, to a greater
or lesser extent. There are at least two types of solid
colours: one ‘intense’, almost reaching the edge of the
standard area, and the other ‘weak’, covering only the
central portion. Thus, the basic colour can always be
seen.

(b) Solid colours, but not the basic ones, affect the wing
petals: the surface of the wings are completely cover-
ed by brown, yellow etc. in df df genotypes, but the
basic wing colour is always white.

(c) When seen under the microscope, a basic colour is ex-
pressed as a uniform tone dying the cytoplasm homo-
geneously: presumably the pigment is soluble. On the
contrary, solid colours are manifested because the cells
possess coloured bodies, the same as seen in the cells
of the veins and those of the wing spots.

There are at least two kinds of basic blue: ‘weak’ and
‘strong’. The former is sensitive to high temperature; it
is better expressed in cool and humid environments, and it
is easily lost under rising temperatures. The latter cither
does not show much sensitivity, or the cells contain much
more pigment. The sensitivity to temperature interferes
with the recording of data: a plant can be ascribed a white
ground colour even if it is really ‘weak’ blue. In cases of
doubt, young bud standards have to be observed. In any
case, the comparison with an undoubtedly white basic stan-
dard is convenient. In cases where ‘weak’ variants are in the
correct environment, differences between ‘weak’ and ‘in-
tense’ can be very difficult to observe.

Crosses between ‘intense blue’ and ‘white’ basic col-
oured lines produced 9 ‘weak’: 3 ‘intense’: 4 ‘white’ seg-
regations. Thus, the presence of blue as the basic standard
colour is dominant over white (Wb wb), and an indepen-
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dent recessive gene reinforces the blue colour or alternative-
ly, produces temperature-insensitive pigment (Bi bi). The
genotypes of the parents used were WgWg bibi (intense
blue) and wgwg BiBi (white). ‘Weak blue’ lines are WgWg
BiBi.

The Wg locus is independent of both red colour of
seed coat and white colour of hilum loci.

Lemon wing spot.

Some crosses, including those with a white {lowered
mutant, have produced a new type of yellow colour, casily
perceived in the wing spots. It has been called ‘lemon’ to
differentiate it from the yellow already described in the lit-
crature (the latter showing a ‘golden’ tone). The analysis of
several I'g plants have shown that ‘lemon’ (le) is recessive
of ‘brown’; this locus is independent of Sjodin’s topless, of
the two known loci for white flowers and of ‘short inter-
nodes’.

Washed wings.

Some lines show wing spots with a lower intensity of
colour than ‘wild’ ones; these spots are rather irregular,
mainly in the distal part of the spot. Their aspect suggest a
‘washed’ spot. A recessive gene (ww) controls this charac-
ter, according to our results. The ‘washed wings’ locus is
independent of ‘short internodes’” and of the two loci for
white flower, but it secems to be linked with Sjodin’s top-
less mutant ( P <0.39). This result is only provisional:
larger Fo are being studied.

Inside laba bean cage



Increasing the efficiency of hand crossing in faba beans

Mamdouh Omar, Peter Walker and Geoffrey Hawtin
Food Legume Improvement Program, ICARDA, P.O. Box
5466, Aleppo, SYRIA

Three studies were carried out in the 1979/80 season,
in an insect-proof screen house at the ICARDA site at Tel
Hadya in northern Syria. These were aimed at providing
additional information for improving the efficiency of
hand crossing in faba beans and were a follow-up to the
studies of the 1978/79 season. The method of crossing was
the same as that described previously (Omar and Hawtin,
1980).

The first experiment examined the effect of the time
of day during each hour from 8 am to 5 pm. Fourteen
emasculations followed by immediate pollination were
made during each time period, on each of four different
crosses. The success rate of crossing was measured by the
percentage of pods set for each treatment. The analysis of
the two-way table (cross x time of day) on a logit scale
revealed no differences between the crosses and no evi-
dence for cross x time interactions. The percentages
of success were thus pooled over crosses. There was an ap-
parent rise in success in the middle of the day compared to
the beginning and end. The %2 value for lincar trend in the
success rate was 0.5705 ( 1 d.f., not significant), but for a
quadratic trend, x2 was 13.04 (1 d.f., highly significant);
there were no other significant components. The results
are clearly shown by grouping the day into three consec-
utive 3-hour periods (Table 1.).

Table 1. Pods set following crossing during three 3-hour
time periods

time total pollinations No. of pods set % success
8 am-11 am 168 22 13.1
11 am-2 pm 168 40 23.8
10.7

2 pm-5 pm 168 18

The significant x2 of 12.23 (2 d.f.) is almost entirely
accounted for by the difference between the middle period
and the two extremes. These results contrast with those of
the previous season in which the period from 1 pm to 3
pm was the best. This may be due, at least partly, to the
climatic differences between the two season : 1978/79 was
drier and hotter than average (total precipitation during
the season was 246 mm) whereas in 1979/80 a total of
428 mm of rainfall was received.

"The second experiment examined different flower
positions on the peduncle for eight different crosses. The
basal, second or third flower was emasculated and immed-
fately pollinated. All flowers other than the one crossed

were removed. The numbers of pollinations made in each
treatment differed because of limitations of time and
available flowers.

Table 2. Effect of time of day of emasculation and pol-
lination, and the period between them, on pod

set.

treatment emasculation pollination total No. of
pollinations podsset

1 morning immediately 40 9
2 morning afternoon,

same day 40 19
3 morning morning,

next day 40 8
4 morning afternoon,

next day 40 7
5 afternoon  immediately 40 12
6 afternoon morning,

next day 40 7
7 afternoon afternoon,

next day 40 7

On the logit scale there was again no evidence of an
interaction (cross x flower position) but two crosses show-
ed a higher success rate than the rest. After adjusting for
cross differences there was still a clear trend for less suc-
cessful pollination when proceeding up the peduncle. The
adjusted percentages of success being 64.5 per cent (basal
flower) 51.9 per cent (second flower) and 35.0 per cent
(third flower). On the logit scale the F-value for these dif-
ferences was 14.04 (2 and 14 d.f.; P<0.001).

In the third experiment seven timings of emasculation
and pollination were practised in four crosses. As in the
first experiment, cross differences were not significant and
there was no evidence of a cross x crossing method inter-
action. Thus, frequency of success was pooled over crosses
(Table 2). A x2 yalue, calculated from this data, of 15.45
(6 d.f. P <0.01) was clearly due to the superiority of treat-
ments 2 and 5. It appears that, overall, pollination in the
afternoon was superior to pollination in the morning, ir-
respective of when emasculation was carried out, providing
there was not too long a time lag between emasculation
and pollination (treatments 4 and 7).

Note on the analysis :

It would in general be incorrect to do an analysis of
variance on percentages (or proportions) in a two-way clas-
sification; since the precision differs from cell to cell.
Various transformations are possible; the one chosen- h:;c
is the logit, defined by y equals log, Pf1.p where p Is the

probability of ‘success’ in a cell. With an appropriaté con-

tinuity correction the method is essentially as described in
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Snedecor and Cochran except that marginal constants were
fitted by the iterative method of Stevens (1948). In all
three experiments the size of the interaction sum of
squares confirmed that the model was a reasonable approx-
imation.
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Characterisation of Vicia faba trisomics.

J.A. Gonzalez-Garcia, J.A. Padilla and A. Martin
Escuela Tecnica Superior de Ingenieros Agronomos, Apart-
ado 246, Cordoba, SPAIN

Four trisomics were originally described by Martin
(1978), but one was lost in the subsequent work. Chromo-
somes S, and Sy (nomenclature of Evans, 1961) were iden-
tified as being the critical chromosomes of two of the three
remaining trisomics; we have failed up to now to identify
the critical chromosome of the third trisomic.

The trisomics can be easily separated from diploids be-
cause of the general aspect of the trisomic plant (less vigour,
leaflet shape, development etc.). However, the differences
between the trisomics are not sufficient to differentiate
them.

Using trisomics as female, we have crossed them with
a collection of mutants in order to discover the genes car-
ried by the critical chromosome. The results of F{ chrom-
osome counting show that the transmission 1s 28.2 per cent
for S,, 27 per cent for S and 27.3 per cent for the third
(unknown) chromosome.

We found in the progeny of S trisomics a secondary
trisomic characterised by the presence of a short fragment
of §4 carrying the centromere.

We are trying to obtain the complete set of trisomics
by means of:

1. crossing diploids and tetraploids (after more than
one thousand hybridizations, no triploid has been
obtained)

2. irradiating tetraploid faba beans, and

3. looking into the progeny of Sjodin’s asynaptic mu-
tant (Sjodin, 1970).
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A comparison trial of 18 local varieties of Vicia faba.

Muhammed Sadig Il Mott

Agricultural  Research  Department, Douma, Damascus,
SYRIA

In breeding and sclection trials conducted from 1970
to 1976, 18 varictics of local faba beans (1icia faba) were
sclected. Each variety has its own particular characteristics.
A comparison trial was then conducted in three-year rota-
tions in different districts of Syria in order to study the
productive capacity ol these 18 varieties and to select the
best yielding ones. This trial was conducted at Jableh on
the coast, at Hama in the central part of Syria and at Deir
ez-Zor in the cast of the country.

The superior varieties had the following characteristics :

seed

variety seed pod seed testa
size size size  filling colour
Cyprus
(selected) large  medium regular half greenish
8MAI large medium @ *  pinkish
S VI i short © ©  violet
Aquadulee medium ¢ ©  pinkish
40 MB I11 ¢ “ ¢ ©  greenish
8MG 1 medium = © “  pinkish
3MAI large ¢ long “ violet

Materials and Methods

The trials were planted in plots in a completely ran-
domised design with 18 treatments and three replicates.
Each treatment was planted in a plot 11.70 m? in size,
with three rows spaced at 65 cm. The length of each row
was 6 m. The method of cultivation was either by planting
the seeds at a depth of 5 cm in alternate holes spaced at
40 cm on both sides of the ridge, or in holes 20 cm apart
on one side of the ridge only. The trial was planted be-
tween 15th November and 30th December. Fertilizer was
applied at rates of 74.4 kg phosphate/ha, 26.6 kg N/ha and
125 kg K/ha.



In Deir ez-Zor the trial was irrigated five times. The
first irrigation was applied at sowing, the second before
flowering, the third after seed setting, the fourth 15 days
after seed setting and the fifth 25 days before harvest.

In Hama, where the annual average rainfall is 360 mm,
the trial was irrigated twice. The first irrigation was ap-
plied before seed setting and the second 25 days before
harvest. In Jableh, where the annual rainfall average ex-
ceeds 500 mm, the trial received no irrigation.

Trials were harvested in June.

Results

The results are summarised in Table 1. In the Hama
district the Cyprus (selected) variety performed better
than the others in the 1976/77 and 1978/79 seasons; the
8MALI variety was superior to the others in 1977/78. How-
ever, the 8MAI variety was the best performer over the
three years.

In the Jableh district S VI was the best performer in
1977/78, Aquadulee in 1978/79 and 8MAI in 1979/80.
However, 3MAI was the best performer over the three
years. In the Deir ez-Zor district, 40MB III performed best
in 1978/79 and 8MGI in 1979/80. 40MB III was the best
over the two years.

Table 1. The mean results for each variety tested in each
district of Syria (seasons 1977/78 to 1979/80)
Mean vyield (kg/ha) for 1977/78, 1978/79,
1979/80 seasons
Variety —-- P SSRU
Hama Jableh Deir ez-Zor
district district district

Windsor W 5831.6 3611.6 2330.5
40 MB 110 5811.6 2906 2885.5
10 MBIV 5705 3177.6 2265
S VI 5704.3 3342.6 2177
Cyprus K 5398.3 3649.3 2412
Cyprus (selected)

KM 6197.3 3108.6 1456
Aquadulce 39 MB  5753.3 4428.6 2326
3 MAI 6348.3 4725.6 2585
8 MAI 6251 3369.6 2401
Long boot 6 MBI  5478.6 4186.3 20275
Elegant 10 MBII ~ 5709 2837.6 2659.5
42 MBI 5372.6 3175.3 2583
5 MGI 5008.3 3806.6 2652
8 MGI 5666.6 3010.6 2465
Green Golian

GMGII 4884.3 3456.3 21569
15 MGI 5300 4443.3 2478.5
9 MAII 5655 3593.6 2317
J.w. 2564.3 2700.6 1848

Physiology and Microlbiology

Transport of “C photosynthate in faba bean branches
with or without pods

Kiyoshi Kogure
Faculty of Agriculture, Kagawa University, 2393, Ikenobe,
Miki-tyo, Kagawa-ken, 761-07, JAPAN

Faba beans, which are generally cultivated during the
autumn to spring months in Japan (Kogure, 1978) show
no remarkable top growth except for vigorous branching in
winter. We can sometimes count more than ten stems per
plant, which are close together with increasing plant den-
sity (Tamaki, 1973). With branched stems, however, the
percentage of pod bearingstems is low and unstable because
of the shortage of assimilates (Soper, 1956).

A pot trial on the behaviour of 14C-photosynthate as-
similated at 45 days (Stage I) and 65 days (Stage II) after
the start of flowering was carried out using the cultivar
“Sanuki-nagasaya”. The main axis and other stems of the
plant were removed in winter, and the three earliest devel-
oped stems were used for the experiment. All stems had
from 20 to 24 leaf-nodes and two pods. Pollination was
carried out at 2 day intervals at successive nodes within
each stem. Pods were retained such that there was a differ-
ence of 2 days between the two pods set within any stem
and the pods set on the other stems (see Fig. 1 for posi-
tions of stems la, 1b and 2a). For labelling with 4G, after
covering pods with vinyl-film, the wholc stem was enclosed
in a vinyl-film bag and exposed to C02 for about 20
minutes. Plants were subjected to five treatments as shown
in Fig. 1, including pretreatments of removing leaves
(Treatments 4 and 5) and pods (Treatments 3 and 5).

Each stem was almost completely independent, and
at Stage I, when the development of the vegetative organs
were about to cease, the sink was the pods. At Stage Il, in
the seed maturln%t period, the sink was the seeds. As for
the transport of ~ *C-photosynthate among branched stems,
the sink activity of pods and seeds was however directly
linked to the developed and/or the pollmatlon order. In
lrcatnunl 1, where the stem la was fed 1 C02, almost all
the 14C. photosynthate was distributed in the pods or seeds
of the stem la, and not in those of stems 2a and 1b. How-
ever, 4C-phol:;-syml*r‘m- was distributed in pods and seeds
on stem la when “*COg was fed to leaves of stems 2a and
1b.

This may explain the strong competition among pods
or seeds within stems of the same plant. And the establish-
ment of competing ability seems to depend on the order of
pollination among pods as shown in Treatments 2 and 4,
and 3 and 5. By what means does this phenomena occur?
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Fig. 1 Distribution of 14C-ph0tosynthatc at harvesting time.

The respiration of pods at 50 days after the start of flower-
ing was 12 to 14 per cent higher in plants of Treatments 3,
4 and 5 than in those of Treatments 1 and 2. But there
were no significant differences between the three Treat-
ments 3, 4 and 5.

From the results, it seems that the stems of faba bean
plants behave essentially independently and make a
source-sink unit within one stem. Although it is difficult to
ascertain the reason for drawing assimilates into the pods
or seeds of stem la, the leaves of late developed stems play
an auxiliary role as sources of assimilates.

Screening of several strains of faba bean Rhizobium
tolerant to moisture stress conditions

Rafiqul Islam

Research Support Group, ICARDA, P.O. Box 5466, Alep-
po, SYRIA

Although faba bean is normally grown in the higher
rainfall areas ( > 500 mm rainfall) in several countries of
the West Asia and North Africa region, or in lower rain-
fall areas with irrigation, efforts are currently being made
by ICARDA to introduce rainfed faba beans into lower
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rainfall areas (300-400 mm of rainfall). If faba bean is to
be grown as a rainfed crop in lower rainfall areas it is high-
ly desirable that the crop nodulates well for optimum
dinitrogen fixation and maximum grain production.

Hence studies were initiated on ICARDA’s research
site at Tel Hadya, where eight strains of Rhizobium (BB-
10¢,BB21b, BB-22b, BB-64a, BB-39a, BB-48a, BB-54b,
1C-9253) were screened for nodule forming ability with
two local faba bean cultivars : ILB 1814 (major type) and
ILB 1811 (minor type). These studies were made under
rainfed conditions during the 1979-80 growing season. The
seeds were inoculated with peat inoculum slurried in
cellulose gum. Nitrogen fertilizer at the rate of 120 kg
N/ha was applied to one uninoculated treatment to mea-
sure the relative growth performance. The experiment was
planted in late November 1979 and approximately 424
mm of rainfall was received during the growth period.

Harvests were made at early vegetative and mid pod-
[illing stages for the assessment of nodulation. A minimum
of 32 plants were examined for nodulation from each
treatment. Grain yield data were obtained at maturity.

Results and Discussion
The plants varied little between the treatments at the



carly vegetative stage except that some strains of Rhizob-
ium produced more nodules than others. By mid pod-til-
ling stage, however, the difference between the treatments
considerably increased. Inoculation with some strains of
Rhizobium significantly increased the production of nod-
ules and nodule mass compared to the uninoculated con-
trols for both the cultivars (Table 1). In general, the res-
ponses were greater for ILB 1814 than for ILB 1811. ILB
1814 produced the most nodule mass with the strain BB-
48a and ILB 1811 with BB-54b (more than 60 and 25 per
cent over the uninoculated control respectively). A few
strains failed to increase either nodule number or nodule
mass production for both of the cultivars. Application of
nitrogen fertilizer significantly reduced both the produc-
tion of nodules and the nodule mass for the two cultivars,
in comparison to the uninoculated treatments.

Several strains of Rhizobium increased the grain
yield but this increase was significant for only three strains
(BB-39a, and 1C-9253 in ILB 1814 and BB-54b and
IC-9253 in ILB 1811 cultivars) when compared with
uninoculated control: The percentage increases ranged
between 4-16 per cent for ILB and 9-13 per cent for ILB
1811 respectively. (Table 1). Nitrogen fcrtilization failed
to significantly increase grain production for ILB 1814 but
did increase it for ILB 1811 compared to the uninoculated
control.

The results indicated that both nodule production
and grain yield for the two cultivars of faba bean were in-
creased by artificial inoculation with some strains of Rhi-
zobium under rainfed conditions, although the cultivars
varied considerably in their responses with the different

strams. In order to get the maximum benefit from symbi-
osis under the low rainfall situation, it is thus very impor-
tant that both drought tolerant strains of Rhizobium and
host cultivars are properly selected.

Root nodules on Vicia faba

Table 1. Production of nodules, nodule dry matter and grain by two cultivars of faba bean as affected by several strains
of Rhizobium

ILB 1814 ILB 1811

treatment nod. No nod. dry yield nod. No nod. dry yield
/plant wt. /plant wt.

(mg/plant) (kg/ha) (mg/plant) (kg/ha)
uninoc. 77.0 240.9 2223 134.0 155.5 1515
BB-10C 125.0 293.8 2352 152.7 196.6 1577
BB-21b 82.0 259.6 2071 174.8 163.0 1597
BB-22b 144.0 284.8 2211 127.3 196.2 1596
BB-64a 71.7 225.3 2316 87.0 166.6 1489
BB-39a 154.6 299.6 2578 108.3 175.2 1549
BB-48a 138.6 386.1 2429 185.4 232.1 1764
BB-54b 147.2 290.0 2458 209.8 256.5 1827
1C-9253 199.7 193.6 2490 52.6 174.9 1779
120 kg N/ha 52.1 110.7 2367 45.7 104.1 2034

243 19.4 34.8 250

LSD 5 per cent 20.5 41.3
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Screening of several strains of faba bean Rhizobium for
tolerance to salinity

Rafigul Islam and Widad Ghoulam
Research Support Group, ICARDA, P.O. Box 5466, Alep-
po, SYRIA

Faba bean is frequently grown as an irrigated crop in
the West Asia and North Africa region. In areas where
there is inadequate drainage salts may be deposited near
the surface of the soil making these highly saline. A survey
of some of these fields in northern Syria, Egypt and Sudan
showed that nodulation of the crops was generally very
poor.

A preliminary study was carricd out in an air-condi-
tioned growth room to identify suitable strains of Rhizo-
bium for faba bean which could nodulate effectively under
saline conditions.

The plants were grown in Jensen’s Agar media using
Gibson’s technique (Gibson, 1963). Jensen’s média (Jen-
sen, 1942) was prepared and NaCl was added to the medi
at 0.16 per cent (6.6 m moles) in treatment S1, and 0.32
per cent (11.1 m moles) in treatment S2. Media without
any added NaCl served as control treatment SO. 40 ml
of media was added to each 200 x 25 mm test tube and
the tubes were sterilised at 15 p.s.i. for 10 minutes before
slopes were made. Faba bean seeds (cv. ILB 1811, local
minor type) were surface sterilised with 0.2 per cent HgClo
and pre-germinated before planting in the tubes. After 2-3
days, when radicles were 5-6 cm long, the cotyledons were
excised. Ten strains of Rhizobium (BB-10C, BB-32b,
BB-39a, BB-54b, BB-48a, BB-22b, BB-85b, BB-80b,
BB-66a, BB-40b) were grown separately in yeast mannitol
broth and 1 ml of the Rhizobium suspension was added to
each tube. At each salt concentration there were four rep-
lications for each strain of Rhizobium . The plants were
grown under white warm florescent tubes having a light in-
tensity of 14,000 lux. The temperature in the growth
room was maintained between 20° and 25°C, day and
night. The plants were subsequently watered with 1/4
strength nitrogen-free nutrient solution (Dart and Pate,
1959). After 40 days the plants were harvested and assay-
ed for nodule number and their dry weight. The shoots
and roots were dried at 80°C for 24 hours and dry weights
measured.

Results

Uninoculated plants did not develop any nodules and
their growth was poorer than that of inoculated plants
(Table 1). Increasing the salt concentration did not give
any difference in the growth of uninoculated plants.

Inoculation with various strains of Rhizobium re-
sulted in nodulation at all the salt concentrations. Nodula-
tion was better in the absence of salt or with the lower
rate of salt application (S1).
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Strains of Rhizobium showed differences in their el-
fect on nodulation under different levels of salinicy. Tor
example, strain BB-10C produced 33.8 nodules per plant
in the SO medium, 9.5 nodules per plant in the S1 medium
and no nodules in the S2 medium. BB-22b, BB-85b and
BB-80b however  produced good nodulation in the S2

medium,

Although the limited amount (40 ml) of growth
media must have restricted the overall growth, inoculation
with some strains of Rhizobium significantly increased dry
matter production of the plants in both SO as well as in
the salt added media. The Rhizobium strains BB-48a,
BB-54b and BB-85bh resulted in the highest vield of dry
matter in the SO, S1 and S2 treatments respectively.

These results indicate that the strains of Rhizobium
differ in their tolerance to different salt concentrations
and effective strains of Rhizobium can be found for faba
bean for saline soil. Further studies are planned for field
experimentation with some ol these promising strains be-
fore final recommendations can be made.
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Dart, P.J. and Pate, J.S. (1959). ‘Nodulation studies
in legume III. The effect of delaying inoculation
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FABA BEANS SYRIA
1 onion, diced Salt
1 clover garlic, chopped 8 f{l. oz (200 ml) water

ol 92
11b {1/2 kg) faba beans,
french

thsp. coriander or
parsley, chopped

Brown onion and garlic in oil. Add faba bean
beans, coriander, salt and water. Cook until the
beans are tender. Dram and serve.
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Table 1. Production of nodules, nodule mass and total dry matter by several strains of faba bean Rhizobsum in different

salt concentrations.

S1 S2

SO

Rz O DU e s aeaan Semamameeesessasieasaas
strains Nodule No. Nod. dry Totaldry Nod.No. Nod.dry Totaldry Nod.No. Nod.dry Totaldry

/plant wt. wt. /plant wt. wt. /plant wt. wt.

(mg/plant)  (g/plant) (mg/plant) (g/plant) (mg/plant) (g/plant)

BB-10C 33.8 17.2 0.54 9.5 4.1 0.50 0.0 0.0 0.39
BB-32b 9.3 5.9 0.45 8.5 4.1 0.45 4.0 3.7 0.38
BB-39a 11.3 8.4 0.42 14.5 6.3 0.47 14.5 5.7 0.46
BB-54b 28.0 7.9 0.63 22.3 5.3 0.56 5.0 7.5 0.50
BB-48a 16.0 12.1 0.65 10.5 5.4 0.38 13.5 8.1 0.41
BB-22b 15.3 3.7 0.40 34.0 16.5 0.50 24.3 74 0.46
BB-85b 7.0 5.3 0.62 33.3 15.7 0.43 17.8 10.7 0.51
BB-80b 7.3 3.8 0.47 19.5 8.9 0.38 16.5 6.2 0.40
BB-66a 16.0 10.2 0.63 18.3 14.3 0.55 0.3 0.1 0.40
BB-40b 27.3 124 0.48 27.3 13.3 0.46 5.5 2.3 0.35
uninoc 0.0 0.0 0.36 0.0 0.0 0.34 0.0 0.0 0.35
L.S.D. 5 per cent : Nodule No. Nodule dry wt Total dry wt
salt concentration 4.6 2.5 0.06
Rhizobium strain 9.4 4.2 0.11
Salt conc. x Rhizobium strain 16.0 7.2 0.18

Responses of several strains of faba bean Rhizobium to
Tribunil and nitrogen fertilizer application

Rafiqul Islam and Fadel Afands
Research Support Group, ICARDA, P.O. Box 5466, Alep-
po, SYRIA

It was reported earlier (Islam and Afandi, 1980) that
some herbicides (Treflan, Gesagard, Alachlor, Tribunil and
Metribuzin) considerably reduced both the nodulation and
yield of faba bean (local major cultivar ILB 1814), al-
though the percentage reduction was less for tribunil than
for the others. Artificial inoculation with a mixed culture
of three strains of Rhizobium partially allieviated such an
inhibitory effect on nodulation. This gave an indication
that some strains of Rhizobium tolerated the herbicides
better than others. This called for screening of strains of
Rhizobium to identify those which could result in good
nodulation under specific herbicidal treatments.

An experiment was conducted on ICARDA’s re-
search site at Tel Hadya during the 1979-80 growing sea-
son where the performance of four strains of Rhizobium
(BB-10C, BB-21b, BB-32b and BB-48a) were studied under
Tribunil application. The local cultivar ILB 1814 was used
as the host crop and Tribunil was applied at the rate of 4
kg product/ha. Nitrogen fertilizer at the rate of 120 kg
N/ha was applied in some treatments to find out whether
such an addition could partly offset any adverse effect

caused by Tribunil. The experiment was planted in late
November, in a randomised complete block design with
four replications. No irrigation was applied. Approximate-
ly 424 mm of rainfall was received during the growing sea-
son.

Two harvests (at early vegetative and early pod filling
stages) were made for the assessment of nodulation and a
minimum of 32 plants were assayed from each treatment.
Weeds were removed at a very late stage of crop growth
and their dry weight taken. Final grain yield was then re-
corded.

Results and Discussions

The weed intensity in the unweeded check was quite
high — about 3 t weed dry weight/ha was produced. Weed-
ing by hand or herbicidal weed control considerably bene-
fitted the crop and resulted in a significant increase in
yield.

The herbicide showed no phytotoxicity, and in fact
encouraged the nodule number per plant when compared
to the hand weeded treatment, both under uninoculated
conditions as well as under inoculation with all the strains
except BB-32b. Effect on nodule dry weight was similar,
but less consistent. Thus, unlike the previous year there
was no unfavourable effect of Tribunil on nodulation.
The 1979-80 season was characterised by higher rainfall
(424 mm) compared to the 1978-79 season (240 mm).
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Clearly nodulation response to herbicidal application and
its interaction with Rhizobial inoculation can change with

the scason.

The grain vield was also unaffected by herbicide ap-
plication when compared to the hand weeded control
under inoculated and uninoculated treatment. When cor-
pared to the uninoculated and the hand weeded treatment,
significantly higher vields werce obtaimed with two treat-
ment combinations :

a) hand weeding plus inoculation with BB-10C

Table 1.

of weeds as affected by several strains of Rhizobium

b} Tribunil plus inoculation with BR-48a
The last treatment also gave the best noculation, suggest-
ing that the strain BB-48a is quite compatible with the her-
bicide Tribunil, The results also suggest that Tribunil could
be a sale herbicide for controlling weeds in faba bean
ficlds.
Relerence :

[slam, R. and Afandi, F. (1980). ‘Lffect of several

herbicides on the nodulation and yield of taba

bean (Viewa faba). FABLS 2, 36-37.

Production of nodules and nodule dry matter at carly flowering stages, faba bean vield and the development

treatiment
mmmsean - Nodule No. Nod. Dry Weed Blomass Yield
Rhizobium weeding and nitrogen /plant wt. (kg/ha) (kg/ha)
(mg/plant)

unwecded 46.7 132.5 3255.6 1644

uninoc. hand weeded 56.4 162.2 Nil 2725
Tribunil 90.4 196.1 59.4 2564

Tribunil + 120 kg N/ha 28.2 45.9 152.9 2496

hand weeded 35.1 165.8 Nil 3081

BB-10C Tribunil 72.8 205.6 26.0 2836
Tribunil + 120 kg N/ha 34.3 55.0 33.4 2750

hand weeded 57.8 119.1 Nil 2845

BB-21b Tribunil 72.6 159.2 52.0 2799
Tribunil + 110 kg N/ha 18.8 99.1 50.1 2756

hand weeded 53.2 186.1 Nil 2791

BB-32b Tribunil 43.8 149.0 40.8 2731
Tribunil + 110 kg N/ha 20.4 101.5 22.3 2585

hand weeded 38.9 295.4 Nil 2891

BB-48a Tribunil 102.9 298.6 69.2 3051
Tribunil + 120 kg N/ha 33.8 165.6 74.4 2657

L.S.D. 5 per cent 10.5 27.5 175.0 294

NEW ZEALAND

2 thsp. milk

2 egg vyolks, well beaten
2 thsp. grated cheese

2 oz. (50 g) fresh whole
wheat breadcrumbs

FABA BEAN PIE

2 1b (1 kg) young

fresh faba beans

1 large onion, chopped
{inely

1/2 tsp. dried sage

1/4 tsp. Marmite or yeast

\l‘ﬁ-\\‘\\:\ﬁﬁ‘\:\?&"@&?

e

extract
3 tbhsp. whole wheat flour
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Cook the beans, onions and sage in a little
water. When the beans are nearly cooked add the
marmite or yeast extract to the remaining water.
Turn into a greased pie dish.

Mix the flowr with the milk (until smooth)
add the cgg yolks and cheese and stir well. Spread
the mixture owver the beans, sprinkle the bread-
crumbs over and bake i a moderate oven (35001")

for 30 minutes. Serves 4
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Agronomy and Mechanisation

Growth, dry matter and seed yield of faba beans
(Vicia faba) as influenced by planting density.

R.K. Pandey
Department of Agronomy, G.B. Pant University of Agri-
culture and Technology, Pantnagar, INDIA

Faba beans are grown on a small scale for green pods
and dry seeds in India. However, the crop offers a great
potential as a grain legume, as the seed yield of this crop
compares very well with other winter grain legumes (Pan-
dey, 1980) and may beccme an important component of
some cropping systems. Although faba beans have been
cultivated for several decades, there is no systematic in-
formation available on the crop’s production technology.
One of the constraints to high seed yields in farmer’s fields
appears to be low plant density. In view of this, a field
study was carried out to determine the optimum plant
density for seed production.

Materials and Methods

A field experiment was carried out with six plant den-
sities : 11.1, 16.6, 22.2, 33.3, 66.6 and 133.2 plants/m?.
These densities resulted from row and plant spacing com-
binations of (60 x 15), (60 x 10), (30 x 15), (30 x 10}, (30
x 5) and (15cm x 5cm), respectively. A randomised block
design with three replications was used. The plot size was
6m x 4m. Two ecotypes (UP-1 and Bihar-1) were planted
on Nov. 5, 1979. Seeding was done continuously by hand
in rows which were thinned 20 days after planting to main-
tain the desired plant stand. The crop was irrigated 45 days
after planting. A 1 m row length from the second row was
sampled for plant dry weight at 85 and 115 days after
planting. The light transmission ratio of the canopy was
detecrmined by measuring the photosynthetic active radi-
ation in and out of the canopy using a Lambda Quantum
radiometer after 115 days of crop growth. The total plant
dry weight and the net plot seed yield were recorded after
discarding the guard rows.

Results and Discussions

The total plant dry weight/m2 increased approxima-
tely linearly with plant density at 85 days after planting
(Fig. 1). However, at 115 days, plant weight mcreased
linearly only up to a plant density of 66.6 plants/m , and
thereafter it levelled off. The total dry matter/ha at
harvest, which did not include the fallen leaves and roots,
also increased with plant density from 11.1 to 133.3
plant/m2.

The crop growth rate in the period 85-115 days after
planting, increased linearly up to 66.6 plants/m2; there-
after it tended to level off (Fig. 1). At 133.2 plants/m?,

the canopy intercepted almost 95 per cent photosynthetic
active radiation (Table 1.) and the lower plant density
permitted higher transmission.
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Fig. 1  Effect of plant density on plant dry weight and

crop growth rate.

The seed yield increased almost linearly from 11.1 to
133.2 plants/m2 in both genotypes (Table 1.), although
the differences in seed yield at 66.6 and 133.2 pla.nts/m2
were not significant. At higher densities, plants were taller
and had fewer branches then at lower densities. Pods/plant
were significantly fewer at higher plant densities. The
seeds/pod and 100-seed weight remained almost unaffec-
ted by plant density.

In conclusion, the results of this preliminary study
showed that the seed yield of faba beans increased as the
plant density was raised from 11.1 to 133.2 plants/m2,
although the differences in_yield between plant densities
of 66.6 and 133.2 planls/m2 were not significant.

Reference :

Pandey, R.K. (1980). ‘Growth and yield potential of
faba beans in sub tropical environment’. FABIS
2, 37-38.
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Table 1. Influence of plant density on sced yield ol faba beans.

genotype  plant density  totaldry  seed yield  per cent light  branches/  plant pods/ seeds/ 100-seed
(plants/m2) matter (kg/ha) fransmission plant height  plant pod welght
(kg/ha) {cm) (g)
11.1 2129 1035 95.0 3.9 647 5.8 1.49 22.1
16.6 2519 1255 92.1 2.7 67.7 $5.6 142 22.4
22.2 4083 2218 45.3 2.8 69.7 29.6  1.41 221
U.P. 1 33.3 4704 2440 21.9 2.7 5.3 277 143 22.0
66.6 5406 2514 14.2 2.6 82.7 214 1.53 24.3
133.2 6703 2966 2.8 2.3 85.5 14.7  L.44 22.7
11.1 1889 907 92.2 3.2 67.0 33.9  1.32 20.7
16.6 2637 1939 93.4 3.2 69.0 34.6  1.87 21.1
22.2 47717 2139 61.4 3.1 70.0 29.9  1.40 22.3
Bihar-1 33.3 4826 2468 56.6 2.5 76.7 26.9  1.45 20.7
66.6 5148 2669 22.9 2.4 80.0 21.2  1.38 21.8
133.2 6489 3107 5.0 2.1 81.7 I R PiE2
S.E. 460 177 2.9 0.27 5.1 2.8 0.07 il
L.S.D.5 oo 1361 518 8.6 0.80 15.1 8.3 - —
Response of faba beans to water regime yield. Also, Tawdros et al (1969) found that the peak
period of water use by Vicia faba in Egypt occurred during
Hakim W. Tawdros February and March.
Water Requirements Research Section, Soil and Water ‘
eferences :

Research Institute, Agricultural Research Center, Giza,

ECIET Ralph, S. (1955). ‘Water and our crops’. USDA Year

Book of Agriculture R.P., 341-404.
Tawdros, H.W., Miseha, W.1. and Ll-Serogy. S.
‘Influence of irrigation practices on yield of

An experiment was conducted to study the effect of
enforced drought due to closure of the canals (in January)
on the yield of faba beans. Also, the number of irrigations
before and after the annual closure was tested. The main
findings can be summarised as follows :

horse beans’. 1st Arabh Conference of Physiolog-
Y g

ical Sciences, Cairo,

1. withholding irrigation through the annual
cut-off of irrigation water did not affect grain yield pro-
duction of faba beans.

2. faba bean yields responsed to the number of ir-
rigations through pod development. Mean values from
plots having three applications during this period were
about 220 kg/ha higher than those having only two irriga-
tions during the same stage.

These findings could be ascribed to the importance ot
water supply through the period of pod formation. In this
respect, Ralph (1955) has concluded that water require-
ment reaches a maximum during flowering and pod devel-
opment. That is the period when most dry matter is ac- . Fing
cumulated and adequate water is needed for maximum Germplasm store
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The effect of irrigation frequency on grain yield and vyield
components of faba bean.

Gaafar Elsarrag Mohamed
Hudeitba Research Station,
SUDAN

P.O. Box 31, Ed-Damer,

Faba beans are grown extensively in the northern
Sudan under pump irrigation. Only limited acreages are
grown in flooded plains under flood irrigation or in basins
that can be flooded during the high rise of the river (the
Nile) and these are, in most cases, given supplemen-
tary irrigation. However, irrigation cost is increasing with
the increase in fuel prices and thus studies which examine
the economical use of crop water without affecting grain
yield under arid and semi-arid conditions are very impor-
tant.

In this short communication the grain yield response
of faba bean to irrigation frequency, and its variation with
plant development, is examined. Three watering regimes
(7, 10 and 14 day intervals) were applied continuously or
interchanged in differert combinations according to the
phase of plant growth. The plant development was divided
into the following three phases:

1. from planting to the start of flowering (vegatative).

2. from the start of flowering up to 100 per cent pod
setting (reproductive and early grain filling).

3. from 100 per cent cent pod setting up to maturity
(late grain filling).

A randomised complete block design with four repli-
cations was employed. The crop was sown on 28 October
and given all the standard husbandry practices.

The response of faba beans (in terms of grain yield)

to irrigation frequency was highly significant. Watering
every 7 days throughout plant growth produced 1466 kg/

Table 1.

ha, while the equivalent 10 and 14 day regimes yielded
1016 and 1004 kg/ha respectively. Irrigating every seven
days in the first phase of plant development followed by
a 10 day regime in the second phase produced 1442 kg/ha,
but a 7 day regime in the first phase followed by a 14 day
regime in the second phase produced only 1166 kg/ha. A
10 day regime in the first phase of plant development fol-
lowed by a 7 day regime in the second phase produced
1504 kg/ha.

The mean effect of irrigation frequency at each phase
of plant development on grain yield, number of pods per
plant, number of seeds per pod and 1000-seed weight is
summarised in Table 1. A 7 day regime in the first phase of
plant development (regardless of any subsequent treatment)
produced 174 and 183 kg/ha more than the equivalent
10 and 14 day regimes, respectively. But a 7 day regime
during the second phase yielded on average 188 and
349 kg/ha more than the equivalent 10 and 14 day regimes.
Similar comparison between these regimes during the last
phase of plant development showed that the 7 day regime
produced only a very small increase in yield over the other
two treatments.

As is evident from Table 1., the irrigation frequency
during the second phase of plant development has a pro-
nounced effect on the number of pods per plant. The
1000- seed weight seems to be influenced to a greater ex-
tent by the water regime during the early stages of plant
growth. In contrast, the mean number of seeds per pod
is not affected by a change in the irrigation frequency.

It could be concluded that under the conditions of
the experiment (at Hudeiba Research Station) the best
combination is to irrigate every 10 days in the first phase
of plant development and every 7 days during the repro-
ductive and early grain filling phase. Further economy in
water supply during the late grain filling stage may be pos-
sible, but further examination is required.

The mean effect of irrigation frequency at each phase of plant development.

Phase of plant

development : Phase I Phase II Phase I
Watering intervals

(days) 7 10 14 7 10 14 7 10 14
grain yield (kg/ha) 1354 1180 1170 1414 1226 1065 1243 1227 1235
No. of pods per plant 15.2 16.4 16.2 18.4 16.4 13.1  16.6 16.2 15.1
No. of seeds per pod 2.33 2.20 2.30 2.38 2.2 226 219 2.29 2.36
1000-seed weight (g) 394.4 368.5 379.6 381.0 386.5 375.0 382.0 382.0 378.4
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Effect of date of planting and number of fungicide
sprays on foliar diseases and yield of faba beans

Hosni A. Mohamed, A. Nassib, M.E. El Rafei and Shaaban
A. Khaldl

Plant Pathology Institute and Field Crops Institute, Agric.
Res. Center, Giza, EGYPT

Date of planting is one of the main methods that has
been used effectively in disease control in faba beans.
Bekheit (1950) found that infection with chocolate spot
was more severe when faba beans were planted October
Ist, decreasing with later plantings. Also, Hegazy (1964)
concluded that infection with chocolate spot decreased
with delaying planting up until December 1st. However,
Bekheit et al (1951) showed that infection with choco-
late spot was heavier in later plantings (November 1st).
Nassib and Tadros (1976), sprayed plants of Giza 1 faba
beans sown on 1st Oct., mid-Oct. and at the end of Octo-
ber with Dithane M 45. They concluded that late sowing
and spraying with the fungicide during January and
February increased yield.

It was intended to investigate the effect of date of
planting, together with number and date of fungicide ap-
plication on foliage diseases and yield of faba beans during
the 1979-80 season.

Materials and Methods

Faba bean cultivar Giza 3 was planted at Sakha at
three different dates : October 15, October 30, and Nov-
ember 15. For each date of planting, six spraying treat-
ments were made (Table 1). Spraying was donc at two
week intervals with Dithane M 45 at the rate of 250 g/100
| water. Notes were recorded on percentage of the three
foliar diseases, every two weeks until the end of the experi-
ment. Plants, at the end of the season, were found to be
infected with Orobanche and data on yield were reccrded
only for the November 15 planting.

Table 1. Number and date of spraying with fungicides

date of sprays

treatments 1 2 3 4
1 * * * *
2 * * *
3 _ * * *
4 . * * =
5 = _ * *
6 — . _ _

* equals sprayed
— equals not sprayed
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Results and Discussion

Results from the first planting, planted on October
15, showed that no rust or downy mildew appeared in
any treatment until the end of February. Traces of leaf
spots appeared on january 27 on plants which were not
sprayed with Dithane M 45.

Percentages of leaf spots increased and were higher
the lower the number of fungicide applications. The per-
centage ranged from 2.75 per cent (for plants receiving
all sprays) to 16.5 per cent (for non-sprayed plots). In
plots planted on October 30, no rust appeared until the
end of February. However, leaf spots appeared in all treat-
ments when notes were recorded on January 27. Percen-
tages of infection in all trcatments were low and differ-
ences were not significant (Table 2) when notes were re-
corded on February 13th. Treatments can be classified
into two groups. The first two treatments which were orig-
inally lighter in infection remained less infected. These two
treatments received earlier sprayings. Notes recorded on
February 27 showed that percentages of infection were
lower in treatments receiving earlier fungicide applications,
and a higher number of sprayings. Percentages of infection
with downy mildew were higher than leaf spots when
notes were recorded on January 27. Percentages of infec-
tion increased gradually in treatments receiving fewer
numbers of sprayings and at later dates (Tables 2 and 3).

Table 2. Average percentage of leaf spots on Giza 3 plants
when planted October 30, Sakha 1979/80.

Average % leaf spots recorded on

No. and date of

spraying with Jan. 27 Feb. 13 Feb. 27
Dithane M 45
4 8.25 11 11
3 (early) 8.25 13.75 16.5
3 (late) 11 22 19.25
2 (early) 11 22 30.25
2 (late) 11 19.25 33
— 11 22 35.75

Table 8. Average percentage of downy mildew on Giza 3
plants planted October 30, Sakha, 1979/80.

Av. % downy mildew recorded on

No. and date

of sprays Jan. 27 Feb. 13 Feb. 27
4 18.75 11 16.5
3 (early) 22 2 27.5
3 (late) 16.50 19.25 22
2 (early) 22 30.25 33
2 (late) 19.25 30.25 33

— 22 41.25 41.25




Planting on November 15, resulted in no rust infec-
tion until January 27. When notes were recorded on Feb-
ruary 13, percentages of infection varied depending on the
numbcr and dates of spraying. Percentages of infection in-
crcased slightly for all treatments until March 13. All
through the period and in all treatments, percentages of
leaf spots were higher than downy mildew.

Infection of faba bean plants with Orobanche limited
the data obtained from this experiment. High infections
were observed, especially in earlier plantings. Therefore
this experiment was terminated earlier for the two early
plantings and notes were only recorded for a short period.
No data on yield were obtained except in the last date of
planting, which may not be accurate. Differences between
treatments were not significant.

This experiment was to be repeated during the grow-
ing season 1980/81] using more dates of planting and fewer
fungicide treatments.

N.B. The work described here was partially supported by
the ICARDA/IFAD Nile Valley Project on faba beans.
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Effect of nitrogen and phosphorus fertilization on faba
bean in the northern part of Sudan.

Farouk Ahmed Salih
Shambat Research Station, P.O. Box 30, Khartoum North,
SUDAN

Heipko (1963/64) established that Rhizobium bacter-
ia for nodulation of faba beans was present at Hudeiba.
However, results have shown that inoculation with a
Sudanese strain of rhizobium has increased nodulation of
plants by about 18 per cent, whereas a French strain ten-
ded to decrease nodulation. The application of nitrogen
has been found to decrease nodulation, and the French
strain was more sensitive in this respect than the Sudanese
strain (Ishag, 1970/71).

Nitrogen has been included in many experiments at
Hudeiba to study its effect on the incidence of powdery
mildew (Leveillula taurica) and yield (Ali, 1964/65; Ali
and Khalifa, 1964/65; Baghdadi and Khalifa, 1967/68;
Abu Salih, 1972/73). Results have indicated that nitro-
gen has no effect on either the level of the disease or yield.
However, Khalifa (1966/67) reported that nitrogen in-
creased yield from 1502 kg/ha when the crop received no
nitrogen to 1698 kg/ha when 43 kg/ha was applied to a
crop sown at one plant per hole and watered every week.
Yield increased from 1714 kg/ha (no nitrogen) to 2161
kg/ha (43 kgN/ha) for a crop sown at two plants per hole,
which received water every two weeks.

Salih (1976/77) found that nitrogen, applied at the
ratec of 43 kg/ha given at sowing, did not significantly in-
crease seed yield when compared to the control (no nitro-
gen). However, splitting a similar dose of nitrogen into
three equal portions applied at sowing, at one month later
and at two months from sowing increased seed yield by
about 20 per cent. This result may be explained by the
fact that the number of nodules per plant reached their
highest number after eight to nine weeks from sowing
(Heipko, 1963/64; Ishag, 1970/71) and then declined. The
plants would therefore be expected to suffer from nitrogen
deficiency late in the season when the number of nodules
would have dropped (and possibly the remaining nodules
may have been rendered less active). Hence the crop may
respond to the third dose of nitrogen which was applied
two months from sowing.

Salih (1977/78), however, obtained the reverse to the
1976/77 season’s results. He found that nitrogen applica-
tion at sowing gave in general an increase in seed yield of
7 per cent and 8 per cent over that obtained when N was
applied one month after sowing and in a spl.il application
respectively. The differences between  nitrogen rates,
however, were not significant. The average seed yields of
the control, the 43 kg N/ha and 86 kg N/ha applications
were 2204, 2346, and 2392 kg/ha, respectively. Similar
work has been done by El Hilo (1966).
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Last and Nour (1961) observed that the yield of faba
bean was increased in the Zeidab scheme by the applica-
tion of phosphorus when broadcast on top of the ridges.
Ayoub (1971) reported that the crop did not respond to
separate application of nitrogen, phosphorus, potassium,
gypsum (at the ratc of 12 tons/ha) and manure (at the
same rate). Babiker (1975/76; 1976/77; 1977/78) found
that faba beans responded to the application of nitrogen
and that there was an interaction between amount of
nitrogen and watering treatments, resulting in an increase
in 1000-seed-weight and number of flowers produced. An
interaction was also found between nitrogen and phosph-
orus, resulting in an increase in the dry weight of the plant
per unit area of land.

Salih (1979) studied the effects of different rates of
nitrogen and phosphorous on faba bean yield when appli-
ed as broadcast, or banded or placed in holes with the
seed, separately or in combination with ecach other. The
results showed that nonc of the fertilizer treatments or
methods of application has an effect on the seed yield or
any of the yield components (Table 1.)

This low or nil response of the faba bean to fertilizer
application, especially nitrogen, was perhaps a reflection of
the high nitrogen status of the soil, or may have been
due to the presence of active Rhizobium strain or strains
for the crop in the farm soil, as the inspection of the plant
roots revealed nodules in large numbers and size.
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(kg/ha) (1000 plants/ha) weight

broadcast 1423 75.6
band 1290 62.7
placed witi seeds in holes 1447 83.0
SE 3 2.14
nitrogcn—f::rtilizcr rate (kgf-ha) ) -
0 1402 80.7
43 1330 - 71.1
86 1428 69.6
I 53 2.14
phosphorus fertilizer rates (kg/ha)
0 1457 74.6
43 1318 73.0
SE 43 1.75
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1000 No. of pods/  No. of sceds/
seed plant pod
____________ (B). ..o memminm e e e
351 25.5 2.27
345 26.9 242
360 25.1 2.40
I 1L O . . . —
348 249 2.42
359 25.8 2.37
349 26.9 2.31
5.76 1.06 0.05 .
355 26.7 2.37
350 25.0 2.36
4.70 0.87 0.04




The effect of soil moisture stress on yields and water
use by faba beans

Hakim W. Tawdros
Water Requirements Research Section, Soil and Water Res-
earch Institute, Agricultural Research Center, Giza, EGYPT

To study the eéffect of different soil moisture levels
on the yield of faba bean, three field plot trials were car-
ried out at Sakha (Northern Delta), Sids (Middle Egypt)
and Matanaa (Upper Egypt).

The data obtained in these experiments showed that
irrigating faba beans in the range of 40-60 per cent deple-
tion in available water was found to be the economical
level. Watering faba beans at 80 per cent depletion in avail-
able water was found to decrease grain production by near-
ly 17-20 per cent.

Water consumptive use by faba beans in the Northern
Delta was found to be 37, 32 and 28 cm for wet, medium
and dry soil moisture levels respectively. The correspon-
ding values for Middle Egypt were 41, 38 and 33 cm in the
same order. The respective values for Upper Egypt were 47,
41, and 36 cm. It was noticed that evapotranspiration rates
increased as the soil moisture level increased with more
frequent irrigations.

Daily water use was low at the beginning of the grow-
ing season. A gradual increase in daily rates was observed
as the plants grew. The evapotranspiration rate was at a
maximum through the period of pod development. A de-
cline in water use then occurred at the end of the growing
season due to maturation.

Time of sowing - a major factor for higher seed yields
of faba bean in Northern India.

R.K. Pandey
Department of Agronomy, G.B. Pant University of Agri-
culture and Technology, Pantnagar, INDIA.

Introduction

In India, faba beans are grown on a small scale for
human and animal consumption. With the increasing de-
mand for protein-rich grain legumes, faba beans may be-
come an important crop in our cropping system. Although
the seed yield of the faba bean compares very well with
other grain legumes presently grown on a large scale, there
is practically no information on the production factors af-
fecting the crop. In view of this, a research program was in-
itiated to evaluate the potential of the faba bean as a grain
legume in the existing cropping system, and to develop
suitable agronomic practices to realise the crop’s full yield
potential.

Materials and Methods

In the 1979-80 season, a field experiment was con-
ducted to study the effect of time of sowing on the perfor-
mance of faba beans. The crop was grown on a silty loam
soil with a moderately high fertility level. Diammonium
phosphate (16-45-0) was broadcast at a rate of 100 kg/ha
before sowing. A local selected ecotype ‘Biharol’ was
planted on seven dates: Oct. 30th, Nov. 15th, Nov. 30th,
Dec. 15th, Dec. 30th, (1979) Jan. 15th and Jan. 30th,
(1980). Each treatment was replicated three times in a
randomised block design. Six row plots were sown by hand
with a row to row spacing of 30 cm. After emergence,
plants were thinned to 10 cm spacing. The crop was
irrigated and weeds were removed by hand. The data on
plant attributes were recorded.

Results and Discussion -«

The time of sowing had a marked effect on flowering
time, maturity and productivity/day (Table 1). The delay
in planting hastened the days to flowering and maturity.
The first flowering node was lower in late planted compar-
ed to early planted crops. The productivity per day was
drastically reduced by delayed planting. The highest seed
yield was obtained when the crop was planted on Oct. 30th,
and planting later than this date reduced the seed yield
(Figure 1). A sharp reduction in yield was obtained when
the crop was planted on Nov. 30th or at later dates. The
reduction in seed yield was accompanied by a reduced
number of fruiting nodes and pods/plant. Seed weight also
decreased with later planting dates. Seed/pod remained
little affected by sowing date.

Table 1. The effect of time of sowing on the days to
flowering and maturity, and productivity per
day.

Date of Daysto Daysto Node position Productivity
planting flowering maturity of first flower (kg/ha/day)

1979-80

Oct. 30 38 153 5.5 13.4
Nov. 15 38 143 5.3 13.4
Nov. 30 36 130 4.7 7.5
Dec. 15 36 124 4.9 2.0
Dec. 30 33 112 4.5 1.5
Jan. 15 31 107 4.0 1.4
Jan. 30 28 90 4.0 1.3
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= 3000} - 1.
_c L - -~
~ -~ € 430 @
2 2000} ‘::1—3;\: 3| %
-_g :-—-h—._‘_.__—""\.,‘. E 420 .8
2 1000} a {108
§ 0 n i i ?‘-‘M?'—'_‘_"Q——Q 8’
" 30 15 30 15 30 1B 30 Ly
Oct. Nov. Dec. Jan.

Date of planting

Fig. 1  Effect of planting date on yield and pods/plant.
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Flowering in faba bean is promoted by long days and
warm temperatures (see Fig. 2). When the crop was plan-
ted during October/early November, it received short
photoperiods and lower temperatures for a longer duration
compared to later planted crops. This led to a build
up in vegetative growth and canopy structurc for larger
seed production. On the other hand, a crop planted after
Nov. 30th received fewer short days of low temperatures,
and the increased day-length and the warmer temperatures
after January enhanced the process of flowering and
maturity. Apart from this, faba beans under farm condi-
tions are grown on residual moisture after the rainy season.
As the crop season advances, faba beans grow on a dimin-
ishing moisture supply. The moisture stress at pod forma-
tion and seed filling may be one of the factors limiting
yields.
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Fig. 2 Maximum, minimum temperatures and photo-

period during the growing season.

These limited data suggest that the planting time of
faba bean is a crucial factor for high sced yield. However,
future studies should include a larger number of genotypes
and different plant densities in order to get more precise
information on the yield potential of faba beans in a sub-
tropical environment.
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A review of the effect of seed rate and plant population
on grain yield of faba bean in Sudan

Farouk Ahmed Salih
Shambat Research Station, P.O.Box 30, Khartoum North,
SUDAN

Faba bean is the most important food grain legume in

the Sudan. The effect of seed rate on the grain yield of the
crop has been studied by Last and Nour (1961) who found
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that the highest yield for three varieties was obtained at a
sced rate ot 70 kg/ha. However, when this seed rate was
doubled, the local variety, Baladi, out-yiclded the intro-
duced varieties Rebaya 34 and Rebava 40. Ll Saced (1968)
found that the vield of RB34 and Baladi increased with an
mncrease in seed rate from 35 to 70 kg/ha; thereafter the
rate of increase diminished and levelled off at about 140
kg/ha. Heipko and Dalalla (1961/62) lound no difference
in vield between RB 34 and RB 40, when different seed
rates of 58, 87 and 116 kg/ha were used.

As the density of plant population increased, yield
per plant decreased, but yield per unit area ol land increas-
ed; the number of sceds per pod and seed size were not
very much influenced by crop density (Heipko and Kauf-
mann, 1964/65; El Saced, 1968; Kambal, 1968; Ishag,
1970/71). The number of pods per plant dropped from
18.5 at a seed rate of 85 kg/ha to 7.7 at 280 kg/ha (El
Saeed, 1968). The yields obtained from plant spacings of
10 x 60, 20 x 60, 30 x 60, and 40 x 60 cm were 2837,
9818, 2611 and 2339 kg/ha respectively (Ishag, 1970/71).
The number of pods per plant and number ol sceds per
pod increased progressively with increasing plant spacing,
but the reverse was true for 1000-seed weight.

The yields of the plant populations of 83,300,
166,600 and 249,900 plants/ha wcre 2387, 2754, and
2815 kg/ha respectively (Ishag 1970/71). These high plant
populations came from planting 1,2 and 3 seeds per hole
respectively, at plant spacing of 20 x 60 cm. Heipko
(1963/63) found no significant difference in yields of
two varietics grown on 60 cm ridges at spacings between
holes of 15, 25 and 35 cm.

Recently, the response of faba bean varicty H.72
to three seed rates was studied with other faclors in a
factorial experiement under Hudeiba conditions. The
results presented in Table 1. showed that increasing the
seed rate from 59.5 kg/ha to 119 kg/ha gave a slight but

Table 1. Effect of different sced rates of [aba bean on
grain yield and yield components.

sced rate grain  plant 1000 No.of No.of
(kg/ha) vield  population grain  pods/ seeds/
(kg/ha) (100 plant/ weight plant  pod
ha) (@

59.5 764 76.5 534 19.0 2.50
119.0 850 82,3 350  16.4 2.38
178.5 1028 98.6 337  13.6 2.54

SIE +59 14,67 +5.89 £0.88 =0.06

N.B. The sceds were sown by hand sowing on ridges 60
cm apart.



non-significant increase in yield. However, a significant-
ly better yield was obtained with the highest seed rate
of 178.5 kg/ha compared with the lowest ( Salih, 1979/
80). The grain yield obtained from the seed rate of 178.5
kg/ha surpasses the yields of the seed rates of 59.5 and 119
kg/ha. by 11 per cent and 34 per cent respectively. Also,
the seed rate of 119 kg/ha gave less grain yield of 21 per
cent to that obtained from 178.5 kg/ha. This finding was
in line with earlier work by Last and Nour (1961) and El
Saeed (1968). Increasing the seed rate significantly re-
duced the number of pods per plant. Seed rate had no
effect on 1000-seed weight and number of seeds per pod.

Salih studied the effect of four plant populations of
83,300 (Py), 166,600 (Py), 249,900 (Pg) and 253,200
(P4) plant/ha on the grain yield of faba bean cultivar
H.72 in two separate experiments, at Hudeiba Research
Station and at the Zeidab scheme in the 1979/80 season.
The above plant populations came from planting 1, 2, 3
and 4 seeds/hole respectively at a hole spacing of 20 x 60
cm. The results from Hudeiba in Table 2.A show that the
seed yields of Py, Pg and P, significantly out-yielded Py
by 41.7 per cent, 46.7 per cent and 66.7 per cent respec-
tively. Similar results were obtained from Zeidab site,
where the grain yields of Po, Pg and P4 surpassed (but not
significantly) that of P; by 25.2 per cent, 34.2 per cent
and 39.4 per cent respectively (Table 2.B). The number of
pods per plant and percentage plant stand decreased
progressively and significantly from P; to P, (Salih,
1979/80).

Table 2. Effect of four different plant populations on the
grain yield and the components of the variety

H.72.
plant grain plant 1000 No. of No. of
population yield stand grain pods/  seeds/
(plants/ha) (kg/ha) ( %) weight plant pod
()
------------------------------- A -:. 'I-{-udeiba site
83,300 (Pl) 1058 46.1 362 36.0 2.39
166,600 (P2) 1500 38.7 389 28.6 2.17
249,900 (P3) 1552 33,0 375 22,9 2.42
253,200 (P4)' 1764 29.1 331 18.7 2.42
SE +116 +3.09 +18.3 +2.67 +0.13
B — Zeidab site
83,300 (Pl) 1868 45.3 369 49.1 2.85
166,600 (P2) 2338 35.3 390 33.8 2.77
249,900 (Pg) 2507 30.0 404 25.4  2.51
253,200 (P4) 2605 26.4 382 19.8 2.67
+3.77 +10.8 +3.48 +0.13

SE +226

For two consecutive seasons (1978/79, 1979/80) an
experiment was conducted to study the “plasticity’ or
the grain yield response of four different varieties of faba
bean at two different plant populations (166,600, and
333,200 plants/ha) under Hudeiba conditions. These two
plant populations were established by planting on the
centre of the ridge (M) and planting on both sides of the
ridge (M), at hole spacing of 20 x 60 cm, with two seeds/
hole. The results showed that doubling the plant popula-
tion (333,200 plants/ha) gave increases in grain yield of
4 per cent and 19 per cent over that of the plant popula-
tion of 166,600 plant/ha, in 1978/79 and 1979/80 seasons
respectively (Salih, 1978/79, 1979/80). The loss in the es-
tablished plant stand was greater in the double plant pop-
ulation than in the normal population in both seasons.
Also, the plant population of 333,200 plants/ha reduced
the number of pods per plant, and as a result the 1000-
grain weights were increased compared to the weights of
the normal population.

The interaction of variety x population, for any char-
acter studied, was not significant. But it was observed that
both varieties NEB152.S and NEB153 performed better
in yield under the plant population of 333,200 plant/ha
(Salih- 1978/79, 1979/80).

It appears therefore, that the response of this crop
to variations in seed rate of plant population is character-
ised by some “plasticity” i.e. when fewer plants per unit
area of land are grown, yield per plant increases (mainly
through a higher number of .pods) in such a way that the
expected loss in yield per unit area of land is more or less
compensated for, and vice versa.

Finally, it is recommended that the optimum plant
population of those studied for faba beans is 333,200
plant/ha (equivalent to a seed rate of 119 kg/ha) following
planting at a hole spacing of 20 x 60 cm with two seeds/
hole.

Vicia faba
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Pests and Diseases

Effect of fungicides on rust reaction of faba beans.

Hosni A. Mohamed, Shaaban A. Khalil, Nagi Abou Zewd,
Mohamed El Sherbeeny, Ismail A. Ismail

Plant Pathology Institute and Field Crops Institute, Agric.
Research Center, Giza, EGYPT

Rust caused by Uromyces fabae (Pers) de Bary is one
of the most destructive diseases attacking faba beans, es-
pecially in the northern parts of Egypt. Percentages of in-
fection ranged up to 100 per cent during the 1979/80
growing season (Mohamed et al, 1980).

Several fungicides have been used to minimise losses
caused by rust (Bekheit 1950, Bekheit et al 1951, El Hel-
aly 1939a; 1939b; 1950; Mansour et al, 1975), but the
disease still remains a problem in faba bean production.

The studies reported here were designed to test the
efficiency of some fungicides on the control of rust under
both greenhouse and field conditions.

Materials and Methods
Five fungicides” were tested for their effectiveness

against rust in faba beans. These were Plantvax 20, KW G
0599, Sicarol, Roval and Dithane M 45.

In the greenhouse test, 38 day old seedlings were
sprayed with the fungicides either before or after rust in-
oculation. Fungicides were used at 0.5x%, Ix and 2x the
recommended dose. Notes were recorded 15 days after
rust inoculation, by counting the number of pustules and
calculating the average number per leaflet.

In the field test, two experiments were planted, one
at Sakha (Kafr El Sheikh governorate) on November 15th,
and the other at Nubaria (Beheira Governorate) on Oct-
ober 22nd, 1979. Each plot was 4.8 x 3.5 m in size and
each treatment was replicated four times. Fungicides were
spray applied four times at two week intervals.

Notes were recorded on disease incidence every two
weeks until the end of the experiment. Plants were har-
vested and threshed, and sceds were weighed for each plot.
Data were statistically analysed for percentages of infec-
tion and yield.

Results and Discussion
Greenhouse test :

Data in Table 1 show that spraying Dithane M 45,
K W G 0599, or Plantvax 20 at any of the doses, one day
before rust inoculation, did not permit rust to develop.
Rovral application resulted in lower infection than in the
unsprayed plots.

Table 1. Average number of pustules per leaflet of faba
bean seedlings inoculated with isolate 1 of Ur-
omyces fabae

Average No. pustules/leaflet sprayed with

concentrations
Fungicide no spray  hxr.d I xrd 2xr.d.
sprayed before inoculation
Dithane M 45  80.1 0 0 0
Rovral 80.1 1.62 0.96 0.12
Sicarol 80.1 0 0 0
K.W.G. 0599 80.1 0 0 0
Plantvax 80.1 0 0 0
sprayed after inoculation :
Dithane M 45  80.1 28.82 1341 6.37
Rovral’ 80.1 63.73 17.50 3.29
Sicarol 80.1 4.94 388 0
K.W.G. 0599 80.1 0.25 0.59 0.57
Plantvax 80.1 3.01 1.23 0.49

Ld. equals recommended dose.



When fungicides were sprayed one day after rust in-
oculation, the number of pustules varied with fungicide.
Numbers were the highest when Rovral was sprayed, and
next highest with Dithane M 45. Lower numbers of infec-
tion centers were noted when K W G 0599 was sprayed at
any dose before rust inoculation, and with Sicarol at the
highest dose. The number of infection centers in general
decreased with increasing dose of fungicide.

Field test :

Results in Tables 2 and 3 indicate that percentages of
infection for all treatments increased as the season progres-
sed. This increase in percentage of infection differed accor-
ding to the treatment. Traces of infection were observed in
certain treatments at Sakha on I'ebruary 14th when notes
were recorded 15 days after the {irst spray of the fungi-
cides. On March 3rd, about two weeks after the second
spray, treatments differed significantly with respect to
the percentage of rust infection. Percentages of rust in-
creased but this increase differed according to the treat-
ment. This indicates that fungicides differed with respect
to their effectiveness in controlling rust. Also, results in-
dicated that rust infected the plants in the second part
of February when environmental conditions were favour-
able and the host was susceptible. Percentage infection
increased again until the end of the season, but this in-
crease differed for these treatments. It was mostly slight
for Plantvax 20, K W G 0599, Dithane M 45 and Sicarol.
On the other hand, it was high for Rovral and the non-
sprayed plots.

At Nubaria, percentages of infection, 15 days after
the first spray, were higher than those at Sakha, and rang-
ed from 13.75 per cent to 27.50 per cent. This may be due
to earlier planting beside differences in environmental con-
ditions.

Results summarised here indicate that Dithane M 45,
K W G 0599, and Plantvax 20 were the best fungicides
tested, with respect to their efficiency in controlling rust
at both stations. This is in agreement with results obtained
from greenhouse tests.

It is suggested that Dithane M 45, which is recom-
mended for rust and leaf spot control, could be further
used for the control of faba bean rust until another fungi-
cide proves more effective in decreasing the amount of in-
fection and increasing seed yield.
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Treatment —  comcmmmsmmrm e s s s e

Jan. 28 Feb. 26 March9 March 29
Plantvax 20 13.75 24.75 13.75 44.00
K.W.G. 0599 19.75 27.50 46.75 55.00
Dithane M 45 13.75 30.25 33.00 68.75
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Faba bean diseases in southern Albert&a1978=79.

S.P. Sumar, R.]. Howard and M. Mohy uddin
Alberta Horiticultural Research Cen
TOJ] OJO, CANADA

The increased production of faba beans in Alberta in
recent years has necessitated a thorough ide ntification of
prevalent and potentially serious diseases. During 1978 and
comprehensive  disease surveys

faba bean fields of

1979 cropping seasons,
were conducted in the commercial
southern Alberta.

Twenty-one and 15 fields were s‘(—’lecr(-*('l for discase
surveys during 1978 and 1979 respectively. These included
the main cultivars and were representative oi the geograph-
ical areas of production. Fields were traversed in a large
semi-circle, and at 10 randomly selected sites 10 plants
(in 1978) or all plants within three meters of row length
(in 1979) were examined. Disease incidence was recorded
as the percentage of diseased plants among the total plants
examined. In most cases, fields were visited at least twice
and often three times over the growing season. The surveys
were essentially qualitative and no attempt was made to
rate disease severity. Field diagnoses were confirmed by
laboratory isolation and identification of the pathogens.

Foliar diseases were the most prevalent problems dur-
ing both years (Table 1.). Of these, Alternaria leaf spot was
encountered in all late season field visits. Alternaria alter-
nata (Fr.) Keissler was isolated from the leal lesions, but
subsequent re-infection of faba bean seedlings in the green-
house using various isolates failed to reproduce the discase.
This suggests that 4. alternata is probably a weak pathogen

only developing infections in late season on older senescing

tissue.

Ascochyta blight, caused by Ascochyta fabae Speg., 1s
the most destructive faba bean discase in Manitoba and is
a potentially serious disease in Western Canada as a whole
(Bernier, 1975). However, it was recorded in only a few
fields in 1978, and was not found in 1979. Faba bean
seed tests at Brooks (unpublished results) have revealed
that all Alberta-grown sced stocks were free of infection
by A. fabae and, at the present time, Ascochyta blight is
not thought to be established in Alberta.

Chocolate leaf spot was the most prevalent disease
in 1979. Isolations of discased leaves yielded only Botry-
tis cinerea Pers., which, like A. alternata, was non-aggres-
sive and unable to re-infect young, healthy faba bean
plants. Powdery mildew, occurring each year, was common
towards the later part of the season. The causal fungus was
found to be Microsphaera penicillata (Wallr. ex. I'r.} Lev.
var. ludens (Salmon) Cooke, as has been reported previous-
ly (Kharbanda and Bernier, 1977). Root rot (Fusarium spp.
and Rhizoctonia solani Kuhn) incidence was higher in
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Table 1. Faba bean diseases prevalent in southern Alberta
during 1978 and 1979
1978 1979
Disease No. of fields Incid.!  No. of fields Incid.*
with disease (%) with disease (%)
(%) (%)
—_ — 100.0 17.8
100.0 16.0 100.0 6.9
Powdery
18 W 573 10.0 88.9 17.5
Ascoch yia
I )]lnﬂl 3.4’ — —
Root rot 2.3 40.0 0.7
dema
(on pods) 47.6 2.3 77.8 2.1

based on total plants examined

1978.

warts,

cical edema on pods, seen as small black

were ()usa.i\»'c(.i. each vear in a number of fields. A
few instances of herbicide damage, cither from aerial drift
soil borne residues of other herbicides (see Fig.
hserved during both surveys. In 1979, trace
cent incidence} of Sclerotinia stem rot and

/

(.‘Y ] I"JC,

yeilow mosalc were recorded.

ba bean plant due to soil applica-
bicide Pichloram

Iig. 1 Dam

tion of the her

In the absence in Alberta ol foliar pathogens such as

A. fabae and Botrytes fabae Sard., which can be very des-

tructive under favourable conditions (Bernier, 1973), faba
continue to be an atiractive alternative to

] y
bheans SNoWC

some of the mere established field crops in Alberta. The

at the present time

main  diseases prevalent in Alberta




appear to be causing only minor economic losses to grow-
ers. However, this situation could change as production of
this crop becomes more intensive and widespread.
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Variation within the fungus ‘Botrytis fabae Sard.

Hosni A. Mohamed, Nagi Abou Zeid, Wadaia F. Habib
Plant Pathology Institute, Agric. Res. Center,
EGYPT

Giza,

Leaf spots are the limiting factor of faba bean pro-
duction in the northern parts of Egypt. They are caused by
several pathogens. The most important, destructive and
widespread is Botrytis fabae Sard. which causes chocolate
spot in faba beans, and which was first reported by El
Helaly (1936; 1938). Studies on this fungus has been con-
fined to laboratory experiments (Hegazy 1964; 1968).

It was desired to study the range of variation within
the fungus Botrytis fabae in order to help in detecting
the pathogenic capabilities within the fungus. This in-
volved testing lines for their reaction to the disease and
elucidating the reason for the differences between reaction
in the same entries when planted at different locations.

Materials and Methods

Samples were collected from different locations in
the northern parts of Egypt. Isolations were made by cut-
ting the diseased parts of the plant into small pieces which
were surface disinfected using 0.1 per cent mercuric chlor-
ide, rinsed in sterilized distilled water, then dried between
filter paper before plating on potato-dextrose-agar me-
dium. Isolates were purified then identified, and patho-
genicity tests were carried out.

Pure isolates were propagated on bean leaf extract-
dextrose-agar medium which encourage spore production.
Bottles were incubated for 21 days at 18-20°C. Spore sus-
pension was prepared by adding sterilized distilled water to
the culture. The bottles were shaken gently to separate the
spores, then the spore suspension was thoroughly mixed,
using a blender, for 5 minutes, to homogenize the spores.
The mixture was filtered through a sterilized cheese-cloth.
Spores were counted using a hacmocytometer then diluted
to 12.5 x 10% spores/ml and used immediately.

Leaflets were obtained from plants of the different
entries grown in pots in the greenhouse. Detached leaflets

were washed with sterilized distilled water then placed on
the lower surface on a filter paper in plastic tray. Distilled
water was added to maintain adequate moisture. Inocula-
tion was done by placing two drops of the spore suspen-
sion on each half of the leaflet. Notes were recorded after
24 and 48 hours.

Results and Discussion )

Results summarised in Tables 1 and 2 show that iso-
lates differed in their virulence on the tested faba bean en-
tries. The most virulent was the Nubaria isolate followed
by the Alexandria isolate. The least virulent was the Sakha
isolate. This may be due to the fact that the Sakha isolate
was maintained for a period on artificial media. Re-isola-
tion from infected material has to be done periodically
to assure that the isolate retains its pathogenic capabili-
ties, and that it does not lose this through culturing for
many generations on artificial media.

Average percentage of infection increased through
prolonging the period from 24 to 48 hours. However,
24 hours were sufficient to detect reaction to the fungus
(Tables 1, 2).

It may be concluded that B. fabae isolates differed in
their virulence on faba bean entries. Also, the detached
leaf technique proved to be an efficient method for testing
virulence of isolates of the fungus, as well as the reaction
of bean entries to the disease.

N.B. The work described here was partially supported by
the ICARDA/IFAD Nile Valley project on faba beans.

Table 1. Average percentage of infection of detached
leaflets of faba bean entries by 5 isolates of Bot-
rytis fabae , after 24 hours.

Average per cent of infection by isolate

entry Sakha Nubaria Ismailia Gemeiza Alexandria
Gizal 8.8 24.2 2.2 15.4 11.0
Giza2 11.0 41.8 6.6 11.0 30.8
Giza 3 6.6 50.6 13.2 15.4 33.0
Giza 4 44 38.6 6.6 19.8 15.4
Rebaya
40 13.2 57.2 26.4 28.6 44.0
F. 402 8.8 24.2 15.4 24.2 15.4
Aquadulce 8.8 52.8 11.0 24.2 19.8
Intr. 289 8.8 35.2 2.2 19.8 22.0
300 2.2 44.0 11.0 8.8 26.4
301 6.6 33.0 0 22.0 28.6
302 2.2 13.2 4.4 8.8 22.0
295 6.6 33.0 4.4 22.0 41.8
NEB 938 O 33.0 15.4

35.2 2.2
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Table 2.

1cs by & isolates ol

Average per cent of infection by isolate

entry Sakha Nubarta Ismailia  Gemeiz Alexandria
Giza 1 (1.0 52.8 4.4 28.6 15.4
Giza 2 0.6 55.0 11.0 26.4 33.0
Giza 3 11.0 57.2 19.8 26.4 37.4
Giza 4 6.6 55.0 8.8 37.4 19.8
Rebava
40 17.6 26.4 48.4
F. 402 [1.G 15.4 17.6
Aquadulee 11.0 11,0 24,2
Intr. 289  11.0 11.0 35.0 20.4
500 13.2 17.6 30.8 26.4
501 11.0 11.0 25.6 37.4
309 3.8 26.4 28.6 22.0
295 13.2 406.2 28.6 46.2
NEB 839 2.0 6.6 37.4 15.4
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influence of ‘Ronilan on the severity of chocolate spot
o yield i faba bean.

Saline Hancunihk
Consultant to fCARDA, Tobacco Research Institute, P.O.
Box 307, Lattagieh, SYRIA.

A il was conducted to study the intluence of dif-
ferent rates of ‘Rontlan’ (a 30 per cent WP, formulation of
vinclozolin) on the severity of chocolate spot and vield of
- Seeds of a Botrvtis fabae-suscep-
tible local faba bean landrace were planted in 4m x 6m

faba beans (Vicie faba)

plots, in rows 63em apart with a plant to plant distance
of 20em. Chemical treatments employing ‘Ronilan’ at rates
of 0,0.75, 1.0 and 2 ¢/
alter planting,

ol water, were begun cight weeks
at brweekly intervals until six applications
were completed. A randomised block design consisting of
four replications was used. The trial was artificially inocu-
Fated with B, fubae {twice). The first moculation was made
when the plants were 10 wecks-old and the second two

wecks Jater,

An isolate of B. fabae was obtained from a naturally
mtected faba bean leat, propagated on Jaba bean-dextro-
scagar (I'DA), and used at a concentration of 800,000
spores per ml of water. This suspension was sprayed on
plots at a rate of about 25 cc per plant. After inoculation,
the plants were covered with portable 4m x 6m x 0.65m
polvethylene moist -chambers for 48 hours. These cham-
Levs were designed especially for the mamtenance ol high
d plants in the field.
Belative humidity and temperature at the time of inocu-

humadity in the vienity of noculate

. : - : ¢
lation canged hetween 9496 per cent and J4O.169, respec-
tively., Afrer three weeks, disease readings were recorded

-,1|(‘.

ermptovinge the [oliowing 1-9 rating s¢
g y, o o d



rating reaction

1 no disease symptoms

3 few small discrete lesions

5 lesions common, some coalesced
lesions

7 large coalesced lesions with some de-
foliation

9 extensive lesions with severe defoli-
ation

The yield of green seeds was recorded, and expressed on a
per plant basis.

The results (Table 1) indicated that as the rate of
‘Ronilan’ was increased from 0 to 2 g per liter of water,
the severity of chocolate spot decreased from a rating of
8.5 to 3.0, and faba bean yields increased from 11.62 to
32.35 g of green seeds per plant.

Table 1. Influence of ‘Ronilan’ treatments on severity of
chocolate spot and yield in faba bean under field
conditions.

Treatment!
Ronilan Botrytis disease  green yield decrease
50 WP2 fabae severity of seeds in yield
(g/M (spores/ml) (g/plant)  below
control { %)
0.0 800,000 8.5 11.62 67.49
0.75 800,000 6.5 15.87 55,60
1.00 800,000 5.0 27.87 22.04
2.00 800,000 3.0 32.35 9.50

Untreated

control

(water only) — 1.5 35.75 0.00

2 Ronilan 50WP is a BASF product released in 1977 in
Europe, primarily for Botrytis control in grapes and
strawberries. In the UK Ronilan is now cleared for use
on dwarf green beans, strawberries and tomatoes.

In untreated plots, however, where neither chemical
treatments nor artificial inoculations were made, faba bean
yields averaged 37.75 g of green seed per plant. These plots
had an average disease rating of only 1.5. Thus chocolate
spot, in the absence of a ‘Ronilan’ treatment, caused 67.49
per cent loss in faba bean yields under the conditions of
this test. When artificially inoculated plots were treated
with 0.75, 1.0 or 2.0 g of ‘Ronilan’ per liter of water, los-
ses due to chocolate spot were reduced to 55.60 per cent,
22.04 per cent and 9.5 per cent respectively. The appli-
cation of ‘Ronilan’ therefore could prove useful in the
control of chocolate spot in faba beans under field con-
ditions.

Methods of evaluating faba bean materials for chocolate
spot.

Shaaban Ali Khalil’ and J.G. Harrison®

Il.t.-_gmm’ Research Section, Agricultural Research Centre,
Giza EGYPT

2Mycology Section, Scottish Horticultural Research Insti-
tute, Dundee, SCOTLAND, UK.

Introduction

Chocolate spot caused by Botrytis fabae sard is the
most serious disease of faba beans (Vicia faba L.) in north-
ern Egypt, and sometimes causes a total crop failure in
heavily infected fields. Breeding programs concentrate
on securing varieties adapted to the different local condi-
tions. Such efforts have resulted in the release of the new
standard variety Giza 3, adapted to the Northern Delta
region. The investigations described here were mainly de-
signed to evaluate the breeding material by growing lines
under field conditions using the detached leaves technique,
and by comparing them with their growth under control-
led conditions in the greenhouse using attached successive
leaves.

These studies were conducted at the Scottish Horti-
cultural Research Institute (SHRI), Dundee, Scotland,
U.K., during the 1979 growing season.

Field experiment

Six varieties of faba bean (Vicia faba L.) were grown
under field conditions in a European Community (EEC)
experiment. The varieties were :

‘Dacre’

‘Maris Bead’

‘Blaze’

‘Kristall’

‘Russian’

‘Minica’
A randomised complete block design with three replicates
was used. Each plot was 7.0 x 1.93 m in size. Spacing be-
tween and within rows was 15 cm (40 plants/mz) with sin-
gle seeded hills. The varietal reactions to chocolate spot
(B. fabae) were recorded at three stages of plant growth :
after 100, 120 and 140 days from sowing. This was done
by detaching leaves from different node positions along
the main stem. The first test covered the nodes 5 and 6,
the second covered nodes 9 and 10, and the third the
nodes 13 and 14. Detached leaves from five plants (taken
at random from each plot) were used for each test. Cut
leaves were immediately placed on moist tissue paper in
plastic trays 20 x 30 x 10 c¢m, and then inoculated on the
upper surface with droplets of spore suspension (5 x 105/
ml) of B. fabae using a micrometer syringe, one droplet
(0.05 ml) per leaflet. Each tray was sealed in a polythene
bag to conserve moisture, and kept at room temperature.
The mean dimensions of the inoculation sites (lesions)
were recorded 6 times, at 24 hour intervals.
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Table 1. Mean value of lesion dimensions (mm) on detached leaves, 6 days after inoculation (field experiment),

lesion dimensions (mm)

100 days 120 days 140 days
LT 4 1 S e Bt e R e Mean
node 5 node 6 mean nede 9 node 10 mean node 13 node 14 mean

Dacre 8.7 5.3 7.0 1.9 2.2 2.0 5.4 4.3 4.88 4.63
M. Bead 7.6 5.6 6.6 1.7 2.4 2.0 5.4 4.2 4.80 4.48
Blaze 7.9 6.6 7.2 1.6 0.7 1.1 1.8 P 2.25 3.55
Kristall 9.1 4.8 6.9 2.4 3.2 2.8 5.7 5.b 5.60 5.12
Russian 17.2 14.3 15,7 18.7 18.7 18.7 defoliation 17.23
Minicia 5.6 2.6 3.1 3.1 1.7 2.4 3.1 3.0 3.05 2.85
mean 9.02 6.53 7.75 4.9 4.82 4.83 4.28 3.94 4,12 6.31
LSD.1% 9.86 4.21 2.419

5% 7.23 3.09 1.757

Glasshouse experimcats

Four varieties were used (‘M. Bead’, ‘Russian’, ‘Kris-
tall’ and ‘Minica') in a randomised complete block design
with three replicates. The plants were grown in 150 mm
diameter plastic pots containing a peatfsand compost,
watered daily and kept at 15°C, Each pot contained four
plants (one cultivar), The attached leaves, covering the five
nodes 5, 6, 7, 8 and 9 along the main stem of each plant,
were inoculated 35 days from sowing date. The mean di-
mensions of lesions were recorded four times, at 24 hour
intervals.
Results and Discussion

The final measurements of lesion dimensions from
the field and glasshouse cxperiments were statistically anal-
ysed.

The results presented in Table 1, reveal significant dif-
ferences between leaves [rom two successive nodes (nodes
5 and 6). The lower node leaves were more sensitive than
the upper ones when leaves were inoculated 100 days from
sowing date. However no significant differences were ob-
served either between leaves from nodes 9 and 10 or from
nodes 13 and 14 when inoculation was done 120 and 140
days from sowing date respectively.

On the other hand, differences between cultivars were
highly significant over the three tests, indicating that the
‘Russian’ variety was more sensitive than the others and
had been severely affected (completely defoliated) in the
field before the third test was made (140 days from sow-
ing). However, ‘Minica’ and ‘Blaze’ were markedly resis-
tant. It is of interest to notice that all the tested materials
were more sensitive during the early stage than at the
flowering and fruiting stages. These results are in agree-
ment with Last and Hamley (1956).

Results presented in Table 2 show that in the green-
house experiment there were significant differences be-
tween successive leaves, The lower leaves seemed to be
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more tolerant to chocolate spot than the upper leaves.
This indicates that the rate of lesion spread was most
rapid in the youngest leaves, as has been reported by Mans-
field and Deverall (1974) and Griffiths and Amin (1978).
Differences between cultivars were highly significant.

Table 2. Mean values of lesion dimensions (inm) on the
five attached leaves (nodes 5 to 9) four days

alter inoculation (greenhouse experiment).

node number

variety e LSD5 %
5 6 7 8 9  Mean

M. Bead 3.53 5.17 3.13 4.40 293 3.38

Russian  5.20 4.90 9.67 9.63 10.03 7.89

Kristall 0.67 2.07 3.60 4.13 6.87 3.47

Minica  0.90 1.17 1.57 1.30 2.07 1.40

mean 2,57 3.32 4.49 487 5.47 4.15 1.90

LSD 1 % 813

5 % 2.32
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Effect of fungicides on leaf spots and yield of faba
beans in Egypt.

Nagi Abou Zeid, Hosni A. Mohamed, Mohamed H. El Sher-
beeny, Shaaban A. Khalil

Plant Pathology Institute and Freld Crops Institute, Agric.
Res. Center, Giza, EGYPT

Leaf spots are a limiting factor in faba bean produc-
tion in the northern part of Egypt. Percentage of infection
amounted to 100 per cent under natural infection during
the growing season 1979/80 (Mohamed et al, 1980). Los-
ses due to foliage diseases (leaf spots, rust and downy mil-
dew) were estimated as 55.70 per cent of the seed yield
when fungicide-sprayed and unsprayed plots were compar-
ed (Mohamed et al, 1980).

Several fungicides have been tested for their efficien-
cy in controlling these diseases (Bekheit, 1950; Bekheit et
al, 1951; El Helaly, 1939; 1950; Mansour and Kamel,
1975).

Several newly imported fungicides have been tested
during the growing season 1979/80 in an attempt to a find
a fungicide that will control this group of diseases effectiv-

ely.

Materials and Methods

Fifteen fungicides, including Dithane M 45, were
tested for their effect on leaf spots under field conditions.
Plants were left for natural infection, at both Sakha and
Nubaria Agric. Exp. Stations. This was severe during this
growing season. Planting was done on November 15th at
Sakha and on October 22nd, 1979 at Nubaria. Each plot
was 4.8 x 3.5 m in size and each treatment was replicated
four times. Fungicides were sprayed four times at two
week intervals.

Notes were recorded on disease incidence every two
weeks until the end of the experiment. At the end of the
season, plants were harvested, threshed and seeds were
weighed for each plot. Data were statistically analysed for
percentage infection and yield.

Results and Discussion

To determine the effect of fungicides on percentage
of leaf spots during the growing season, notes were recor-
ded periodically, at two week intervals, prior to fungicide
spray. It is clear from the data in Table 1 that percentage
infection of the different treatments at Sakha differed
slightly when notes were recorded 15 days after the first
spray of the fungicides. When notes were recorded for the
second time, i.e. prior to the application of the third spray,
percentage infection did not differ except for Macroprax
which increased from 11 to 16.5 per cent. Notes record-
ded on March 22nd, indicated that environmental con-
ditions were favourable for infection during the first part

of March, as percentages of infection increased significant-
ly for all treatments, indicating differences in the efficien-
cy of these fungicides in decreasing amounts of infection
compared with the unsprayed plots. Increase in amounts
of infection during late March and early April was either
slight or not even evident, except for a few cases such as
Cuprozan for which percentage infection increased from
68.75 to 85.75 per cent.

Table 1 Average percentages of leaf spot infection at dif-
ferent periods when Giza 3 plants were sprayed
with fifteen fungicides (Sakha 1979/80).

Average per cent leaf spots

fungicide Feb.13 Feb.28  March 22 April 7
Ronilan 11 11 74.25  77.25
Rovral 13.75 11 77 82.75
Cuprozan 13.75 11 68 85.75
Sicarol 11 13.75 66 77.00
Dithane M 45 11 11 41.25 41.25
Cuprony!l 11 11 71.50  80.00
Macroprax 11 16.50 52.25  52.25
Agrimycin 11 13.75 33 33
Miltox 11 11 88 88.25
Remidin 11 11 60.50 55
White Zineb 11 11 46.75 33
Manesan 80 11 11 82.50 66
Calxin M 13.75 11 77 82.50
Bavistan 11 11 68.75 77
Mancozan 11 13.75 82.50 71
not sprayed 19.25 19.25 97 94

At Nubaria, average percentages of infection at the
start of the experiment were higher than those at Sakha
(Tables 1,2), indicating that environmental conditions
were favourable for infection. This was beside the pre-
sence of spores of the causal pathogens during this early
period, and host susceptibility. Percentage infection
increased gradually throughout the period, with the excep-
tion of the latest period during March. A sharp increase in
percentage infection was noted in certain treatments such
as Rovral, Cuprozan super D, Agrimycin, Bavistin and
Remidin (Table 2).

The fifteen fungicides varied in their effectiveness in
leaf spot control. Differences between most of these fun-
gicides and the unsprayed plots were significant with res-
pect to percentages of leaf spots. They can be grouped ac-
cording to their effectiveness in controlling leaf spots, as
they did not behave similarly in the two stations. Some
fungicides were effective in decreasing percentages of in-
fection at both stations, such as Dithane M45; others were
effective at only one station, such as Macroprax, Miltox,
Remidin, White Zineb and Agrimycin. The rest of the fun-
gicides were ineffective at both stations.
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Table 2  Average percentage ol leaf spot infection at dif-
ferent periods when Giza 3 plants were sprayed
with different fungicides (Nubaria 1979/80).
Average per cent leaf spots
treatment Jan. 28 Feb. 26  March 7 March 26
Ronilan 27.50 57.75 77 100
Rovral 27.50 33 49.50 82.50
Cuprozan 27.50 49.50 60.50 88.25
Bayleton 24.75 41.25 55 71.50
Dithane M 45 30.25 35.75 35.75 41.25
Cupronyl 27.50 41.25 h2.25 85.50
Machrprax 27.50 35.75 60.5 86.00
Agrimycin 27.50 49.50 52.25 97.00
Miltox 24.75 41.25 49.25 52.25
Remidin 30.25 46.75 52.25 88.25
White Zineb 30.25 46.75 66 88.00
Manesan 80 27.50 41.25 52.25 68.75
Calxin M 24.75 33 63.25 68.25
Bavistin 27.50 46.75 57.75 88.50
Maneozan 24.75 38.50 60.50 71.50
not sprayed 41.25 66 85.25 100

Many of the fungicides significantly atfected yield.
The fungicides producing the highest yield were Dithane M
45 followed by Calxin M, Manesan 80, White Zineb and
Mancozan.

The increase in yield over the unsprayed plots when
Dithane M45 was sprayed was 36 per cent at Sakha and
50.8 per cent at Nubaria. This suggests a high return due tc
the use of this fungicide in controlling leaf spots of fabz
beans.

It may be concluded that Dithane M45, at the rate of
250 g/100 1 water can be sprayed four times at two week
intervals to decrease percentage of infection and obtain
high yields of the crop. This fungicide is already recom-
mended to the farmers for the control of leaf spots and
rust of faba beans.

N.B. The work described here was partially supported
by the ICARDA/IFAD Nile Valley Project on faba
beans.
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Further approach towards the adoption of chemical
control of Orobanche crenata in faba bean.
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Iweed Control Research Section, Plant Protection Re-
search Institute, Agricultural Research Centre, Giza,
EGYPT

2Food Legume Research Section, Field Crops Institute,
Agricultural Research Centre, Giza, EGYPT

Orobanche parasitism is considered as a serious men-
ance to the production of faba bean (Vicia faba L.) in
Egypt. The research approach to give control measures
for this parasite has great importance.

A series of field trials at different sites in seven dif-
ferent provinces during the 1980 season were undertaken
to further cvaluate effective herbicidal applications. The
herbicides used were lancer (glyphosate 360 g a.e./l) and
kerb (pronamide : propyzamide 50 per cent w.p.), two
chemicals which have already given appreciable efficacy
against Orobanche in faba beans (Schmitt and Weltzien,
1979; Zahran et al ., 1976 and 1980). Likewise, three dif-
ferent cultivars of faba bean, (Giza 2, Giza 4 and I 402)
were tested for tolerance to Orobanch crenata Forsk. with
and without herbicide applications. It has already been
noted that some faba bean cultivars show fair resistance
to Orobanche parasitism (Basler and Haddad, 1979; Nas-
sib et al., 1979 and ICARDA, 1980).



The results obtained in our study can be concisely
noted as follows : it was quite clear that all herbicidal
treatments had an appreciable effect on Orobanche.

The following treatments appeared to be the best of
those tested :—
a) Three sprays with lancer, each at 0.086 kg (a.e.)/
ha, at 3-week intervals starting at the beginning of flow-
ering.
b) The use of kerb as post-em. at the rate of 4.76 kg
(a.i.)/ha, 4 weeks after sowing (at 2500 I/ha volume spray).
Under the conditions of this work it is noticeable that the
use of kerb as PPI (with deep incorporation) at 4.76 kg/ha
had a considerable effect.

Noticeably, kerb as PPI at all the rates tested was res-
ponsible for a significant reduction in number of survivors
of crop plants, and a significant decrease of yield in con-
sequence. This might be due to the shallow incorporation
of the herbicide into the soil (about 5 cm) (Table 1).

Table 1. Effect of different treatments on Orobanche and
faba bean (Giza, 1980, field trial).
Orobanche  faba beans

herbicide application rate spikes wt. plantsseeds

kg/(a.i) [ha [/ha  vyield

x 103 kg/ha x 103 kg/ha
Lancer Post-em. 0.086x3 9.5 20.23 94 915
Kerb Post-em. 4.760 69.3 209.44 78 680
Kerb Post-em. 3.570 92.5 195.76 77 753
Kerb Post-em. 2975 87.8 199.92 79 681
Kerb PPI 4.760 43.7 119.90 27 278
Kerb PPI 3.570 57.1 233.24 36 304
Kerb PPI 2975 97.2 195.64 32 207
Check - — 289.2 696.15 79 408
LSD (5 o) 76.9 153.96 16 285

In demonstration fields (totalling 4.2 hectares) at
three different localities in Sohag province, kerb was ap-
plied post-em. as a foliar spray, 4 weeks from sowing at the
rate of 4.76 kg (a.i.)/ha with 2500 1/ha volume spray. The
effect of such an application was clear, since it gave
reduction of 81 per cent in No. of parasite spikes and 54
per cent in weight of spikes. Consequently, the faba bean
yield increased significantly by 60.9 per cent (Table 2).

The faba bean cultivar Family 402 appeared to have
some tolerance to Orobanche parasitism, compared to the
other two varieties (Giza 2 and Giza 4). The respective rate
of infestation for these three varieties could be expressed
as the following percentages : 23, 44 and 100 (respective-

ly).
The productive capacity of Family 402, Giza 2 and
Giza 4 can be estimated by the relative values of 100, 92.3

and 81.9 (respectively) for seeds, and 100, 94.5 and 92.6
(respectively) for straw.

In respect of tolerance, it has already been noted that
some faba bean cultivars show fair resistance to Orobanche
(ICARDA, 1980; Basler and Haddad, 1980).
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Table 2. Effect of kerb as post-em. on Orobanche and faba bean in demonstrative fields (Sohag province, 1980).

Orobanche spikes faba bean seeds (t/ha)
Site No./ha x 103 yield (kg/ha)
treatment control treatment  control treatment control
Sacolta 4.1 21.4 75.4 184.5 3.76 2.18
Tima 4.0 20.1 70.0 142.5 4.25 3.00
Shandweel 5.3 29.7 73.8 152.5 3.48 1.95
mean 4.5 23.7 73.0 159.8 3.83 2.38
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Control of aphid-borne viruses in faba bean by mulching
with silver polyethylene film

Yasunobu Tachibana
Ehime Fruit Tree Experiment Station, 1618 Shimoidaicho,
Matsuyamashi, Ehime-ken, J[APAN

In 1969, Inouye identified seven distinct viruses in
faba bean plants in Japan (Inouye, 1969). Among these,
the bean yellow mosaic virus (BYMV) and the pea seed-
borne mosaic virus (PSbMV) are the prominent viruses
which are transmitted by aphids. They are widespread
throughout the faba bean growing areas in Osaka prefec-
ture (Tanaka et al, 1973). In Ehime prefecture, infection
periods of the aphid-borne viruses can be divided into two
seasons. The early infection occurs at an early stage of faba
bean growth from just after planting to mid-December,
and the later infection occurs from the flowering stage in
late February to the harvesting stage in mid-May.

When infected seedlings were planted in the field,
typical mosaic symptoms were soon observed, and subse-
quent transmissions by vector were prevalent. However, in
a field which did not have infected seedlings, the disease
symptoms were scldom observed and transmission was de-
layed.

Rate of the disease transmission by vector decreased
with increasing distance from the infected seedling. Sever-
ity of the disease outbreak correlated significantly with the
ratio of the number of infected seedlings to the healthy
ones in the field (Tachibana et al, 1979).

Infection with the viruses reduced considerably the
number of pods, resulting in a seed weight decrease. Thus,
small sized seeds increased markedly in the infected plants.
Infection during the plant growing stages affected the
yield. By delaying the infection, the yield reduction
was small (Tachibana, 1979).
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Tanaka et al (1973) noticed that repeated spraying of
msecticides against the vectors had no effect on the virus
discase incidence in faba beans. To prevent virus infection,
[ studied the effect of mulching on infection in 1977 and
1978. Silver polyethylene or vinyl plastic film was covered
on the surface of the rows planted with faba beans. The
films were left during the period from the transplanting
stage to harvesting. At the pod bearing stage, the per-
centage of discased plants was 20 per cent in the mul-
ched plot, compared with 98 per cent in the non-mulched
plot. At harvest, the weight of dry seeds per plant was 123
g in the check plot, while that of the mulched plot was
181 to 210 g (Table 1). Silver polyethylene film was more
effective in suppressing the virus transmission than any
other film,

Table 1. Effect of control of virus disease by mulching

with various films.

Weight of

Treatment January April of pods seeds
per plant  (g/plant)

silver polythylene

film mulching 2.0 12.2 62 210

vinyl plastic film

mulching 2.0 18.5 59 202

silver-stripe

polyethylene

film mulching 5.3 20.0 56 181

non-mulching 38.5 98.0 41 123

From the results obtained, it was concluded that
aphid flight to the plant and subsequent sucking was effec-
tively repelled by a mulching of silver polyethylene film,
resulting in marked suppression of the virus transmission.
Thus, the film covering on the row might increase the
number of pods and seed weight per plant. From the prac-
tical point of view, I suggest that this method is very use-
ful for seed production in faba bean growing.
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Screening of aphid resistance in faba bean lines.

Oreib Tahhanl and G. Hariri?

1Eo0d Legume Improvement Program, ICARDA, P.O. Box
5466, Aleppo, SYRIA

2 University of Aleppo, Aleppo, SYRIA

The faba bean (Vicia faba) plants in the Near East
and North Africa region are attacked during the spring by
three main aphid species. These are Aphis fabae Scop., 4.
craccivora Koch and Acyrthosiphon pisum (Harris).

Field tests for the blackbean aphid (4. fabae) resis-
tance in 552 BPL lines of faba beans were carried out at
Tel Hadya, near Aleppo. In late March 1979, heavily in-
fested faba bean plants were collected from Lattaquieh on
the Syrian coast, where aphid infestation starts earlier than
in the Aleppo area. Insects were distributed on each plant
of the BPL faba bean lines to ensure a successful artificial
infestation. Three and four weeks later, all stages and forms
of aphid from random samples of each line were. counted.
Numbers ranged from 4 to 8450 aphids/plant in the first
count and from 8 to 7339 aphids/plant in the second count.
The average numbers of aphids on BPL 1076 and BPL 678
were 9 and 6650 aphids/plant respectively in both counts.
Twenty BPL lines had less than 85 aphids/plant and 10
BPL lines had between 3270 to 6650 aphids/plant.

The number of nymphs, alatae and apterous adults on
eighty lines were studied. Each adult produced from 1 to
48 nymphs (average 6.6 nymphs) in the first count and
from 0 to 36 nymphs (average 5.4 nymphs) in the second
count. This reduction may be due to the rise in temperature
and to the age of the plants. The alatae adults numbered
from O to 278 aphids/plant (average 23.8 aphids) in the
second count.

In the 1980 season, 10 susceptible and 40 less suscep-
tible lines were tested in the field under natural conditions
of aphid infcstation. These lines were infested by A. cracci-
vora at much lower insect numbers than with 4. fabae and
A. pisum in the 1979 season. The 4. craccivora population
may have been limited by the abundance of the coccinellid
predator Coccinella septempunctata L. which was present
in greater numbers than in the 1979 season. Other coccinel-
lid predators with fewer numbers such as C. undecimpunc-
tata L. and Adonia variegata Goeze, chrysopids, Chrysopa
sp. and syrphid flies were also observed.

The occurrence of insect eggs in pistils of faba beans.

G.G. Rowlandl, M.L. Parker2 and D.A. Bond2

1Crop Development Centre, University of Saskatchewan,
Saskatoon S7TN OWO, CANADA.

2Plam‘ Breeding Institute, Maris Lane, Cambridge CB2

2LQ, ENGLAND.

During the course of a study to determine fertiliza-
tion percentages in faba beans at the Plant Breeding Insti-
tute, Cambridge, insect eggs were observed in the neck of
the pistil between the style and ovary. These pistils came
from flowers collected in 1980 from field plots of ‘Maris
Bead’, ‘Erfordia’, ‘74-RM-925’ (an experimental line from
the Crop Development Centre) and ‘TT’ (a terminal inflor-
escence line). Inflorescences were collected up to the sev-
enth flowering node after the uppermost flower in an in-
florescence had opened, so that presumably all flowers had
had an opportunity to be pollinated. Flowers were then fix-
ed in 70 per cent ethanol and stored until needed. They
were then hydrolysed in 1N KOH for one hour, the pistils
removed, stained with aniline blue (2 per cent w/v in 20 per
cent KgPOy) and examined by U.V. flourescence micro-
scopy.

Whilst examining the second flowering node, insect
eggs of about 0.35-0.4 mm long were found and since their
frequency was quite high, it was decided to keep an accur-
ate count of their appearance in the third flowering node.
Of the 441 pistils examined at the third flowering node,
290 (or 66 per cent) of them contained insect eggs. The fre-
quency of appearance did not diminish at subsequent nodes.
There were usually four or five eggs at the top of the ovary
and these lay in the path of the pollen tubes growing down
the style and attempting to reach the ovary. It could not be
determined whether these eggs had any effect on fertiliza-
tion, but their presence certainly could not have been ben-
eficial.

Further up the stem, larvae began to appear in a small
number of the flowers. The larvae had often apparently
eaten most of the pistil. They were certainly responsible for
some of the bud drop on the upper flowering nodes.

These larvae, along with slides of the eggs (see Fig. 1),
were sent to Dr. A.J. Cockbain of the Rothamsted Exper-
imental Station. He identified them as being Apion larvae
and most likely A. vorax. He was unable to unequivocally
identify the eggs as being those of A. vorax. However, adult
A. vorax which were particularly common in 1980, are
known to lay eggs of this size in flower buds.

Fig. 1  Three insect eggs in the neck of the pistil between

the style and ovary.
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Differential response of five promising faba bean
cultivars to major insect pests in the field.

Siddig Ahmed Siddig
Shambat Research Station, P.O. Box 50, Khartown North,
SUDAN

The susceptibility of five promising cultivars ol Taba
bean to the lesser army worm (Spodoptera exigua), thrips
(Caliothrips sudanensis) and aphid (Aphis craccivora) was
imvestigated.

Seeds were sown on 15th October in 14 x 3 m plots
in a randomised block design with five treatments and rep-
licates. Sowing was made at two plants per hole, with 20
cm between plant holes and on ridges 60 ¢ apart.

Damage by the lesser army worm was estimated 21
days from sowing by determining the percentage number
of damaged plants. Estimates of thrips damage were made
by finding the percentage number of damaged fruits.
Aphid damage was estimated by counting the number of
honey dew droplets per 10 leaves.

The results given in Table 1 clearly indicate that the
variety Giza was only lightly infested by the lesser army
worm, although the difference in infestation was not sig-
nificant. On the other hand, the variety BF 2/2 was sig-
nificantly less infested by thrips than the other vareties
studied. RB 29 also showed lighter infestation by aphid,
Sut the differences between cultivars were not significant.

Table 1. Differential response of five promising cultivars
of faba bean to attack by major pests.

Cultivar Damage by Thrips damage Honey dew droplets
Spodoptera (%) of aphid per 10

(%) leaves

Giza 25.8 a 62.6 b 90.0 a

RB 29 35.6 a 65.6 ab 41.0a

BF 2/2 42.0 a 23.0 ¢ 69.0 a

1W 5 39.7 a 74.0 a 82.0a

RB 40 49.1 a 70.4 a 80.0 a
SE 11.4 SIFLm38% SE 16.7

Figures followed by the same letter are not significantly
different at p < 0.05.

Infestation of faba bean seeds by Bruchus dentipes Baudi
(Coleoptera: Bruchidae).

Orieb Tahhan! and G. Hariri?

IFood Legume Improvement Program, ICARDA, P.O. Box
5466, Aleppo, SYRIA.

2Unz'versz'ty of Aleppo, Aleppo, SYRIA
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Faba bean (Vicia faba) sceds in the Near fast are sub-

ject to attack by three main Bruchus species. These are

Bruchus dentipes Bawdi, B pisorum i
Boh, (Hariri, 1980), A study during the scasons 1978/79
and 1979780 was conducted at JCARDA's Tel Hadya site

to investivate faba bean infestation by B. dentipes.

and B, rufimanus

It has been found that adule insects overwintering in
the faba bean seeds leave the sowed dry seeds alter their
hard coats are softencd by soil moisture {around December
to January). In spring, when the temperature rises above
15°€, the overwintered adults feed on pollen, then mate
and lay their eggs singly on solt faba bean pods, with max-
mum  activity dwring Aoril and early May. The hatching
larvace feed by boring into the soft sced, and complete their
development i hard harvested seced in the store.

Dissection of 50 infested seeds at weekly intervals
showed that cach sced was infested by 1 to 6 larvae, the
majority with one lava (37 to 80 per cent). Pupation took
place in September with a peak in the last week of the
month; adults appeared under ‘windows’ in the sced coat
during September to October as shown in Ig. L Adults
numbered 1 to 8 in cach sced and remained there until
sowing. [eeping the sceds in the store antil next late
April/ carly May ensured 100 per cent mortality ot adults
which were then unable to leave the hard seeds. The death
of the store population of larvae, pupae and adults due to
the attack by the itch mite, Pyemotes sp., was observed.
The mortality reached up to 29 per cent for larvae and

much less for the other stages.

100 n — Larva
Pupa
] mm Adult
80r
60}
B
.
40}
20t
30/8 7/ 14/9 21/9 28/9 5/10 1/10 26/10
Date
(day /month)
Iig. 1. Percentage larval, pupal and adult stages ol Bru-

12

chus dentipes Paudi.



According to the number of windows appearing in
the seed coat, the infestations were estimated for local cul-
tivars and pure lines from the germplasm, to range from
37.0 to 76.6 and 0.0 to 76.6 per cent respectively.

Larval infestations of harvested seeds from plots of
chemically treated local faba beans are shown in Table 1.

Table 1. Larval infestations of harvested seeds following
different plot treatments.

Treatment % larval
infestation

Carbofuran 1.5 kg a.i./ha 65.1
Dimethoate 0.3 kg a.i./ha 68.4
Methidathion 0.5 kg a.i./ha 58.8
Methomyl 1 kg a.i./ha 58.6
Fenitrothion 0.5 kg a.i./ha 56.7
Carbofuran 1.5 kg a.i./ha plus Fenitrothion

0.5 kg a.i./ha 52.5
Control 76.6

Carbofuran was applied as 5 per cent granules in furrows at
sowing. Insecticides were applied in three foliar sprayings
from flowering to maturity at two week intervals.

Fumigation of stored seeds shortly after harvesting
with methyl bromide gave 94 per cent kill of young larvae.
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Feeding oviposition and chemical control of Sitona limosus
(Rossi) (Coleoptera: Curculionidae) on faba bean plants.
Oreib Tahhan! and G. Hariri?
1Fo0d Legume Improvement Program, ICARDA, P.O. Box
5466, Aleppo, SYRIA.

University of Aleppo, Aleppo, SYRIA.

During 1978, 1979 and 1980, a survey of Sitona spe-
cies infesting food legume plants was carried out at
ICARDA’s Tel Hadya site near Aleppo. S. limosus (Rossi),
S. lineatus (L.) and S. crinitus (Mbst.) were found to be
the most abundant species associated with fields where
there were food legumes such as lentils, chickpeas and faba
beans. S. limosus was more associated with faba bean than
lentil and chickpea fields when these crops were grown
close together.

S. limosus adult, like that of other species of the same
group, feeds on the leaf margins by chewing out small
semicircular sections. The degree of injury depends on the
age of the host plant; therefore, the young plant may be
severely injured or killed. If a young plant is fed on by an
insect, the plant may not be able to feed its young roots.
The insect larva feeds on the roots preferring the nitro-
genous nodules.

Field estimation of young faba bean plants infested
by S. limosus adults during early spring showed that all
plants with 30 to 50 leaflets each were attacked with a var-
iable degree of leaflet infestation of each plant ranging
from 8 per cent to 27 per cent (average 12.8 per cent). In
Atareb (a village 30 km west of Aleppo) where lentil plants
were the only food legume crop grown, S. limosus adult in-
festation of leaflets (average 12 leaflets per plant), reached
up to 70 per cent with one to three chewed areas per
leaflet.

Laboratory measurements of the adult feeding area
on faba bean leaves indicated that a pair of adults newly
emerged from aestivation (November) may consume from
4.1 to 6.6 cm2/day over a 10 day period, with an average
of 5.1 cm2/day. Oviposition started 3 to 4 days after the
beginning of feeding and continued throughout the female
life until May. Females laid 603 to 4950 eggs each with an
average 1919 eggs and a daily laying from 7 to 32 (average
18 eggs/day). These figures are comparable to other studies
in the region in which the females laid up to 4328 eggs
with an average 1955.2 when fed on faba bean leaves
(Plaut, 1973).

In faba bean experimental plots chemically treated
with 1.5 kg a.i. of carbofuran granules (‘Furadan’) per hec-
tare at planting (to control larval and adult stages of S. lim-
osus), infestation of leaflets was 12.8 and 3.2 per cent
(L.S.D. 5 per cent equals 2.0) in untreated and treated
plots, respectively. Carbofuran treatment increased the
faba bean yield by 16 per cent in treated plots.
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A note on chemical control of faba bean insect pests.
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Insecticide trials on faba bean field plants were carri-
ed out during the 1980 season at ICARDA’s Tel Hadya site.
The trials were aimed at controlling insects associated with
the above and below ground parts of the plant. The infes-
tation of leaflets by Sitona limosus (Rossi) and Apion spp.
adults was estimated in treated and untreated plots. Other
infestations by Heliothis spp. larvae, Cydia sp. larvae, S.
lineatus (L.). Acyrthosiphon pisum (Harris), Aphis crac-

civora Koch, thrips and leat midges were ncelected because
of the small damage due to these insects.

Damage due to Sitona and Apion adults was estima-
ted by counting the total number of infested and uninfes-
ted leaflets of 10 plants individually, which were selected
at random from each plot. Two counts were made; one 18
weeks after sowing, the other 21 weeks after sowing. The
mean number of leaflets in the first and second counts
were 41.1 and 97.5 leaflets/plant, respectively; accord-
ingly, the leaflet damage percentages decreased in the
second count (Table 1).

The results show that damage to faba bean leaflets by
Sitona and Apion was less in plots treated with carbofuran
granules. Grain yield and seed weight increased significant-
ly when the crop was treated with carbofuran at the Nov-
ember sowing and again in January, followed by four fen-

itrothion sprayings from late March to May (Table 1.).

100 seed weight and vield of a

Table 1. Effects of insecticide treatments on damage by Sitona and Apion adults,

local cultivar of faba beans (ILB 1812).

Treatment No. of  per cent leaflet damage  per cent leaflet damage 100 seed grain yield
replicates by Sitona adults by Apion adults weight (kg/ha)
----------------------------------------------- (8)
Ist count 2nd count Ist count 2nd count

Carbofuran plus fenitrothion 4 3.7 0.4 5.2 0.5 132 2295
Carbofuran plus methomyl 4 2.2 0.6 4.5 0.4 122 1974
Carbofuran 4 2.8 0.1 2.5 0.1 129 2059
Fenitrothion 4 15.0 4.0 5.2 2.0 128 18538
Methomyl 4 14.5 3.6 9.1 2.5 124 1831
Check (untreated) 4 12.9 4.0 10.0 3.2 124 1781
LSD.5% 5.1 2.5 4.4 1.9 7.1 362.4
C.V. 39.8 79.6 47.4 88.7 3.7 12.2
Notes : o

Sowing was on 19.11.1979. 1st count of leaflet damage was on 23.5.1980, 2nd count of leaflet damage was on 14.4.1980
Furadan (carbofuran) 5 per cent granules was applied at 1500 g a.i./ha in seeding furrows at sowing plus
750 a.i./ha on one side of the row (on 21.1.1980)
Folithion (fenitrothion) 50 per cent E.C. was applied at 500 g a.i./ha in four sprayings from early flowering to mat-
urity. Sprayings were at two week intervals (from 26.3.1980 to 15.5.1980).
Lannate (methomyl) 90 per cent W.P. was applied at 1000 g a.i./ha in four sprayings from flowering to maturity. Spray-
ings were two week intervals (from 26.3.1980 to 15.5.1980).

Seed Quality and Processing
Breeding faba beans for use as a green vegetable

Geoffrey Hawtin and Mamdouh Omar
Food Legume Improvement Program, ICARDA, P.O. Box
5466, Aleppo, SYRIA

Throughout much of the ICARDA region faba beans
(Vicia faba) are harvested both dry and as a green veg-
etable. Although there are no accurate statistics available,
it is thought that in the West Asia region (Iraq, Syria,
Turkey, Lebanon, Cyprus) at least two-thirds of the total
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production is consumed green. In North Africa the propor-
tion may be slightly lower, but green production is still a
very significant factor. Even in Egypt and Sudan, where
the majority of faba beans are harvested dry, green bean
consumption is thought to account for about ten per cent
of the total production.

In general the large seeded, var. major, types are pre-
ferred for green consumption. The young pods may be
picked and consumed whole or sliced. At a later stage the
pods may be picked green but then shelled and only the

green sced consumed. Farmers also vary considerahly in



how they handle the crop. Early in the scason, when fresh
bean prices are high, many farmers find it economic to
harvest the young pods. Later in the season prices usually
fall and the high cost of labour for picking, or high trans-
port costs, may make it uncconomic to take later green
harvests. The crop may then be left to mature and the
seeds harvested dry.

Thus three situations may be envisaged :

—  the crop is entirely harvested as a green vegetable

—  the early pods are harvested green and the rest
of the crop harvested for dry seed, and

—  the crop is harvested entirely for dry seed.

In breeding cultivars for this region it is clearly impor-
tant that green vegetable yields be considered. Dual pur-
pose types, which are suitable for both green pod and dry
seed production, would be the most valuable and would al-
low the farmer to base his decision of whether to harvest
or not at a given stage, on the prevailing economic condi-
tions.

The direct measurement of green-pod yield is inevit-
ably destructive, and thus of limited value in selection.
Trials were therefore conducted to study the relationship
between dry seed yield and green pod yield.

In the 1978/79 season at the ICARDA site near
Aleppo, 25 cultivars were evaluated in 5-row plots in an
unreplicated trial. Each of the three central rows was ran-
domly assigned cne of the following treatments :

1. green pods were harvested once early in the sea-
son, and the late formed pods were harvested
dry.

2. green pods were harvested twice in the season
(there was almost no residual dry-seed yield) and
3.  the whole row was harvested dry.

Dry seed yield (treatment 3) was significantly correla-
ted with green pod yield/one picking (r equals 0.485%),
the residual dry seed yield ( r equals 0.418*) and the total
green pod yield /two pickings (r equals 0.712**). Figure
1 shows the relationship between dry seed and green
pod yields.
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Fig. 1. The relationship between dry seed and green pod
yields.

The following season, 68 large-seeded germplasm ac-
cessions were evaluated in a similar trial. In this study the
green pods were also shelled, and the yield of green seeds
alone recorded in addition to the measurements taken in
the first season.

The correlations between these various factors are
shown in Table 1. Similar results were obtained as for the
previous season except that in 1979/80 there was no corre-
lation between the dry seed yield (f) and the yield of the
first picking of green pods (a). However the significant cor-
relations between dry seed yield (f) and the total green
bean yields (both b and c) following two pickings, indicate
that selection based on dry seed yield alone may be ef-
fective in identifying types which are suitable for green
vegetable use.

Likewise there is an indication that cultivars having a
good yield potential for dry seeds might also be good as
dual-purpose types.

Table 1. Correlation coefficients between green bean and dry bean yields in 68 accessions of faba bean (Aleppo, 19 79/80)

a
)
b) Fresh yield, pods and seeds, two pickings. -
c) Residual dry seed yield after one green picking.

d) Fresh yield of seeds, one picking.

e) Fresh yield of seeds, two pickings.

f) Dry seed yield; no green bean harvest.

= correlation coefficent significant P <0.01
ns = not significant

0.366**

-0.494** 0.981** 0.320%* -0.005M8
0.078™8 0.348** 0.894** 0.508**
— 0.455%* 0.22708 0.397**
— 0.329** 0.033M8

— 0.622%*




Thus in breeding faba beans for the complex situation
prevailing in much of the Middle East and North Africa, a
strategy based on breeding for dry seed yield per se is
likely to give rise to types which produce good vegetable
yields as well. In considering types for predominantly
green use, it may be preferable to select for other desirable
characters (e.g. long uniform pods, pod development start-
ing early in the season and continuing through the harvest
period, and pods borne high off the ground for casier har-
vesting) together with high dry seed yield, rather than to
select for green pod yield per se , which is both time con-
suming and destructive.

Preliminary attempt to enrich ‘zabadi' with faba bean
extract.

Samir A. Abou-Donia and Ahmed E. Salam
Department of Agricultural Industries, Faculty of Agricul-
ture, Alexandria University, Alexandria, EGYPT

Zabadi is the national type of yoghurt inEgypt. The
starter for this yoghurt consists mainly of Streptococcus
thermophilus and Lactobacillus bulgaricus. In Egypt, the
cow and buffalo milk shortage is so serious that every poss-
ible means of supplementing this shortage must be investi-
gated. In the present study the effect of adding faba bean
extract to cow’s milk in zabadi making and its effect on
the yoghurt’s chemical or organoleptic properties was stud-
ied for the first time.

Materials and Methods

Preparation of faba bean extract : Faba beans were soaked
for seven days at 2-4°C, minced after seed coat removal,
then extracted at 40-60°C with water (1:2). The resultant
faba bean extract was sterilized at 120°C for 15 min. The
high quality of carbohydrates in faba bean, especially star-
ch, gave the faba bean extract a thick body.

Preparation of zabadi Eleven samples of zabadi were
prepared as described by Abou-Donia, El-Donia and Mashaly
(1980). Zabadi samples were made from cow’s milk after
adjusting the fat percentage to 2.5. The milk was heated to
90°C for 30 minutes, then 200 ml were transferred to a
closed container. Faba bean extract was added to 10 simil-
ar containers in concentrations of 10, 20, 30, 40, 50, 60,
70, 80, 90 and 100 per cent (w/v), made up to 200 ml
with milk and mixed thoroughly. Active zabadi starter was
obtained from Chr. Hansen (Copenhagen, Denmark) and
consisted of a mixed culture of Streptococcus thermophil-
us and Lactobacillus bulagaricus. The starter was then ad-
ded at a level of 3 per cent and the milk incubated at 45°C
until completely coagulated, which took 4-5 hours.

Chemical analysis : In both milk and zabadi the titrata-

ble acidity, fat content, total N(TN) and volatile acids
were determined as described by Lees (1975).
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Organoleptic scoring Zabadi was judged by the usual
scoring system (flavour 45 points, body and texture 30,
appearance 15 and acidity 10) as described by Abou-
Donia, EI-Soda and Mashaly (1980).

Results and Discussion

After 5 hours incubation, only the controland the 10,
20, 30, 40, 50, 60, 70 per cent added faba bean samples
coagulated. The chemical composition of zabadi samples
with and without faba bean extract are summarised in
Table 1. In the resultant zabadi, the chemical composition
was greatly affected by the addition of the faba bean ex-
tract. Titratable acidity decreased gradually with increasing
levels of faba bean extract; this may be due to a decrease
in lactose and other fermentable sugars and an increase in
starch and non [ermentable sugars with the higher faba
bean extract levels. The fat content and volatile acidity
gradually decreased with increasing levels of added faba
bean extract. The TN increased gradually with increasing
faba bean levels. Results with the control differed to some
extent from those of other workers (Naguib and Negum,
1972: Abou-Donia, El-Soda and Mashaly, 1980). This
could be due to variations in chemical composition of the
milk, differences in level of heat treatment, or type of
starter added.

Table 1 Chemical analysis of zabadi with and without

added faba bean extract

Titratable Fat Total Volatile acids
acidity content N (as ml of 0.05M

Level of faba
bean extract

added (%) (%) (%) (%) NaOH/100g
zabady)
Control 0.96 2.5 0.336 7.26
10 0.93 2.5 0.448 7.26
20 0.86 2.3 0.560 6.93
30 0.82 2.3 0.672 6.60
40 0.75 2.2 0.840 5.94
50 0.73 2.0 0.895 4.95
60 0.68 2.0 1.064 4.95
70 0.59 1.9 1.232 4.29

Each result is an average of 3 samples examined.
In the control, no faba bean extract was added.

The average organoleptic scoring of zabadi samples
with and without the added faba bean extract (Table 2)
showed that the control samples and the 10 and 20 per
cent added faba bean extract gave the best results (95
points). Zabadi prepared with additions of 30, 40, 50, and
60 faba bean extract gave 82 points. Zabadi prepared with
addition of different levels of faba bean extract was very
acceptable to the tasting panel. In other work by Abou-
Donia, El-Soda and Mashaly (1980), zabadi samples made



from milk plus 10 per cent soy extract had a lower score,
while zabadi prepared with addition of more than 10 per
cent of soy extract was almost always refused by the tast-
ing panel. This could be attributed to the dominating ef-
fect of the beany flavours of the soy bean extract. On the
other hand, the zabadi samples made from milk plus up to
70 per cent faba bean extract were highly acceptable to
the tasting panel. This could be attributed to the fact that
in Egypt, faba beans are eaten in the stewed form for
breakfast as well as in sandwiches at any time of day.
They are eaten on their own or mixed with zabadi or crude
soft white cheese. The faba bean flavour is much favoured

in Egypt.
Table 2 Average tasting panel scoring of zabadi samples
with or without added faba bean.extract

Level of faba flavour body Appearance acidity total

bean extract and score score

added texture

Control 10 15 30 40 95

10 10 15 30 40 95
20 10 15 30 40 95
30 8 15 25 35 83
40 8 15 25 35 83
50 8 14 25 35 82
60 8 14 25 35 82
70 7 12 20 356 74
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Purification and identification of an egg size and fertility
depressing factor (vicine) in faba beans.

R.R. Marquardt, L.D. Campbell and W. Guenter
Department of Animal science, University of Manitoba,
Winnipeg, Manitoba, CANADA R3T 2N2

Initial studies in our laboratory demonstrated that
when diets adequately supplemented with methionine
were used, egg production rates and mortality of hens fed
on faba beans were similar to those fed on the control soy-

bean-wheat based diet. Hens fed on faba beans consistently
laid eggs of a smaller size than those fed on the control,
and the extent of egg size depression was related to the
level of faba beans in the diet. The egg size depressing ef-
fect of faba beans was not related to dietary levels of pro-
tein or energy and was not influenced by heat treatment or
removal of hulls from faba beans (Campbell et al , 1980).

In a second series of studies a short term bioassay test
using laying hens was developed to determine the location
of the egg weight depressing factor (EWDF) in various
iractions of faba beans and to facilitate studies on its iden-
tity and mode of action. The 14-day test period proved
useful in confirming that EWDF activity was concentrated
in the cotyledon portion of faba bean seeds and was asso-
:iated with the protein rather than the starch component.
Ethanol-water extraction was effective in concentrating
the factor (Olaboro et al., 1980a).

In the third study, two experiments were conducted
to study the egg-weight-depressing effect of autoclaved
faba bean protein concentrate. Acetone fractionation of
the extract produced four fractions, one of which (frac-
tion H) significantly depressed egg weight. Further frac-
tionation of fraction-H produced two fractions: a highly
water soluble supernatant fraction and a fraction with low
solubility which was harvested as a white precipitate. Both
the supernatant and the white precipitate, when added to
diets in proportion to their relative yields, caused similar
depression in egg weight. The observation that there was a
direct relationship between amounts of vicine-reactive
material in the different fractions and the magnitude of
egg weight depression indicates that the principal EWDF in
faba beans is vicine and/or a related compound, convicine
(Olaboro et al., 1980b).

In a fourth study, the EWDF in faba beans was isola-
ted in a pure form and was shown to have physical and
chemical properties identical to those of vicine. A proced-
ure using cation exchange chromatography was also devel-
oped to determine the amount of vicine and convicine in
faba beans and tissue samples (Olaboro et al., 1980c).

The effect of vicine on the performance of laying
hens was established in the final study (Muduuli et al,
1981). The number of developing ova, egg and yolk
weights, and the fertility and hatchability of eggs were re-
duced when laying hens were fed on a diet containing vi-
cine. Elevated levels of plasma lipid and lipid peroxides, an
increased level of erythrocyte heamolysis, and a depressed
vitamin E/ lipid level was apparent in the vicine-fed birds.
In addition, these birds had heavier livers with higher lipid
peroxides and glutathione levels than controls. Yolks from
the vicine-fed birds had a low yolk index (height/width),
highly fragile membranes and increased incidence of blood
spots. A summary of these effects is presented in Table 1.

63



Table 1. Effect of vicine on the laying hen.
Factor studied Diet]
Control Control plus
1.0 per cent
vicine
Egg weight (g) 55.8b 48.1a
Egg production rate? 102 b 90 a
Total egg mass 104 b 80 a
Yolk weight (g) 13.8b 11.8a
Yolk index? 0.48b 0.42a
Relative frequency of
blood spotting 1.0 a 4.1 b
Egg fertility (per cent) 93 b 47 a
Hatchability (per cent) 90 b 33 a

Plasma lipid levels
(mg/100 ml) 490 a 1551 b
Plasma lipid peroxides4 1.7 a 8.0 b
Ratio vitamin E/lipids
(mg X 104/mg)
Haemolysis score

6.5 b 3.1 a
1.6 a 25 b

I\Means with different subscripts are significantly different
at P 0.05.

2Values in test period are expressed as a per cent of the
control period.

3Ratio of yolk height : width.

41, moles malondialdehyde per ml.

It is concluded that vicine, which can be isolated
from faba beans, has a marked influence on the metabo-
lism of the laying hen. Vicine produces pro-oxidants that
cause lipid peroxidation, erythrocyte haemolysis and vicine
interferes with normal lipid metabolism in the hen. The
laying hen appears to be an ideal animal to use as a model
for studying the mode of action of vicine. It should be pos-
sible to relate results from studies with laying hens to fav-
ism, a metabolic disease in humans.

References:

Campbell, L.D., Olaboro, G., Marquardt, R.R. and
Waddell, D. (1980). ‘Use of faba beans in diets
for laying hens’. Can. J. Animal Sci. 60, 395-405.

Muduuli, D., Marquardt, R.R. and Guenter, W. (1981).
‘Effect of dietary vicine on the performance of
growing and laying chickens.” Can J. Anim. Sci.
61. (In press).

Olaboro, G., Campbell, L.D. and Marquardt, R.R.
(1980a). ‘Influence of faba bean fractions on egg
weight among laying hens fed test diets for a
short time period’. Can. J. Anim. Sci. 6l. (In
press).

Olaboro, G., Marquardt, R.R. and Campbell, L.D.
(1980b). ‘Isolation of the egg weight depressing
factor in faba beans (Vicia faba L.)." J. Sci. Food
Agric. (In press).

64

Olaboro, G., Marquardt, R.R. and Campbell, L.D.
(1980c). ‘Purification, identification and quan-
titation of an egg weight depressing factor (vi-
cine) in faba beans (Vicia faba L.)." ]. Sci. Food
Agric. (In press).

Studies on the energy and protein values of faba beans
for poultry rations

Koji Totsuka, Masahide Tajima, Tadatsuga Saito and Keigo
Shoji.

Nihon Nosan Kogyo Co., Ltd., Research Center, Yoko-
hama-city, 226, JAPAN.

Faba beans are at present not usually included in
commercial poultry diets in Japan. This is partly due toa
lack of information on their nutritive value and partly be-
cause they are not available in quantities which would
make their commercial use attractive. The acreage of faba
beans grown in Canada is increasing rapidly and it is likely
that in the near future faba heans will be available in com-
mercially worthwhile quantities. Faba beans if used in
poultry diet formulations would probably replace corn-
soybean meal mixture of equivalent protein content.

In the experiments described here the metabolisable
energy contents, protein digestibility and the value of in-
cluding various levels of faba beans in rations for young
chicks were determined for two varieties of faba bean.

Experiment 1 was designed to determine the effects
of different disintegrator screen sizes of 1 mm and 3.5 mm
on the metabolisable energy value (ME) of faba beans
(Table 1.). The ME value of the faba beans increased sig-
nificantly at the 1 per cent level of probability as the par-
ticle size of the beans decreased. The difference in the ME
value of the two varieties of faba beans was significant at
the 5 per cent level of probability.

Table 1. The effects of particle size on metabolizable
energy in two cultivars of faba beans.

cultivar screen (mm) kecal/kg dry matter
Herz [reya 1.0 2,494
3.5 2,217
Diana 1.0 2,341
3.5 2,133

Experiment 2. The digestibility coefficients of crude
protein of ‘Herz freya’ and ‘Diana’ were, on average, 87.3
and 87.9 per cent respectively. The difference in crude
protein cocfficients of two cultivars was not significant.
The effect of particle size on per cent digestion was not
significant.



Experiment 3. The amino acid composition of the
two cultivars studied matches the requirements (NRC,
1971) of chicks well, except for the sulphur-containing
amino acids and glycine. The content of critical amino
acids of faba beans were compared with soybean meal.
Methionine content was only 70 per cent of that of the

soybean meal.

Experiment 4. One-day-old male ‘White Leghorn’
chicks were housed in tier brooders and reared for one
week on a chick mash of standard composition. They were
then weighed individually and allocated to thirty groups of
similar mean weight, each of 10 chicks. Three groups were
fed on one of 10 experimental mash diets for a further
three weeks.

The pancreas from each was immediately excised, dis-
sected free from fat and other material and weighed wet.
Faba bean was fed as the replacement for 25 per cent,
12.5 per cent, 6.25 per cent and 3.125 per cent of corn-
soybean protein in the ration. The experiments also at-
tempted to assess the value of heat treatment and methio-
nine supplementation in improving the nutritive value of
faba beans.

There was an indication of improved body weight gain
with faba beans groups compared with corn-soybean meal
groups when methionine was supplemented. Heat treated
beans as compared with raw faba beans in chick diets re-
sulted in non-significant differences in weight gain, feed
conversion and pancreas weight.

Faba beans were used successfully as a replacement
for 25 per cent of corn-soybean protein in the ration,
which was supplemented with methionine.

(Taken from Japan. Poultry Sci. (1977), 14, 109-114).
T

Crossing in Vicia faba

In-Press Abstracts

Translocation of labelled assimilates following
photosynthesis of *CO, by faba bean.

Hilary |. Crompton, C.P. Lloyd-Jones and D.G. Hill-Cot-
tingham

Long Ashton Research Station, Long Ashton, Bristol BS18
9AF, ENGLAND.

Abstract of a paper accepted for publication in Physiologia
Plantarum, 51, (1981).

When whole plants were exposed to 14.CO2 almost
the same amount of radioactivity was taken up initially by
each leaf regardless of its position on the stem and of the
presence of beans at that node. Thus, although developing
beans are a powerful sink for assimilated carbon, they do
not increase the CO9 uptake by adjoining leaves.

The distribution of labelled assimilates six hours after
feeding 14C02 to a single leaf for one hour varied with
both the position of the treated leaf and the stage of dev-
elopment of the plant. Before any flowers were set most of
the radioactivity from all expanded leaves moved down-
wards to the roots and the stem below the treated leaf
(lower stem). Later, during pod-fill, the upper leaves main-
tained this supply to the roots and lower stem, whilst most
of the carbon translocated from the lower and mid-stem
leaves went to the beans. However, we found no exclusive
relationship between a leaf and the supply to beans devel-
oping on the same node.

The amount of radioactivity moving out of a source
leaf at a fruiting node increased over successive samglings
up to 48 hours; the pattern of distribution of the 1 COq
however remained virtually unchanged.
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FUL NABED SOUP EGYPT

Recommended for sick and convalescing peo-
ple to regain their health.

11b (1/2 kg) dried
skinned faba beans
2 tsp olive oil
salt and pepper

Soak the beans for 48 hours. Drain them and
put into a large saucepan with 3-4 pints (about 2
litres) water. Bring to a boil and simmer covered
for 1 hour, or until the beans are soft. Press the
beans and liquid through a sieve, blend in an elec-
tric blender or mash with a fork or potato masher.

Return the soup to the saucepan, add the oil,
and season to taste with salt and pepper. Bring to
the boil and simmer for a few minutes, adding
more water if the soup is too thick.

Garnish with chopped parsley and a squeeze
of lemon juice. Serve with bread.

3 tsp parsley
chopped finely

juice of 1 lemon
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