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FABIS

Introduction

Feedback

¥We have had a lot of feedback from FABIS News-
letter No.l and it seems clear that the news ser-
vice can be very useful to faba bean researchers
around the world.

Articles appearing in FABIS are now liable to be
abstracted and listed by the Commonwealth Agricul-
tural Bureaux (CAB) and FAO and stored in.their
data banks. The information contained in FABIS is
therefore readily available to researchers not on
our mailing list.

Based on your letters, corrections and additions
have been made to the list of names and addresses
(at the back of the Newsletter), No 'fields of in-
terest' have been included in this issue, as we

are intending to publish a directory of world faba
bean research later this year grovi%ed you reply
to the questionnaire enclosed. Some of you have
already sent us details of your present and future
research (in response to the circular of October
17th, 1979) but most of you have not!

This issue

The General Articles in this issue concern Agronomy
and Physiology. The number of Short Communications
submitted was a substantial increase on the first
Newsletter(despite the fact that only 3were received
before the December lst deadline!). Could authors
please note the Style and Form for Contributions
for future submissions. In order to cope with the
growing number of Short Communications it is neces-
sary to ask contributors towrite no more than 600
words plus one Table and/or one Figure. Good
quality black and white photographs can be repro-
duced in the Newsletter.

Several new sections appear in FABIS Newsletter
No.2:Letters and Announcements,Institution Reports
and In-Press Abstracts, The Letters and Announce-
ments section enables readersto comment.critically
on the Newsletter and to make brief announcements
of meetings etc. The Institution Reports section
allows researchers to summarise the research being
conducted at their institution., This will help make
sure that the Short Communications remain as reports
of research results rather than summaries of
research programs. In this issue the In-Press Abs-
tracts section is introduced. This section will
contain abstracts of articles which have been
accepted for publication by recognised journals,
In this way FABIS can at relatively short notice
help to communicate outlines of papers which may
otherwise wait some considerable time before ap-
pearing in print.

Editing

All submissions to FABIS are subject to editing,
which is intended to standardise the format and
style of each article. Edited copies of General
Articles will be returned to authors if originals
were received before December 1lst.

FABIS in Arabic

FABIS Newsletter No.l is being translated into
Arabic. A circular is being sent with this issue
to researchers in Arabic-speaking countries asking
for the numbers and names of people likely to be
interested in this publication,
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Letters and Announcements

The following are extracts from some of the let-
ters we, as editors of FABIS, have received. Ad-
dresses of correspondents can be found at the
back of the newsletter.

Readers are invited to contribute further sug-
gestions and information, in the form of a letter
or a brief announcement.

March 26, 1979

The term 'broadbean' should be cleared up.
Is 'broadbeans' a common name for the species
Vicia faba or does 'broadbeans' characterise the
large seeded subspecies Vicia f§aba majon? In my
opinion there is no definite distinction between
Vicia daba major (broadbean?) and minor (£ieldbeans?)
and the problems of breeding and cultivation are
similar. Therefore I think that your newsletter
will be open for all Vicia faba research, includ-
ing our work. To avoid confusion I would like
to propose the name 'FABIS' (Faba Bean Informa-
tion Service) for the newsletter.

Yours sincerely,

M. Frauen
University of Gottingen
WEST - GERMANY

March 25; 1979

I am writing in response to your circular
concerning the newsletter on broadbean research
to be issued by ICARDA. 1 strongly voice my sup-
port to this timely idea and would certainly like
my name to be placed on your mailing list.

Since the 1st issue is intended to be an in-
troductory one, I wonder if it would be feasible
for it to contain some basic information on the
research stations or institutions engaged in
broadbean research throughout the world. A few
lines on the geographical, climatical, soil ir-
rigation and similar aspects might, I think, be
useful and appropriate. (A map with these re-
search stations dotted and distributed together
with the newsletter perhaps?). Just a suggestion.

Best of luck.

Sincerely,

Dr. Mustafa M. Hussein
Hudeiba Research Station
SUDAN

November 26, 1979

Thank you for sending me FABIS Newsletter
which I found to be very informative and inter-
esting.

As to our future work, we plan to test new
synthetic germination stimulant of Orobanche seeds,
identify and select Onobanche resistant varieties
of broadbeans, lentils and dried peas, and as-
sess potential false hosts and trap crops to
determine their capability to reduce the number
of viable Orobanche seeds in the soil. We also
plan to compare various herbicides for Orobanche
control, and to study the germination and growth
patterns with attention to dormancy and period-
icity behaviour among Onobanche seeds.

Wishing you good luck in the publication
of FABIS, I remain,

Sincerely yours,

A.R. Saghir

American University of
Beirut

LEBANON

August 15, 1979

I did not know that so many people were
working on Vicia faba! But this shows the value of
the newsletter in that it has brougfit me, and
probably several other people, into touch with
other Vicia faba workers in various parts of the
world.

The value of the newsletter, to my mind,
lies just as much in the short articles. From
December to March is quite a short time and
people will know that they can get a short piece
of 'news' published fairly quickly this way, and
if people use it for that purpose it will help
us to keep up to date with what is going on.

Your sincerely,

D.A. Bond
Plant Breeding Institute
ENGLAND

Paris, le 26 Novembre 1979
Messieurs,

Je vous serais obligée de bien vouloir me
faire parvenir les 2 premiers numéros de la re-
vue FABIS qui présente un grand intér&t pour no-
tre organisme, et de me faire savoir quelles sont
les conditions d'abonnement.

Je vous en remercie vivement 3 1l'avance et
vous prie d'agréer, Messieurs, 1l'expression de
mes sentiments distingués. .

C. Dion

Oleagri Recherches et
Developpements

FRANCE

September 24, 1979

Thank you for sending me the first issue of
FABIS Newslétter which I enjoyed reading. It is
certainly of great help to acquaint researchers
with what is going on all over the world concern-
ing faba beans.

¥With best wishes,

Dr. A.M. El1-Tabey Shehata
University of Alexandria
EGYPT

October 15, 1979

It was nice to receive your letter of August
20 and two copies of FABIS you sent to our Direc-
tor. :

As our Germplasm Resource Institute was just
set up, our research section is in charge of
germplasm resource work on small red beans, small
green beans and broad beans. We are just begin-
ning our research work on broad beans. We are
very pleased to contact you in this field and do
some exchanges in the future.

Yours sincerely

Zheng Zhuo-jie
Chinese Academy of
Agricultural Sciences
CHINA

October 30, 1979

'FABIS' is an excellent publication. It has
the tremendous advantage of involving ICARDA's co-
operating scientists immediately, and therefore
you should be able to make future issues respon-
sive to their needs. The emphasis, as it should
be in a newsletter, ison letting people know what
is happening right now rather than what was done



three years ago and published one year ago. In
this regard the lists of institutions and indi-
viduals interested in Vicia faba research are an
important means of improving communications among
scientists. They might eventually be reissued as
seperate publications.

A newsletter should do as its name suggests
and provide news. Eventually, you may find that
an annual issue is too infrequent, and that semi-
annual or even quarterly issues might be more ap-
propriate, despite the higher printing and mailing
cost that might be incurred. A more important fac-
tor in keeping 'FABIS' as a newsletter, however,
is the temptation to turn it into a scientific
Journal. I am told that one so-called newsletter
.+... referees its contributed items, though I
must admit that I have never seen this newsletter
myself. This would not only introduce production
delays, it might prejudice the publication of
more detailed papers in the existing scientific
literature.

Yours sincerely,

M. Brandeth
IDRC
CANADA

August 23, 1979

I acknowledge with many thanks two copies
of the TABIS Newsletter No. 1, and would like to
congratulate you and your colleagues on the fine
Job you have done in initiating this important
periodical. I am sure it will supply much-needed
information of faba bean research.

I have forwarded one copy to the FAO library.

With kind regards,
H.A, Al-Jibouri
FAO Rome

ITALY

November 8, 1979

Congratulations of FABIS Newsletter No. 1.
I think your newsletter will fill a very impor-
tant role in bringing together researchers aon
Vicia gaba.
Yours faithfully,

Basil Baldwin
Roseworthy Agricultural
College

AUSTRALIA

October 25, 1979

Thank you for your letter of October 9th.
From the letter head you will see that I
no longer work for the Rowett Research Institute
and though I retain an interest in beans I am
no longer carrying out active research. My cur-
rent interests are confined to documentation and
I shall see that FABIS is fairly dealt with in
Nutrition Abstracts and Reviews. I found the
first issue most interesting and I wish your
Newsletter well.

Yours sincerely,
Dr. A.A. Woodham
CAB

SCOTLAND

Setember 17, 1979

I am really very grateful to you for sending
me copies of the first issue of the 'FABIS' news-
letter,

Please accept my hearty congratulations on
the starting of 'FABIS'. I am satisfied with the

appearance and contents comparing with documents
of other International Centers for Agricultural
Research. I hope, however, some consideration
should be paid for too much broad width of
paper and too narrow space of lines.

As for the nomination of a suitable author
of the General Article for 'FABIS' No. 2, I will
write it because we have few researchers in Japan
now, though many researchers engaged in faba beans
till twenty years ago. So, I am intending to write
the short history of research accompanying with
the transition of production in Japan and a re-
view of current research. I will also write an
up to date list of names and addresses of re-
searchers together with a brief summary of their
work.

With best wishes and kind regards.

Yours sincerely,

Kiyoshi Kogure
Kagawa University
JAPAN

October 16, 1979

I have received the first issue of FABIS
Newsletter, and I have really appreciated the
distinctive characteristics, the immediacy of
style, the form and essentiality of information
reported in the articles.

I think that FABIS Newsletter could also
include in its spaces heading regarding the
following topics:

- an up-to-date bibliography on the current re-
search on V. faba on the basis of what the
authors can submit to you as abstracts or re-
prints of their published or in press results.

If this service was extended to a more com-
plete collection from the Abstract's Review of
the articles published in the whole world on
V. gaba, it could be possible to realise a use-
ful tool.

- the inclusion of a descriptive list of genes,
till now localised in V. gfaba genome, would con-
stitute a useful reference for the breeders who
are also involved in genetical studies of simple
inherited characters.

- a reference of the newly released V. faba

varieties would be greatly appreciated.

Yours sincerely,

Ciro de Pace
University of Bari
ITALY

November 26, 1979

I enclose a list of colleagues at this Re-
search Station who are working on field beans
for your next newsletter. Also I have outlined
the areas of research in which each person is
working, - information that I hope you will in-
clude in the seperate publications planned next
year,

We found Newsletter No. 1 very interesting
and stimulating in the way that it-drew together
reports from many different disciplines from all
over the world. Carry on the good work!

Yours sincerely,

D.G. Hill-Cottingham
Long Ashton Research
Station
ENGLAND

September, 3, 1979

I would like to add my congratulations on
the first appearance of the FABIS newsletter,
which fulfills a useful function in promoting
collaboration between many disciplines in-



volved in Vicia §aba research.
Yours faithfully,

Richard Bardner
Rothamsted Experimental
Station

ENGLAND

January 9, 1980

I should like to congratulate you on the
launching of FABIS, I am particularly interested
in maintaining contacts with research on the
pulse crops and leguminous oilseeds which is
being carried on world-wide. FABIS does fill a
substantial gap in legume coverage, Phaseofus
beans, peanuts, soyabeans and lentils are cov-
ered by similar specialist newsletters and there
is also '"Bean Bag" which does serve a valuable
function.

I know that I shall make full use of all
these publications when the time comes to re-~
vise my own book "Tropical Pulses'".

With best wishes for your continuing suc-
cess,

Yours sincerely,

Dr. J. Smartt
Southampton University
ENGLAND

WANTED

Germplasm from as many different countries
as possible for inclusion in the world germ-
plasm collection maintained at ICARDA. See
short communication on faba bean germplasm
by Hawtin and Omar.

WANTED

Information on plot equipment, particularly
seeders, threshers and seed cleaners which
can be used for faba bean field research.
Information is particularly needed about
equipment which can handle the full range

of seed sizes in the species up to the lar-
gest major types. The experience of FABIS
readers in this respect may be of great
value to other readers. Please send informa-
tion for inclusion in FABIS Newsletter No. 3
to the editors,

WANTED

Botrytis fabae isolates from different parts of
the world. Dr. J.G. Harrison, Mycology Sec-
tion, Scottish Horticultural Research Inst-
itute, Invergowerie, Dundee, SCOTLAND.

THE EIGHTH NORTH AMERICAN RHIZOBIUM
CONFERENCE
will be held at the
University of Manitoba, Winnipeg, Manitoba,
CANADA
from August 2nd to 7th, 1981

For further details please write to:
br. K.W. Clark,
Plant Science Department,
University of Manitoba,
Winnipeg,
Manitoba,
CANADA, R3T 2N2

borne in mind:-

General Articles:

B should be approximately 1500
words.

B edited articles will be re-
turned to authors for appro-
val if the originals were
submitted before December
1st.

Style and Form for FABIS Contributions

All contributions should be submitted if possible before December 1st for inclusion in the March
issue of the newsletter. When writing articles it is hoped that the following points will be

Short Communications

® not more than 600 words, and
may in addition include one
Table and/or one Diagram/
Figure/Photograph.

B should contain a single theme,
even if this means more than
one article is submitted by
the same author.

contributions should not consist of outlines of research programs
carried out at institutions.

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).

contributions should be typed double-spaced.

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

sub-classes should be referrgd to as Vicia faba minon etc.

numbers in the text less than 10 (except for measurements) should be
written one, two, three etc. unless they form part of a series con-
taining numbers greater than 10 or appear at the beginning of a
sentence.

yvields should be expressed in t/ha or kg/ha.




General Articles

The articles in this section were commissioned
by the Editors on the advice of the Co-ordinating
Committee. With the exception of Prof. Kogure's
article they are concerned with Agronomy and/or Phy-
siology. The subject for the General Articles for
FABIS Newsletter No.3 is Seed Nutritional Value and
Processing; if any readers other than members of
the Co-ordinating Committee would like to propose
authors for these articles, they are welcome to do so.

General Articles should be submitted before Decem-
ber 1st. for inclusion in the March 1981 issue.

Faba bean rhizobiology and agronomy

K.W, Clark
Plant Science Department, Univernsity of Manitoba, Winnipeg,
CANADA,

As a grain legume and as a forage silage crop
faba beans can be grown successfully in Manito-
ba from the 490N latitude border with the U.S.A.
to latitude 53°N. Comparative trials throughout
the province have indicated that this grain leg-
ume can be a valuable addition to the farmers'
cash cropping program and can also play an in-
creasingly valuable role in crop rotations to al-
leviate, in part, nitrogen fertilizer costs. The
objectives of this paper are to report some of
our findings with respect to the nitrogen fixa-
#ion capabilities, and secondly some of the re-
sults from a rotation experiment.

Fields are selected for faba bean production
on the basis of previous cropping history, with
a four year gap between seeding of beans, peas,
lentils or sunflowers. This prevents disease
transfer from the legumes, and negates the res-
idual toxicity of the sunflower stubble on Rhiz-
obium which may result in poor nodulation and de-
pressed bean yields. Weed control is initiated
by an autumn soil-incorporated application of
Treflan (trifluralin) at arateof 1.12kga.i. /ha.
In the spring, seeding is as early as possible
with phosphate and potash fertilizer applied as
recommended by soil tests. Seed treatment with
a suitable fungicide ensures a healthy seeding
even if soil temperatures are low. Faba beans
can withstand a late frost or two in the seeding
stage.

No. 1 Canada Seed grade must have less than
0.5% perforated damage and total damage must be
less than 2%, with splits less than 3%. It is
found that only whole non-perforated seed can
be expected to give 100% stand when sown to a
depth of 10 cm. Rhizobium inoculum is purchased
each spring in either a peat base, a granular or
a granular implant form depending on the seeding
equipment and method used by farmers. Many have
devised mixing and augering equipment that will
not- damage the seed. If a slurry application
method is used, farmers indicate that one extra
man is needed for this work. A commercial sticker
of powdered milk slurry may be used.

Figure 1 shows the pattern of N fixation at-
tained by faba beans when inoculated with R. feg-
uminosarum 'C" as recommended for pea fields in
comparison to '"Q", the R. feguminosarum strain sel-
ected specifically for faba beans. Note that the
"C" alone is very little different from no inoc-
ulum, which probably means that the 'no inoculum'
beans were nodulated with a resident "C" type
strain. Note also the competition effect of the
"C" and "Q" powder.
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Figure 1. Acetylene reduction by faba bean roots
inoculated with specific and non-spec-
ific inoculum in different combinations
(1977).

Strain Selection. For the plant breeder we
have been ii1terested in Cultivar x Rhizobium
strain compatability and any interactions which
may result in high yield or higher % N being
stored in the grain or total plant. Single strain
activity as shown in Figure 2 has indicated a
general pattern often dictated in part by soil

Single stralns
F1
F15’
175 F2
CM 60
M 18
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522 6 2
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Figure 2. Acetylene reduction by selected grains

of Rhizobium Leguminosawm in faba beans.
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moisture conditions. F; and Fyz, two Rhdizobdiwn
strains from Morocco, have given excellent re-
sults in Manitoba soils, where soil temperatures
are often high at the time of pod development
and grain filling. It will be noted in later
figures how these strains have supported high
fixation rates and have given high N content in
the seed.

Multiple strains have been generally used in
formulation of commercjial inoculants. We have
noted that single strains compatible with a par-
ticular recommended cultivar will result in
higher N fixation rates than the multiple strain
combinations. In Figure 3 it can be seen that the
"Q" commercial inoculant resulted in the poorest
performance under the climatic and soil condi-
tions of this experiment.

| Y \ \\\\,.

pm CaHg /plant /hour
—
g

Multiple strains \ \
A F1,F15,175 F2 \
A F1,F15,CM60 \
« F1,F15.M16 \
i o Q{175 F1,175 F2,
175 F3)
4
i 1 i L] 1
15 22 6 25 4 31
JUNE JuLy AUGUST

Figure 3. Acetylene reduction by multiple strains

of Rhizobium Leguninosarum in faba beans.

Our excitement over the use of faba beans in
Manitoba as both a grain legume or a forage sil-
age crop comes in part from the Figure 4 data,
where it is seen that in comparison with soybeans
or peas the N fixation without any starter nitro-
gen fertilizer applied, is significantly greater
than either of the other two legumes, and in
fact the N fixed from the regrowth beans exceeds
that of the soybean or pea fixation throughout
their total growth cycle. In this experiment the
faba beans were harvested on August 22nd.

Note that the flush of N fixation occurs some
short time after autumn rains initiated further
growth of the beans, which when harvested with a
self-propelled swather were cut off at a height
which left the lower nodal area intact. Fixation
by faba beans in Manitoba soils has still been
quite active with soil temperatures below 10°C.
It may be noted also in Figure 4 that the pea
and soybean N fixation system is more sensitive
to applied nitrogen than is the faba bean.

Agronomic studies have shown that a seeding
rate exceeding 150 kg/ha is required to maximise
yield. Deep seeding at 7 to 10 cm with a hoe
drill is preferable so that soil moisture is
adequate to ensure rapid and even germination.
The seed should be placed on top of the soil im-
plant inoculum, and phosphate fertilizer where
required is side-banded. Faba beans grown in a
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Figure 4. LEffect of 20 kg N/ha applied with the
seed, on acetylene reduction in faba

beans, peas and soybeans in 1978.

rotation with small grains or corn have been
shown to be an ideal break crop with benefits
exceeding those calculated from nitrogen fixation.
Wheat after faba beans has yielded 75% more grain
than continuous wheat cropping. In the second
season the increase of wheat after beans was 27%.

Typical results of the use of faba beans in a
small grain rotation are shown in Tables 1 and 2.
In 1978 the faba bean yield increase with ad-
dition of 50 kg N/ha in rotation 2 was only 1.3%
and in rotation 7 only 3.3%, indicating an un-
economic return to the application of fertilizer.

Table 1. Crop yields for 1977 with and without
N fertilizer.
Crop yield
(kg/ha)
Rotation 1976 1977 without +50 kg % increase
No. crop crop N N/ha due to N
faba '
1 wheat ©Dbeans 3131 bc 3433 b 9.6
2 " barley 1959 d 2807 ¢ 43.3
3 " wheat 1948 d 2827 ¢ 45.1
4 i corn* 4223 a 4618 a 9.4
faba
5 corn beans 3534 b 3817 b
6 " barley 2737 c 2939 ¢
faba
7 " beans 3141 bc 3595 b 14.5
Mean 2953 y 3434 x

*Silage dry matter.

a-d means followed by same letter are not signif-
icantly different by Duncan's multiple range test
at P<0.01l (within columns). X,y means are sig-
nificantly different by F test at P£0.05.



Table 2. Percentage difference in available N
in 1978 compared to the continuous Ccrop,
in wheat and corn rotations.

1977 crop Available N in

1978
(as % of continuous crop)

wheat rotations

wheat No. 3 100

barley No. 2 104

faba beans No. 1 182
corn_rotations_

corn No. 4 100

barley No. 6 110

faba beans No. 5 155
mean_increase

barley 107

faba beans 169

Similarly, faba bean silage has given excellent
returns in terms of dry matter yield, live weight
gain on beef steers, milk production and in feed
efficiency. TFaba bean silage at our Glenlea
Research Station has been superior to corn sil-
age or any small grain silage in four out of five
years' trials. In addition to the advantages
gained in feeding livestock this high protein
(17%-20%) high energy silage, there is the bene-
fit of residual nitrogen in the soil, with sig-
nificantly increased levels of N available for
the next crop in the rotation. With an expected
doubling in the cost of nitrogen fertilizer in
the next five years, this added value in the use
of grain legumes becomes a major economic con-
sideration to Western Canadian farmers.

Current research on the major agronomic problems
of Vicia faba in Northern Sudan

Farouk A, Salih
Hudeiba Researnch Station, P.0. Box 31, Ed-Damen, SUDAN.

Vicia fjabais grown as an irrigated crop in North-
ern Sudan, its cultivation being limited to a
zone between latitudes 13°N and 22ON. An esti-
mated 20,000 ha of faba beans were grown during
the 1978/79 season. The Northern Province is the
main region of production in the Sudan, respon-
sible for about 77% of the total area grown; this
is followed by the Nile Province with 21% and the
Khartoum Province with only 1%. The average yield
for 1978/79 was about 1800 kg/ha, with 1lift
irrigation pumps now the main method of irriga-
tion.

Agronomic research problems and progress from
1975 to 1978

The agronomic research problems during this
period were a continuation of those ekisting in
the period 1960 to 1974. Emphasis has been put
on studies of the interactions between the fac-
tors which had previously been studied individ-
ually. As well as these factorial experiments,
some studies have been made of the area of seed
as one factor affecting germination, crop estab-
lishment, yield and cooking quality. The major
agronomic experiments conducted during this per-
iod can be summarised as follows:

Sowing date. The yield potential of different

varieties sown at different dates has been ex-
amined in order to find the best sowing date for
each variety. Work carried out over a three year
period at Hudeiba showed that 15th October to
1st November is the best time for planting Viela
faba. Delayed planting revealed conspicuous var-
ietal differences for yield reduction (Ageeb,
1975 1976; Salih, 1976; 1977; 1978).

Fertilization. Studies of the effects of level
and time of nitrogen fertilizer application on
Vicia gaba have been made. Application of 43 kg
N/ha gave seed yield increases ranging fromzero
to 23% (Salih, 1976; 1977). However, splitting a
similar dose of N into three equal portions, ap-
plied at sowing, at one and at two months after
sowing, increased seed yields by about 20%
(Salih, 1976). Babiker (1975; 1976; 1977) found
that Vicia 4aba did not respond to application of
phosphorus when broadcast on top of the ridge,
better results are being obtained with foliar
application.

Seed size and orientation. Large seeds have
resulted in a significantly higher density of
established plants per unit area compared to
smaller seeds. Seed size has been found to have
only a small (not significant) effect on Vicia
faba grain yield (Salih, 1977; 1978; Salih et af,
1979). Mohamed and Salih (1974) found no signif-
icant differences when seeds were placed in dif-
ferent orientations, but putting the seed in a
dorsal position resulted in lower percentage
emergence compared to other positions (hilium
up, ventral to the side, side position).

Time of harvest. The effect of time of harvest
of Uicia gaba (var. Hudeiba 72) on grain vield
and hard seed percentage was studied for three
seasons. The best time for harvest seemed to be
about 110 days from date of sowing. Delaying
harvesting can result in 15 to 30% yield losses
through shattering. Harvesting 10 days before
maturity could lead to losses of a third of the
grain yield.

Seed germination., Vicia faba seeds have been
shown to have high germination percentages (88
to 93%) throughout the first five years of
storage under laboratory conditions (Salih and
Salih, 1976). In the sixth year germination per-
centage dropped to about 42%, and after eight
years to about 20%. The yields of crops grown
from these stored seeds fell gradually from
1761 to 1119 kg/ha from one year old to five year
old seeds. Eight year old seeds yielded only
107 kg/ha.

Watering interval, sowing date. Water stress
has been shown to reduce the absolute growthrate
of leaf area and total vegetative growth in faba
beans. Increasing the watering interval at pod
formation from 7 to 14 and 21 days has been shown
to decrease seed yields by 36% and 76% respec-
tively (Ageeb, 1975; 1976). This may be due to
the fact that water infiltration is slow as a
result of the soil type and evaporation may be
considerable. Grain yields have shown significant
responses to watering, sowing date and the inter-
action between the two. Highest yields were ob-
tained from plots irrigated until maturity
(Salih, 1977; 1978). Two seasons' results indi-
cate that Hudeiba 72 requires about 110 days
from planting to the time of last irrigation to
give high yields, and shortening the period of
water availability results in yield reductions.

Spacing and position. Two seasons' results in-
dicated that neither changes in row spacing (20,
40 and 60 em) nor in plant spacing (5,10, 15 and
20 em) had significant effects on grain yield
(Ageeb, 1975; 19876). It appeared that the Uicia
faba plant has a high degree of plasticity which
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makes it insensitive to wide variations in plant
spacings. Planting on both sides of the ridge in
éeneral had no significant advantage over plant-
ing on top of the ridge. However, there were
varietal differences in plant plasticity (when
the plant stand was varied). Yields of the var-
ieties NEB 152.S and NEB 153 when planted on
both sides of the ridge exceeded yields from

top of the ridge plantings by 9% and 22% respec-
tively (Salih, 1978).

Hard seededness. The presence of hard seeds
(those seeds which fail to germinate readily
when all conditions necessary for germination
are provided) reduces the emergence percentage
and also has an adverse effect on the cooking
quality of faba beans. Salih (1979) found con-

siderable varietal variations for this character.

Percentage hard seed was found to vary from
22.8% in the cross RB40 x 188 to a mere 0.1% in
Triple White. There was no correlation between
the percentage of hard seeds in sown seed lots
and final yield. There was a gradual reduction
in the percentage of hard seeds as the genera-
tion level of selection was advanced; early
water closure from the crop in the field in-
creased this percentage. The percentage of hard
seeds decreased with both the age of the crop at
harvest and the length of the storage period
(Salih, 1979).

Soil salinity. Babiker (1975; 1976; 1977) used
Gueir, Karu and High Terrace soils in pots but
found no effect of salinity on the growth and
vield of Vicia faba. E1 Karouri (1977) found that
environmental conditions modified the salt tol-
erance of the crop. Faba beans sown in October
in saline soils at Soba had lower plant survival
dry matter production and yield than November
sowings, which had the advantage of relatively
low temperatures coupled with higher humidity.
El Karouri (1879) found o negative relationship
between soil salinity and the dry matter yield
of faba bean shoots at Soba. The results sugges-
ted that faba beans could survive when the elec-
trical conductivity of the saturation extract
approached 22 mmho/cm. Dry matter yields appear-
ed to be reduced by 50% at a conductivity of
10.5 mmho/cm. There was also a negative correl-
ation between conductivity and yield.

Other research carried out between 1975 and
1978 included studies of the effect of sowing
date and watering interval on disease incidence
(particularly wilt and root rot) and the effects
of different methods of sowing on the yield per-
formance of different varieties.

Present and future agronomic research

Experiments set up in the 1979/80 season have
been designed to make good the deficiencies in
information on certain aspects of cultural prac-
tices for faba beans. There has been an increase
in the number of studies of interactions between
different factors, and of the effects of differ-
ent locations on each of the agronomic factors
investigated. Newly established experiments have
included the following:-

- a variety/sowing date trial at six loca-
tions along the Nile and in the Northern
Provinces.

- study of the response of faba beans to
irrigation in relation to the different
phases of plant growth.

~ the effects of different methods of fer-—
tilizer placement/application and the
interaction with level of application.

- interactions between plant population
density and watering interval.

— comparison of the different weeding
schedules on faba bean growth and vield,

= study of the water requirement of Vicda
faba to determine the consumptive use of
water by the crop, to
of soil temperature and to study the
effect of seed placement.
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The major agronomic problems of the cultivation of
faba bean (Vicia faba L.) in France

P. Berthelem
I.N.R.A., Station d'Amelioration des Plantes, 35650 Le Rhue,
FRANCE.

Uicia faba has been grown in France since very
early times. The large seeded types V. gaba majon
(broad bean) were used for human consumption
either as the green or dry vegetable, whereas the
small seeded types V. faba equina and minon (field
bean) were reserved for animal feed or were some-
times used as green manure. A small proportion
(1.5%) of each type was used in bread making to
improve the baking qualities of wheat flour, al-
though these needs were most of the time met hy
importers.

The evolution of human food habits, the expan-
sion of new perennial forage (Lucerne), the very
marked decline in the livestock that consumed V.
faba (horses, sheep) and the introduction of the
maize-soya meal system, have considerably reduced
the area assigned to this species in France. In
1862, the statistics show 150,000 ha for all cul-
tivated types of V. gaba. At the beginning of the
next century there were only 110,000 ha left;
27,00 ha of which were field beans and 83,000 ha
broad beans. The acreage has continued to de-
crease, particularly for broad beans, although
there was a rise for field beans in the fifties
(35,000 ha in 1955). The lowest level was reached
in 1972 before the soya bean crisis, with only

8,920 ha of field beans and 860 ha of broad beans.

Since then the acreage has increased a little; it
has now reached 20,000 ha, only 4% of which is
for broad beans.

Fifty percent of the acreage is now located in
the Northern Central area, 30% in the East, 10%
in the West and only 10% in the South-West. The
last location used to represent more than half
the acreage forty years ago.

This modification of the area assigned to field
beans went along with the disappearance of local

populations spring populations of the North,
of Picardie, and Lorraine, winter populations of
Cote d'0Or, Vendee, Gers, and Aquitaine. These

have been replaced by spring varieties which are
more or less synthetic and more productive, or
which have particular characteristics (e.g. for
pigeon feeding). Winter variations have only
been at the farmer's disposal more recently,
which accounts for the fact that most of the var-
ieties grown are spring ones.

Vicia faba is used more and more exclusively for
its seeds, whose lysine and protein content make
a good complement to cereals in feeding mono-
gastric animals. Its use as green or silage, or
even as green manure, has been given over to
species better adapted to this purpose. Until
1976, except for partial use in milling, field
beans were mainly consumed on farms in pig and
cattle production. The creation of three assoc-
iations, AFPP, AMSOL and UNIP*, has allowed the
faba bean sector to be organised for the indus-
trial use of consumable grains rather than only
for the the production of certified seeds. This
has also contributed to obtaining help for faba
bean cultivation; the main aim being to encour-
age cattle feed manufacturers to use increasing
quantities of French produced faba beans, which
accounts for, at present, only 25% of the faba
bean area cultivated and a very small proportion
of the imported protein (1%)

At the national level, an initial acreage of
4,000 ha was financed in 1974 by FORMA** at a

maximum premium of 330 Francs per ton,
not exceeding 3 t/ha. In 1978, this was replaced
by an E.E.C. system without acreage limitation,
which subsidises the cattle food manufacturers
under contract with the production sector, and
guarantees a minimum price calculated in refer-
ence to that of soya meal. It is still too early
to know if this aid will be sufficient to extend
the areas assigned to faba beans in a decisive
way and start the cycleof its industrial use.

For the last ten years an important research pro-
gram has quantified the nutritional value of faba
bean by means of analytic tests as well as ex-
periments on animals. Its protein content, which
is lower than that of soya meal, leads to greater
incorporation rates in animal feed. The low level
of sulphur amino acids can easily be corrected by
addition of synthetic methionine.

for yields

The presence of some antinutritional factors
seems, for the time being, to limit the incor-
poration to 15 to 20% of the total feed, partic-
ularly for broiler chickens and pigs. The loca-
tion of some of these factors, such as tannins,
in the seed coat makes it easy to get rid of them
by mechanical means. However, because of others
located in the embryo (antitrypsin and antin-
iacin factors, lectins, phytins, vicine and con-
vicine etc.), it should be necessary to complete
the protein balance of the ration by other pro-
tein sources which in turn increase formulation
and manufacturing problems. This shouldn't rep-
resent however, an insuperable obstacle for food
technology.

The problem of dependability and regularity of
supply is more important. In fact it is only when
the crop is available in important and stable
quantities that it will really have a place in
cattle feed formulations. And atthe present time,
the quantities available are still insufficient:
19,000 tons as compared to 3,500,000 tons for
0il cake consumed in 1978. This situation may
be accounted for by the low mean yields at the
national level which in the last 20 years have
only increased from 1.7 to 2.4 t/ha, whereas
the mean wheat yield increased from 2.5 to 4.7
t/ha in the same period. Average yields also
fluctuate widely from one location to another.
The best yields are obtained in Picardie and in
the North, where they are about 3.0 to 3.5 t/ha,
or twice those of the Southwest or Lorraine
areas. Such irregularities may occur from year
to year on the same farm, and may be accounted
for by the physiological responses of the species
to different environments.

Physiological requirements of faba bean

As a leguminous crop, faba bean fixes atmos-
pheric nitrogen in symbiosis with Rhizob{ium.
These bacteria exist in most soils, but research
carried out in France at Dijon and in Great Brit-
an at Aberystwyth show that not all strains
have the same efficiency, and there are inter-
actions between them and host varieties. More-
over, in too acid or anaerobic soils symbiosis
cannot easily occur. On the other hand, the very
existence of this symbiosis, which allows a
saving of artificial nitrogenous fertilizers,
prevents as accurate a control of plant nitro-
gen nutrition as in the case of cereals. Soils
containing too much organic matter, or residue
of nitrogen fertilizers, often lead to an ex-
cessive vegetative growth to the detriment of
seed production.

The second important characteristic of faba
bean is its important need of water during flow-
ering and pod setting. During this period the
maximum evapotranspiration is 25% more than that
of Tall Fescue (taken as reference). Practically

9



it can be said that a mean rainfall of 100 to
200 mm is necessary during May and June to ob-
tain a yield of 4 t/ha, a rain deficit of 10 mm
resulting in a loss of 0.2 tons of grain per ha,.

Faba beans are also very susceptible to some
parasites the most important being the black
aphids (Aphis fabae scop), which may cause consid-
erable damage to spring faba beans in continen-
tal regions where the threshold of economic dam-
age which ranges from 600 to 1000 aphids per
plant, is often exceeded. The lost of yield,
which also depends on the date of infestation
within the crop, may reach 95%. Another insect
which may cause losses of yield and reduce grain
quality is the bean beetle {Biuchus rufgumanus spp.)
whose larvae develop inside the seeds and which
is mostly found in the southern regions. The rate
of infestation remains at a rather low level of
about 7%.

Among the fungus parasites, Botaytis fabae Sard.,
responsible for chocolate spot disease, is by
far the most important. It attacks winter faba
beans more than spring ones because the transi-
tion to the aggressive stage of the disease oc-
curs when the day temperatures are about 170C
and when humidity is high. Under our oceanic
climate this mostly occurs in the course of the
second week of May, when winter faba beans are
in the full growing and flowering stages and
the spring onmes have not yet started flowering,
presenting a much less advanced vegetation. The
most important damage occurs on the flowers and
the young pods due to wilt or abort. The fall
of the leaflets due to their total necrosis also
contributes to reducing photosynthesis, and con-
sequently the yleld may be reduced to nil. Al-
though the epidemiology of the disease is not
fully understood yet, the regions where winter
and spring are both mild and wet are known to
favour it together with all the factors re-
sulting in an excess of vegetation (too dense a
crop, too early a sowing, excessive nitrogen
manuring etc.).

The rust disease, Uromyces fabae Pers,, unlike
Botaytis fabae, attacks spring faba beans more than
winter ones, because it needs higher temperatures
and lower humidity in order to develop. It causes

the grain to decrease in size and even to shrivel.

The later varieties are more exposed to the dis-
ease. For the time being Ascochyta fabae Speg. is
not a very serious parasite but its transmission
by seeds and its persistence in the soil would
favour its spread in regions where the spring is
wet and cold.

The frost hardiness of winter faba bean is not
very high. In France, the Cote d'Or populations
which used to have the best genes for frost
hardiness could not stand temperatures under
-15°C in bare ground. Only regular snow cover
allowed it to hold its ground in this eastern
region. The western and south-western winter
populations were killed at about -8°C. The win-
ter hardiness limits of contemporary varieties
are slightly lower than that of Cote d'Or but
their recovering ability, inherited from the
more vigourous seedlings of the English popula-
tions, (except for the more susceptible Spanish
variety Talo) is better (Table 1). Spring var-
ieties are resistant to -6°C which is generally
enough to overcome the late frosts.

Faba bean has an entomophilous pollination.

The most efficient pollinators being the long
tongued bumble bees (Bombus hortorum)and solitary
bees (Eucera and Anthoptora). Bombus terrestris frequent-
ty make holes in the lower part of the corolla
and 'rob' the flower. Honey bees often use these
holes to collect nectar and so become inefficient
too. Most of the faba bean varieties need visits
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Table 1, Varieties of winter faba bean culti-
vated in France. (INRA Rennes, 1974-
1979).
Name and Séed yield 1000 Earliness(in days)
Source %M. Beagle kernel c.f, Maris Beagle
weight to to
(g) flower maturity
Avrissot
INRA 102 569 + 6.1 + 2.8
Survoy
INRA 100 558 + 4.3 + 3.1
Soravi
INRA 103 536 + 2.5 + 2.9
Throws
RHM 100 615 + 0.3 + 1.2
Bulldog
PBI 103 645 - 2.1 - 0.5
Maris Beagle
PBI 100 625 30/4 28/7
Talo
CUSESA 79* 611 + 20.0 + 14.4

* killed by frost in 1879.

by these insects to produce pods and the presence
of efficient pollinating fauna is an important
factor for yield, though this is difficult to
quantify since it also depends on the environ-
mental conditions. There are autofertile variet-
ies that can produce pods even without insect
tripping of the flowers. The genes that determine
this autofertility are very frequent in the Med-
iterranean populations where natural selection
has favoured autogamy imposed by the lack of pol-
linators (this is the case in particular for the
Spanish variety Talo).

Table 2. Varieties of spring faba beans culti-
vated in France (INRA Rennes, 1953-
1979).

Name Seed Yield No. of 1000 Earliness(in days)

(as % of years kernel «c.f. Ascott
Ascott) weight to to
(g) flower maturity

Strube 110 27 602 + 4,5 + 2.4
Skladia 98 8 413 -1.5 - 0.3
Pavane 94 14 516 + 0.5 + 0.3
Ascott 100 27 432 2/6 9/8
Herra 92 6 332 - 3.0 - 0.5
Diana 90 7 366 + 0.9 + 1.3
Columba 84 26 321 -7.1 - 5.2
Maxime 80 6 345 -5.8 -5.0
Primeperle 78 9 331 - 1.2 + 1.0

Faba bean growth is indeterminate. If for cli-
matic reasons or as a result of pest or disease
attack the lowest nodes do not produce pods,
the resulting deficit may be made up by the upper
nodes. This is an advantage of the species, but
this plasticity may in extreme cases prove to be
a drawback because it may lead to an excess of
vegetation causing lodging and lateness. There
is a mutation with determinate growth ('Topless’;
Sjodin, 1971) but its use in selection has not !
given any results yet. It would be useful to
select types with improved harvest index as well
as small seed for easier sowing. With the cur-



rently grown types the seed rates are compara-
tively low (25 pl/m2 in winter, 50 pl/m2 in
spring) which result in a weed control problem.

Sclutions to the main agronomic problems

The different characters of faba beans discus-
sed above set agronomic problems to which cul-
tural and varietal solutions must be found to
give more stable and increased yields in the
near future,

The choice between the generally higher yield-
ing winter types and the spring types must be
made in the knowledge that earlier rooting and
flowering of the former usually results in the
crop escaping the effects of drought and damage
caused by black bean aphid. On the other hand,
winter types are exposed to winter injuries and
their frost hardiness is known to not be as good
as that of wheat. They are also more susceptible
to Botnytis attacks.

Choice of location must take climatic factors
into account : the spring rainfall ensures good
pod set for spring varieties but increases the
risk of Botrytis fabae for winter types. The fre-
quency of heavy winter frosts will prevent the
cultivation of winter types in the continental
eastern regions.

Edaphic factors are equally important. Deep
s0il with good water retaining power (loamy,
clayey and clay-lime soils) are preferable to
lighter soils. Excess clay must be avoided as
damp conditions lead to anaerobic conditions,
preventing the development of Rhizobium strains.
Moreover, faba bean prefers a pH over 6.

The improvement of cultivation techniques in
the short-term will result in more stable and
increased yields.

The place of faba bean in the rotation and
its manuring must take into account the fact
that it is a leguminous crop which results in a
sowing of nitrogenous fertilizer; however the
crop cannot stand high levels of nitrogen in the
soil,

The preparation of the land must be done so as
to store maximum water and to allow deep sowing
(6 cm) which will protect the seed against frost
and bird damage and against the phytotoxicity of
surface herbicides.

Early sowing (end of February, beginning of
March) limits the water requirements of spring
faba beans and reduces the risk of black aphid
damage. Earliness must not preclude good prep-
aration of the land. As for winter faba beans a
compromise between too early and too late sowing
must be found. The former causes exposure to
frost damage in winter time and Botaytis in the
middle of spring, the latter means the crop will
not be harvested before the weather gets colder
in the autumn.

Relation between dates of sowing and
seed ylelds of spring faba bean var-
jeties (I.N.R.A., Rennes, FRANCE).

Table 3.

Seed Yield (t/ha)

1= == = =% ccmaccceecactsenranenn...
Faba beans for health

"They are plants of Venus and the distilled
water of the flower of garden beans. is good
to clean the face and skin from spots and
wrinkles ... Flour of beans and fenugreek mix-
ed with honey, and applied to felons, biles,
brusies, or blue marks by blows, or the im-
posthumes in the kernels of the ears, helpeth themj
all, and with rose leaves, frankincense, and
the white of an egg, being applied to the
eyes, helpeth them that are swollen or do wa-
ter, or have received any blows upon them,if
used in wine. The husks boiled in water to
the consumption of a third part thereof,stay-
eth a lax, and the ashes of the husk, made
up with hog's grease, helpeth the old pains,
contusions, and wounds of the sinews, the
sciatica and gout".

m

From 'Culpever's Complete Herbal' by the
astrologer physician Nicholas Culpeper
(1616-1654),

Dates: Early Mid Early Variety
Variety March March April LSD = 0.43
Strube 5.49 4.87 3.97 4.78
Ascott 5.00 4.33 3.65 4.33
Columba 4.88 3.87 3.37 4.04
Niki 4.09 3.70 2.96 3.58
Date of sowing 4.19 3.49
LSD = 0.41 4.87

X DO IS
The seed rate has a direct influence on yield.
The seed cost and the risk of lodging determine
the higher limit, which is 25 pl/m2 for the win-
ter faba bean and twice as much for the spring
ones. The row width has little importance. It can
range from 20 to 50 cm, the larger widths allow-
ing a better airing of the crop and the possibil-
ity of hoeing. Most drills are suitable. Never-
theless some large seeded varieties (weight over
0.7 g) need to be drilled deeper. To make sure
of obtaining the required plant population all
seed should be dressed by maneb, thirame or
benomyl.

Crop protection is required mostly against the
following three: weeds, Botraytis and Aphid control.
Except for the grass-killers, which are incorpor-
ated in the land before sowing (di- and trial-
late), selective herbicides for use on the faba
bean crop do not yet exist. Nevertheless, selec-
tivity can be achieved with herbicides of low
solubility used after sowing and before germin-
ation (methabenzthiazouron, simazine, dinoterbe,
neburon and linuron associated with nitrofene
or trifluralin). Their efficiency depends on the
tilth and moisture of the land. They need deep
sowing and can be toxic when washed down in too
light soils. If these are efficient, later post-
emergence herbicides such as dinoterbe or carb-
etamide can be used on winter seedlings and di-
noseb on spring ones. The successful use of the
latter requires a precise temperature and stage
of plant growth. :

The chemical control of Botrytis can be realised
through systemic fungicides such as methylthio-
phanate or benomyl. However, their persistence
is not high and it is often necessary to spray
several times. Spraying is nost efficient when
the disease reaches the virulent stage, but then
the plants are in full flower and it is diffi-
cult to go through the crop because of the
height of the plants (one meter or more). An
earlier spraying at the beginning of the flower-
ing period, when the plants are less than 45 cm
tall, protects the plant during the first half
of flowering. This needs to be followed by a
second spraying when the fungus becomes virulent.

The black bean aphids are also controlled by
chemicals, but, because of the low persistence
of the aphicides, spraying must be done during
flowering of spring faba beans with the resul-
tant difficulties. In this case it is important
to use only pesticides that are not toxic for
pollinating bees, such as pirimicarb, phozalon
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or bromophos. Primicarb has a very strong ef-
ficacity and preserves the predatory fauna (Coc-
cinellidae, Syrphae etc.). Nevertheless, in areas
where the risk of infestation is very high it

is necessary to spray just before flowering with
a more persistent aphicide such as oxydemeton
methyl. Knowledge of the number of eggs on the
secondary winter host (Evomynous) (one egg per 200
buds) or, in the shorter term, of the number of
infested plants at the end of the migration
flight would allow suitable spraying predictions
and the preservation of the predators. In wetter
areas a parasitic fungus (Entomophtora) can also
control the pest. )

Irrigation can be undertaken in the particu-
larly dry areas where rainfall is the limjting
factor for the crop. This should be done during
the first part of flowering, beginning with the
swelling of the first flowering buds, and ending
when the pods of the fifth node are a good size.
The weekly amount of water is calculated to fill
the water deficit (ETP x 1.25 - rainfall) during
this period. Later irrigations lengthen the grow-
ing period and increase the vegetative mass but
not the seed yield. Moreover, they favour the
spreading of Botrwytis fabae which must be effici-
ently controlled. Early sowing is advisable in
any case, to reduce the water requirement and
also to avoid too high temperatures during
flowering and pod setting.

A good matching of the factors of management
of faba beans with the agroclimatic conditions
is indispensible in obtaining yields high enough
to be competitive, and stable enough to secure
a regular supply to users.

In the near future, use of cultivation tech-
niques more adapted to each location should
allow farmers to obtain good profits from this
species, with its advantages as a break from
cereals,

In the long run, improvements may be made
through genetic improvements, ideally through
making the best use of hybrid vigour, either
by hybrid combinations obtained with the aid
of male sterility, or by synthetic varieties
arising from recurrent selections for yield. The
stability of the crop's growth and production
should also be improved by obtaining new ideo-
types through mutagenesis and/or the recombina-
tion of fundamental morphological and physio-
logical characteristics.

* AFPP - (Association Francaise des Producteurs
de Plantes a Proteines. Legumineuses a
graines, Paris). French Association of
Protein Crop Producers - Pulses.

AMSOL - (Association des Etablissements Multi-
plicateurs de Plantes Legumeineuses a
grosses graines) Association of Seed
Producers of Protein Plant - Pulses.

UNIP - (Union Nationale Interproffeccionnelle
des -Proteagineux) Interprofessional

National Union for Protein Crops.

**FORMA - (Fonds d'Orientation et de Regularisation
des Marches Agricoles) Fund for Orien-
tation and Regularisation of Agricul-
tural Markets.
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Faba beans in Japan: a history of research

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

It was in 1888 that the Scientific Agricul-
tural Society was established following the foun-
dation of the Society of Botany and Zoology.
Since then, many pioneers have made efforts to
promote the science of agriculture in Japan
through agricultural education, experimental re-
search and the compilation of agricultural sta-
tistics. Accompanying the development of scien-
tific agricultural research, many specialised
societies were established between 1910 and 1930
in the areas of genetics, breeding, crop science,
horticultural crop science, soil and manure,
phytopathology, and applied entomology.

Although the history of faba bean cultivation
in Japan goes back over 1200 years, cultural
practices used by farmers were not clarified un-
til 1697 by Miyazaki's book 'Nogyo-Zensho'. Far-
mers followed these practices up to the end of
the First World War following which agricultural
research began to have a considerable effect in
improving the old practices (Kogure,1979). Fig.
1 shows the statistics of faba beans which were
first officially recorded in 1905. Though the
yield was maintained at about 1400 kg/ha it fell to
1000 to 1100 kg/ha after the end of the Second
World War. . Production has decreased rapidly to-
gether with the area planted since 1933 and the
imported quantity of faba beans has been higher
than the home-produced quantity since 1960, so
that today's situation in Japan is similar to
that in all developed countries (FAO, 1977).

History of faba bean research

There have been 236 reports concerning agri-
cultural research on faba beans. The first study
was carried out on the relationship between
growth and soil reaction in 1912 (Table 1). The
research histories of each section can be sum-
marised as follows:

1. Research in subject areas of genetics,
crop husbandry, soils and fertilization,
and insect damage began during the period
1912 to 1930. This included studies of
the confirmation of chromosome number and
its behaviour (a), problems in practices
of winter cropping (j), soil reaction(m),
inoculation of root nodule bacteria (n),
and broadbean weevils (q).

2. In the next two decades, research develop-
ed in all subject areas except for germ-
ination, virus disease, and seed quality
and processing. During this period, there
were many results of analyses about the
characteristics of flowering and maturing
habit, including pollen germination (b),
photoperiodism (h), vernalisation (h), and
adaptibilities for the environmental fac-
tors, especially the wet-injury (e) and
the implications for agriculture. Of the
diseases, however, stem wilt began to re-
sult in severe damage of the crop, this
being closely related to winter cropping
in wet conditions (p).

3. The efforts of researchers have produced
a lot of reports in the following ten years
(1951-1960) and contributed to progress
being made on the importance of phosphorus
fertilizer (o), herbicides (k), mixed crop-
ping (k), and the relationship between
germination and colour of seed-coat (d).
Moreover, there were some valuable reports
about the ecological analyses of seeds,




Table 1.

Research history of faba beins in Japan.

Number of reports and publications

1911- 1921~ 1931~ 1941- 19561~ "1961- 1971-
Section/ subject 1020 1930 1940 1950 1960 1970 1979  rotal
breeding and genetics 3(a)* 2 1(b) - 4 1(e) 4 15
germination - - - g(d) - 2 11
physiology growing process - - 2(e) 3 15(f) 7 18(g) 45
flowering &
ecology maturing - - 2(h) 3 17(1) 7 - 29
crop husbandry - 2(3) 5 7 22(k) 3 1(1) 40
soil & fertilizer 1(m) 1(n) 4 2 7(0) 2 1 18
disease virus - - - 8 7 22
damage others - - 3 4(pP) 8 1 2 18
insect damage - (@) 4 - 7 4 1’ 19
seed quality & processing - - - - 9 3 7(r) 19
4 8 21 19 105 36 43 236

*The letters a to r refer to the specific subject areas mentioned in the text.

more specifically with reference to dif-
ferent production regions or growing loca-
tions (i), and the physiological analyses
of the growing process (f) which was the
start of the author's studies.

Within the last 20 years, research on faba
beans decreased steadily together with the
decline in home-grown production. But stud-
ies on the karotype (¢) (Yamamoto, 1973),
photosynthesis and respiration, dry matter
production, and matter translocation (g)
morphology and physiology of roots (g)
(Tanaka, 1971), and virus diseases (Tanaka,
1973) have been carried out in studying the
characteristics of this bean crop. Studies

of the after-ripening practices (1)
(Kogure, 1974), feed value of seed (r)
(Totsuka, 1977), and the maintenance of
quality for green seed (r) (Iwata,1971)
have also been made in line with changing
national needs.

The future of faba bean cultivation in Japan
is not good because of the overlap between faba
bean harvesting and the subsequent rice trans-
planting time, which has now been pushed for-
ward by the propagation of young seedlings.
However, there is the new and the hopeful deve-
lopment of the crop for use as green seed, and
use of plants for animal feed. Consequently, we
have to reassess our varieties (Kogure,1979)
and to introduce foreign ones very soon.
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Fig.1. Faba beans in Japan.
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Short Communications

All faba bean researchers are invited to contri-
bute Short Communications for FABIS Newsletter
No,.3. These should be not longer than 600 words
with one Table and/or Figure and should be submitted
l?efore December lst for inclusion in the March 1981
issue,

General

A note on the use of the term“1000 kernel weight *
in faba beans

R.J. Heringa
Foundation f{or Agricultural Plant Breeding, SVP Wagenin-
gen, HOLLAND.

It is usual to use 1000 kernel weight as the
measure for seed size in faba beans (Vicia faba),
and on this basis samples are classed as minox,
equina or majon. However, the 1000 kernel weight
is not an accurate measure of seed size, which
depends more on the shape of the bean - whether
or not it is short,round, flat,shrivelled,filled
or not filled.

Would it not be better toindicate the seed size
by a sieve measurement in mm, as is commonly done
with potatoes?

At maturity each row was harvested seperately,
and the yields were converted to a comparable
yield per unit area basis (g/10 m2). Mean yield
was much higher for the two outside rows (1 and
5) than for the inside rows (2,3 and 4). This is
undoubtedly an edge, or border, effect. A similar
effect is evident with the shorter rows (0.5 and
1.0 meters), which produced higher per unit area
yield than did the longer rows.

To examine these results in greater detail,
combined mean yields for the outside rows (1 and
5), the next to outside rows (2 and 4) and the
inside row (3) were subjected to an analysis of
variance. These analyses are given in Table 2.

There was a highly significant effect of row
length and of the position of the row within the
plot. There was no indication, however, that the
effect of row length is dependent on position.
Further analysis of the positional effect reveal-
ed that there was no significant difference in
yield among the three inside rows (2, 3 and 4),
The outside rows (1 and 5), however, differed
significantly from the inside rows. Clearly, in
faba bean yield trials it is necessary to provide
and outside unharvested row on either side of the
plot to guard against border effects. The data
presented here, however, indicate that no more
than one guard row on either side is needed.

Table 2. Analysis of variance of faba bean yields.

Plot technique studies on faba beans I:
row length and border effects

Roger Petersen, Mamdouh Omar and Geo4§ Hawtin
ICARDA, P.0. Box 5466, Aleppo, SYRIA.

In 1979 a study was initiated to obtain infor-
mation on the effect of number of rows and length
of row in experimental yield trialswith faba beans
{Vicia faba).

Two experiments were conducted at Aleppo: one
with small seeded and one with large seeded local
beans. Each trial consisted of eight replications
in a randomised block design. The experimental
units were 5-row plots planted on a 50 cm spacing
between rows with a one meter alley around each
plot. Treatments consisted of various row lengths.

1. 0.5 meters (0.25 mZ) 4. 2.0 meters (1.00 m2)
2. 1.0 meters (0.50 m2) 5. 2.5 meters (1.25 m2)
3. 1.5 meters (0.75 m2) 6. 5.0 meters (2.50 m2)

Table 1. Mean yields of small and large seeded
faba beans grown in different row

lengths.

Yield (g/10m2)
row length

Row Mean

No. (g):

Small Large
Source df MS F MS F
Biock 7 12,487,947 20,78% 3,524,650 7.,09%

Row length 5 4,766,954 7.93* 25,336,890 50,99%

Position 2 9,075,763 15.10% 15,813,732 31,82*
3 vs, 244 1 10,251 .02 24,225 .05
out vs. in 1 18,141,276 30.19#* 31,603,238 63.60*

Length x

Position 10 147,718 .25 77,172 .16

Error 119 600,970 496,883

cv 22.8% 16.2%

* Significant at the 1% level.

Further analysis of the effect of row length in-
dicated that there was no significant difference
in yield among the rows one meter long or longer.
However, rows 0.5 meters long had a significantly
higher yield than did longer rows. This almost
certainly reflects an edge effect on short rows.

In summary, the results of this trial indicate
that for yield experiments with faba beans a bor-
der row is required on each side of the plot. Fur-
ther the row length should be at least one meter.
It should be noted, however, that in the trials
an alley of one meter was left around each plot.
This practice is used primarily to reduce the ef-
fects of differential inter-cultivar competition.
It may be, however, that when such competition is
of small effect, alley size can be reduced and
some alleys eliminated. This could in turn affect
the optimum configuration of the nlot.
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Plot technique studies on faba beans Il :
length of row, number of rows,and number of
roeplications

Roger Petensen, Mamdouh Oman and Geofd Hawtin
TCARDA, P.0. Box 5466, Aleppo, SYRIA.

In 1979 a study of small plot techniques for
yield trials with faba beans [Vicia faba} was con-
ducted at the ICARDA research station near Aleppo,
Syria. A description of the study and some of the
results are presented in another short communica-
tion (Petersen, Omar and Hawtin, 1980). This paper



"reports the findings as regards the effect of
length of row, number of harvested rows, and num-
ber of replications on the accuracy of the trial.

The accuracy of the trial is reflected in the
standard error of the treatment means which, in
turn, is affected by row length, number of rows,
and number of replications. The effect of row
length, to a large extent, is determined by soil
heterogeneity.H.F. Smith (1938) showed that the
relationship between the variance, V4, of plotsx
units in size and the variance, Vi, of plots one
unit in size is given by the expression

Vy = Vp/xP

In the context of this paper
Vx = variance of a plot with rows x meters long. -
V; = variance of a plot with rows one meter
long. '
b = Smith's coefficient of heterogeneity

Smith's b is an objective measure of soil heter-
rogeneity. It can vary between zero, complete uni-
formity, and one, highlieterogeneity. Using the
data from these trials, Smith's b was computed for
both the small seeded and the large seeded exper-
iments. For the small seeded trial b = 0.7307,in-
dicating a high degree of heterogeneity For the
large seeded trial b = 0.3553, indicating a fair
degree of uniformity. The implication is that
length of row had a greater effect in the small
seeded trial than in the large seeded trial, an
effect which was probably due to different soil
heterogeneity rather than differential genotypic
responses.

The question now arises about the number of rows
to be harvested. Some insight into this can be ob-
tained by estimating the variance between rows
within plots. Using only the center three rows
estimates of the components of variance between
rows and between plots were obtained. For the
small seeded trial the between row component,

Srz, was 1,009,196 and the between plot component,
sz, was 154,805. Variance comnonent estimates for
thg large seeded trial were S,< = 553,368 and

Sp = 65,160,

Combining the information on variance components
with the information on heterogeneity it is found
that the variance of a treatment mean, Vy, can be
expressed as

Sr2 + nS 2

V—=_r2_
v rnl

where
Sr2 = variance between rows
sz = variance between plots
r = number of replications
n = number of harvested rows
1 = number of 0.5 meter row lengths
b = Smith's coefficient of heterogeneity
The effect of changing the number of replica-

tions, number of rows, and %ength of row may be
seen by substituting for Sr°, Sp2, r,n,l and b in
the above equation. Further, since the 5% least
significant difference (L.S.D.) is given, approx-

imately, by
L.S.D. (.05) = 2\/2v9

the effect of changes in row length,number of rows,
and number of replicates may be obtained. Esti-
mates of the L.S.D. for these trials under various
conditions are given in Tables 1 and 2.

Note that in either trial there is little de-
crease in the L.S.D. as the number of rows is in-
creased beyond 3. Note, also, that there is lit-
tle change in the L.S.D. for row lengths greater

than 5 meters.

Table 1. 5% L.S.D. for various row lengths, num-
bers of harvested rows, and numbers of
replications in the small seeded trial.

5% L.S.D. (g/10m2)

No. of No. of Row

reps rows Length: 1.0 2.5 5.0 10.0

(m)

1 1675 1199 931 723

2 3 1088 779 605 470
5 927 664 515 400

1 1185 848 638 511

4 3 770 551 428 332
5 656 469 364 283

1 967 692 538 417

6 3 628 450 349 271
R 535 383 298 231

Table 2. 5% L.S.D. for various row lengths, num-
bers of harvested rows, and numbers of
replications in the large seeded trial.

5% L.S.D. (g/10m?)

No. of No. of Row

reps rows Length: 1.0 2.5 5.0 10.0

(m)

1 1573 1177 1039 917

2 3 999 748 660 583
5 839 628 554 489

1 1112 832 735 648

4 3 706 529 467 - 412
5 593 444 392 346

1 908 680 600 530

6 3 577 432 381 336
5 484 362 320 282

Tables 1 and 2 may be used to estimate the num-
ber of replications, number of rows, and length
of row required to attain a given accuracy. For
example, suppose it is dgsired to have an L.S.D.
no greater than 500g/10m“ in a trial with four
replications. Based on data from the small seed-
ed trial, this level of accuracy could be at-
tained with one row 10 meters long, three
rows 3 meters long, or five rows 2 meters long.

Plot technique studies on faba beans lil:
border effects for different plot designs

Momdouh Oman and Geoff Hawtin
ICARDA, P.0. Box 5466, Aleppo, SYRIA.

An experiment was conducted in the 1978/79
season to study the effects of different field
plot designs on the yield of the border and the
next two inner rows when the adjacent plot was of
the same or a contrasting genotype. Two genotypes
were used in the trial: (A) a local Syrian, high
yielding and highly branched V. faba major culti-
var (ILB 1814) and (B) a shorter, lower yielding
and less branched V. faba minon cultivar from
Sudan (Hudeiba 72). Three designs were compared:

a. a single row was left unplanted between
plots.

b. the plots were planted contiguously,
without an empty row.

15



c. a single row of a third cultivar (ILB
1812; of intermediate growth habit and
vigour) was planted between adjacent
plots.

The length of the rows in the plots was 5 m
and rows were planted 65 cm apart. At maturity
the three rows under test (numbered 1,2 and 3
from the border) were harvested separately and
the yield recorded (g/row). The trial layout is
more fully explained in Table 1.

The trial was randomised in four replicates.
In order to compare the yields of the different
rows within each treatment, a split-plot analy-
sis was used in which the 12 treatment combin-
ations were assigned to main plots and the row
positions were considered as sub-plot units.

Results and discussion

From the analysis of variance, the main plot
effects, sub-plot effects and the interaction
between them were all highly significant.

Table 1.

Yield (g/row) of first, second and
third rows in plots adjacent to the
same or a contrasting genotype under
different plot designs.

third row, (treatment 6). In all other treatments
there were no significant differences between any
of the rows. This trial design might thus be use-
ful for comparing similar genotypes. When com-
paring contrasting genotypes, however, it may be
necessary to discard more than one border row
from both sides of each plot, a situation which
would be impractical if seed supply were limiting.

In the plot design in which a single border row
of a common cultivar of intermediate vigour was
usedto separate plots (treatmeants 9 to 12), there
were no significant differences between the first
second and third rows of either genotype tested.
In trials in which contrasting genotypes are to
be compared and in which seed or land are limit-
ing factors, it may thus be best to plant a
single row of a cultivar of 'average' growth
habit between each plot. In this situation it
should even be possible to get reasonably accur-
ate data on single-row plots.

Reference:

Petersen, R.G., M.A. Omar and Geoff Hawtin
(1980).'Plot technique studies on faba
beans I. row length and border effects'.
FABIS 2, 14,

Yield (g/row)

Main Row No.l Row No. 2 Row No. 3
Plot (border row)
Treatment*
1 A-A 626 577 607
2 A-B 910 736 690
3 B-A 448 345 358
4 B-B 342 284 314
5 AA 642 674 685
6 AB 750 742 629
7 BA 351 347 309
8 BB 331 334 326
9 ACA 657 630 659
10 ACB 629 630 649
11 BCA 324 351 315
12 BCB 343 332 364

5% LSD for row positions within the same main
plot treatment = 78.9 g.

*A = ILB 1814; B = Hudeiba '72; C = ILB 1812.
The first letter indicates the genotype evalu-
ated. The last letter indicates the adjacent
genotype. A dash (-) indicates than an empty
row was left between plots and the letter C in-
dicates that a single row of a common entry
(ILB 1812) was planted between adjacent plots.

The results, summarised in Table 1, indicated
that when an empty row was left between plots
(treatments 1 to 4) there were large differen-
ces between the yield of the row adjacent to the
empty row and the second row. The differences
were greatest when the adjacent plot was of a
contrasting genotype. There were no significant
differences, however, between the yields of the
second and third rows. This result is consistent
with the findings of Petersen et. af. (1980), and
indicates that a single border row should be
discarded from both sides of plots in yield
trials in which there are gaps between the plots.

When no empty row was left between plots (treat-
ments 5 to 8)there were no significant differences
between the first and second row. However in the
case where the vigorous genotype (ILB 1814) was
directly adjacent to the weaker one (Hudeiba 72),
there was a significantly higher yield in the
first two rows of the former compared to the
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Training of food legume researchers in the Near
East and North Africa

Richand Stewarnt and Habib Ibrahim
Trnaining and Communications Proghram, TCARDA, P.0. Box 5466,
Aleppo, SYRIA.

As noted in the last issue of FABIS (Hawtin
and Stewart, 1979) there are many specific prob-
lems faced by faba beans trying to grow in the
Near East and North Africa region. Thesa include
Ascochyta and Botnytis diseases, Onobanche infesta-
tions, insect pests(esp. aphids, Si{tona weevil),
weeds, drought, high temperatures, winter frosts
and salinity. Added to these problems is the
fact that in many countries of the Region there
are insufficient numbers of research staff work-
ing among the relevant disciplines to enable the
crop to achieve a greater success.

Manpower problems.

Table 1 shows the low number of researchers
working with faba beans in several of the coun-
tries where large areas of the crop are grown.
This is most clearly the case in Ethiopia, Mor-
occo and Tunisia, and to a lesser extent in Al-
geria, Iraq and Syria. These countries appear to
have the most urgent manpower needs of the re-
gion. Table 1 also shows that the number of re-
search workers would be much lower were it not
for three training courses concerned with faba
beans which have taken place to date.

Past training for the Region.

As can be seen from Table 1, training in the
Near East and North Africa region has in the
past, apart from university courses, been large-
ly organised and sponsored by outside organisa-
tions., To date, only three courses in the Region
have attempted to satisfy the demand, or need,
for trained faba bean researchers. The first was
sponsored by the Arid Lands Agricultural Develop-
ment program (ALAD) and began in 1974. The course
was entitled 'Food Legume Training', and ran for
two years. A total of 26 trainees from 13 coun-
tries in the region participated in the course,
which was held in Lebanon and dealt primarily
with the breeding of faba beans, chickpeas and
lentils.

The second course was organised by FAO, and




Table 1. The number of participants attending
recent food legume training courses
in the Near East and North Africa.

Country Area of ALAD2 DANIDA2 ICARDAZ

faba beansl 1974 1975 /FAO  1978/79/80
(ha)

Ethiopia 220, 300 1 1 (no data 1

for

Morocco 200,000 - fndtve duil 1

Egypt 104,700 2 2 countries) 2

Tunisia 62,700 - - 4

Algeria 33,300 2 2 4

Turkey 32,000 2 1 10

Iraq 22,300 2 1

Sudan 15, 300 2 1

Syria 7,000 - - 11

Libya 5,000 - - 1

Cyprus 2,300 1 - -

Lebanon 1,000 - - 3

TOTALS 12 8 16 42

lyalues are means of 1975, 1976 and 1977 figures
in the FAO Production Yearbook, 1977.

2details of the three training courses are given
in the text.

was supported financially by the Danish Inter-
national Development Agency (DANIDA). The course
was held over four months in 1975, and of the

10 countries represented by the course partici-
pants, four are major faba bean producing
countries of the Region.

ICARDA's Food Legume Training Course is now in
its third year. The course has concentrated on
the three legume species faba beans, chickpeas
and lentils, Of the 53 trainees who have attend-
ed the course, 30 came from the countries listed
in Table 1, 17 concentrated on faba bean improve
ment, and all studied faba beans to some extent.
The course has been organised in three main sub-
ject areas: crop improvement/breeding, agronomy
and physiology, and field experimentation, Sup-
porting subjects have included mechanisation,
crop protection and communication and extension.
During the course trainees have had discussions
with the staff of the Farming Systems Research
Program on the different approaches to agricul-
tural research, the importance of studying in-
dividual crops as one component of a farming
system, and the possible deficiencies in the
existing structure and organisation of agricul-
tural research in the Region.

— e
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Apart from these three courses, graduate train-
ing and research on faba beans has been held at
some of the Region's universities, principally
at the Universities of Cairo, Alexandria, Jordan
and the American University of Beirut (AUB).
Graduate training has also taken place elsewhere
in the world for research workers based in the
region. For example, scientists from the Sudan,
Egypt, Ethiopia, Irag and the Lebanon have stud-
ied at the Universities of Reading, Oxford, Lon-
don and at PBI (Cambridge) in the UK, at INRA,
Dijon in France, atthe Universities of Wisconsin
in the U.S.A. and Manitoba in Canada. There are
several other institutes not mentioned here, and
there are several researchers now working with
faba beans in Region who completed higher degrees
elsewhere in the world on other crops,

Major needs for training in faba bean research.

Faba bean research in the Near East and North
Africa region is based on the traditional ap-
proach of studying one or two factors at a time,
Often the researcher does not integrate his re-
sults and knowledge with all the other factors
affecting the crop e.g. other crops in the far-
mer's rotation, economic and social advantages of
one cultural practice versus another, the var-
iability of climate, the effect of conducting
research away from farmers' fields etc. We think,
therefore, that major needs for training in the
region are to give an appreciation of the im-
portance of i) a well balanced approach to re-
search 1i) understanding the cropping systems
and practices that farmers employ iii) recog-
nising the limitations of research station
studies. Within these areas the role of the
national level communicator, extension officer
and information officer is crucial. A holistic
approach to research should be the basis on
which the specific subject areas covered by
training courses are built.

The specific subject areas where deficiencies
in training are most acute in the Region are
weed control, pathology and pest (including
Onobanche) control. These are followed by breed-
ing, seed technology and communication studies.
In faba bean breeding there are needs for train-
inginmethodology, hybridisation techniques and
breeding for resistance to insects and diseases.
In many countries of the region there are marked
deficiences in communication studies. Future
training programs may do well to recognise this
deficiency and incorporate discussions on the
ways researchers can strengthen their links
with other agriculturalists concerned with the
crop. Links with scientists in other disciplines
who are working on the same crop are often weak
and need to be strengthened e.g. through FABIS.

There are other areas where there is clearly a
need for training but where this is not as urgent
as for those outlined above. These include micro-
biology, soil studies, genetics for breeders and
anti-nutritional factors.

Future training.

Training in the future needs to be provided
for the technical staff in all countries of the
region, for research staff in most countries, and
for communicators and seed production specialists
in all countries of the region.

Training needs to concentrate on the specific
subject areas outlined above. We think that
training courses should:

i) emphasise the need for an integrated approach
to agricultural research, so that the train-
ees are aware of the long term benefits of a
multi-disciplinary approach to development.
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ii) reflect the importance of communications
between the researcher, the farmer, the ex-
tension worker and the information officer.
If such communication is non-existant or
clouded then not only can the results of
research be doomed to get no further than
the researcher's immediate sphere of col-
laborators, but the very assumptions on
which that research is based can be inap-
plicable or can be over-simplications of
farmers problems.

iii) be conducted increasingly at the national
level so that they can address more directly
the problems encountered in one country or

in a small group of countries.

deal increasingly with trials carried out
on farmers' fields.

result in a network of
out the Region who are
countries' problems in
those in the Region as a whole,

If anyone has any further information on train-
ing in the Near East and North Africa relevant
to faba bean research, we would be pleased to
hear from them.

References:
ALAD Yearbook (1975).'Training Programs: Sor-

ghum, Millets and Legumes'. ALAD, Beirut,
Lebanon.

FAO/DANIDA (1977).'Food legume crops: improve-
ment and production'. FAO, Rome.

Hawtin, G.C. and Stewart, R.A. (1979).'The devel-
opment, production and problems of Vicia faba
in West Asia and North Africa'. FABIS 1, 7.
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iv)

v) ex-trainees through-
aware of their own

the perspective of
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Faba bean wine

Recipe for a traditional Old English country
wine:

Shelled green faba beans, too
old and "black in the eye"

for normal use 2 kg (4% 1b)
Chopped sultanas 250 g (9 oz)
Lemon 1

White sugar 1 kg (2% 1b)
Water 4 litres (7 pts)-

Cereal yeast and yeast nutrient
(ammonium phosphate + vitamin B;)
1. Boil the beans and the thinly pared lem-
on rind in the water for one hour, then
leave to cool.

2. Strain the liquor on the chopped sultan-
as, add the lemon Juice, nutrient and

active yeast.

Ferment in a large covered vessel for
Y five days, pressing the fruit down daily.

4. Strain out and press the sultanas, stir
in the sugar, pour the mixture into a
fermentation jar, fit an air-lock and
ferment out.

Decant or syphon into a clear jar, add
one crushed Campden tablet and when clear
| decant again.

Mature the wine for nine months before
bottling and serve it cool and dry.

Based on a recipe in 'The Compleat Home Wine-

maker and Brewer' by Ben Turn
Books, 1976. y er, Emblem
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Breeding and Genetics

The divided world of V. faba

M.T. Moreno and A. Martinez _
Instituto Nacional de Investigaciones Agrarias, Apartado
240, Condoba, SPAIN.

It is by now well known that there are two big
groups of varieties in V.faba: those well adapted
to climates characterised by mild winters, short
springs and long and hot summers, and those ad-
apted to cold winters, rather long springs and
short and fresh summers (we will not consider
horticultural faba beans here).We will refer to the
former as 'Mediterranean’' and the latter as
'European' varieties. The border line crosses
northern Spain, northern Italy and probably
southern France with northwestern Greece and Yug-
oslavia lying north of this imaginary line. Good
varieties from one group generally do not perform
well when tested in the other region. To ignore
this fact has produced some seriousresults suchas
the case of varieties registered in Cordoba in
1971 following direct importation probably from
England or Germany.

To get more precise knowledge about the gap
separating both groups, we conducted two trials
using four Spanish selections (INIA 03,04,05 and
06), three 'European’ popular varieties includ-
ing two winter types (Maris Beagle and Coted'Or)
and one spring type (Maris Blaze), and also two
paucijuga populations that can be classed in a
third group ('Indian’) because of their many pri-
mitive and special features (accession numbers
VF 171 and 172).

In the first trial we tested the material at
two dates of sowing, mid-autumn and mid-winter,
and at two densities: low (5 plants/mz) and med-
ium (15 plants/mz). Table 1 summarises the res-
ults. The two winter varieties did not yield
when sown in February and one of them (Coted'Or)
did not even flower. Maris Blaze, when sown in
November, did not yield badly at all. It isworth
mentioning the big difference between densities
in the February sowings in both the Medditerranean
and Indian groups. The reason is probably aninter-
plant 'protection’', much stronger under harsh con-
ditions than following autumn sowirgs.

Table 1. The effect of sowing date and plant
density on the yield of different Wein
daba types.

Sowing Yield (t/ha)
date: November February
Plant

Tvoe densityzlow medium low medium

—Jpe

Spanish 4.9 5.8 1.1 2.2

M. Blaze 3.0 3.8 0.1 0.3

Winter types 0.6 0.6 - -

Indian 1.0 2.2 0.2 1.2

The second trial was, unfortunately, sown on
only one date, in the second half of December.
As a result, the yield of the European types was
lower than that expected from the results of the
first trial particularly for Maris Blaze. Never-
theless, the results are interesting because to
combat Onobanche erenzta we need to sow as late as
possible. Fig. 1 shows the big differences in
yield obtained. Just one month's delay in the
date of sowing produced a drop in yield for
Maris Blaze from 3-4 t/ha to 0.5-1 t/ha.
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The effect of plant density on yield for
nine Vicia faba selections.

Perhaps this dramatic dependance on early sow-
ings could be the best characterisation of the
'spring wing' of the European group, that of the
‘winter wing' being the complete lack of adap-
tation to the Mediterranean conditions.

Requirement of both cold and day length have
to be present in these responses, The Indian
group is better defined by its primitive charac-
teristics rather than by its response to both
date and density of sowing. However, it is inter-
esting to mention that it is a really miserable
looking plant at low sowing densities.

All these factors are important when breeding
under our conditions. European varieties have
more flowers per node, less branches per plant,
a more suitable architecture for mechanical har-
vesting and a high yield potential, among their
most useful characteristics. But the strict de-
pendance on the date of sowing, the height and
the broad leaflets, not to mention the long period
required to reach full maturity, make them in-
convenient. Indian types are very self-fertile
but useless for agronomic purposes. Mediterran-
ean varieties have convenient height and leaflet
shape, indehiscence and most important, they
are well adapted. Plant breeding will work.

The genetics of the resistance of faba bean to
Orobanche crenata

o0se-1. Cubero! and A. Martinez?

Escuela Technica Superion de Ingenieros Agronomos, Apart-
ado 246, Condoba, SPAIN.

21 nstituto Naciondl de Investigaciones Agrarias, Apartado
240, Condoba, SPAIN.

The genetics of the resistance of faba beans
(Vicia faba) to broomrape was studied by means of
a 6 x 6 diallel cross following the analysis of
Hayman (1954 ; 1954a). The lines used in these
studies included two resistant/less susceptible
paucijunga lines (accession Nos 171 and 172) and
four clearly susceptible lines, two equina (Nos
168 and 169), one minox (No. 166) and one major
(No. 165).

Observations were made on F, plants,the 30 cros-
ses (maintaining reciprocals gifterentiated) and
the six parental lines being randomised in four
replications. Twenty plants of each Fo were sown
and the number of broomrapes per host plant was

recorded on each of the 10 central plants of
each row. Previous studies have shown that for
this character mean and variance are correlated.
The transformation giving the best non-correla-
tion between these statistics is log (x + %), so
each result was transformed in this way.

The W/V plots for each of the four replicates
showed a large environmental effect, a result in
agreement with earlier data (Cubero, 1973; Cubero
and Moreno, 1979). The parental lines were scat-
tered in the graphs and in general the regres-
sions were not significant. However, when the re-
sults of the four replications were pooled a
clearer picture emerged; the slope of the W/V re-
gression line was significant and was not differ-
ent from unity. (Fig. 1). The two paucijunga lines
were in the zone of the recessives and the sus-
ceptible parents in the zone of the dominants.
The analysis of variance showed strong additive
effects, with dominance effects being almost non-
significant. No maternal affects were detected.

These results, together with the degree of dom-
inance (0.62) and the heritability in the broad
sense (0.76), suggest that the genetic system con-
trolling the number of broomrapes per plant (with
the data *ransformed as indicated above) gives a
rather low partial dominance, with resistance be-
ing recessive,.

w
| 6x6 diallel cross(Fy)

65 b=0.88:014

I N A M i M 1 't N 4

A

W/V regression line for six Vicia faba
lines.

Figa.

Good agreement with these results has ﬁeen re-
ported by Suso (1980) who used a 8 x 8 F) dial-
lel cross including six majon and two equina/majon
lines. The heritability, however, was lower
(0.10), probably due to the narrower genetic base
of the material. Large additive  and environmental
effects, dominance which was almost non-signifi-
cant (degree of dominance 0.58) and lack of re-
ciprocal differences were also recorded.

It is interesting to consider the effects of
scaling on the genetic interpretation of the data.
When non-transformed data were analysed,, both ad-
ditive and dominance effects were detected, the
degree of dominance being close to one. More im-
portantly, the W/V plot suggested dominance of
resistance, this being reported in a previous
paper (Cubero and Moreno, 1979). Different con-
clusions were reached after the logarithmic trans-
formation whiclr was carried out because of the
observed mean-variance correlation. This can be
explained by the scaling effect itself (Mather
and Jinks, 1971), the removal in the transformed
analysis of one of the parents from the original
7 x 7 diallel (reported by Cubero and Moreno,1979)
because of its abnormal behaviour, and/or by the
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fact that the order of dominance can be more ap-
parent than real when the genetic system is one
of almost intermediate inheritance. The order of
dominance,in any case, is very dependent on the
scale of measurement on the one hand andonthe pre-
sence or absence of one parental line on the
other. The scale of measurement needs to be very
clearly defined. .

It is clearly important to use as many repli;
cations as possible, this being the most prac-
tical way of controlling, or rather pooling, the

fute this correlation between yield and 1000grain
weight for a given genotype.

Table 1. Yields and 1000 grain weights of three
varieties of V. faba from 1957 to 1977.
Columba Ascott Strube
Year 1000 1000 1000
Yield grain Yield grain Yield grain

(q/ha)* weight (q/ha) wt.(g) (g/ha) wt.(g)

large environmental effect. This gives us one 264 10.4 268 26.5 414
more difficulty when breeding for resistance to 1957 12.8 ~
Onobanche. 1958 28.1 383 32.4 445 37.6 673
Refer 1959 28.5 426 34.6 467 37.6 681
eferences:
37. 408 43.7 464 48.3 774
Cubero, J.I. (1973).'Resistance to Orobanche 1961 7.4
chenata Forsk in Vieia fabaL'. Proc. Eur. 1964 45.1 442 50.4 545 59.6 762
Weed Res. Coun. Parasitic Weeds, 205-217. 1966 50.3 390 57.0 458 64.5 578
Cubero, J.I. and Moreno, M.T. (1979).'Agrono- 1967 25.9 356 39.2 418 36.5 527
mic control and sources of resistance in )
Uicia faba to Orobanchesp'. in 'Some current 1968 44.0 424 47.1 508 50.9 672
research on Vicia faba in Western Europe'.
ed. by D.A. Bond, G.T. Scarascia-Mugnozza 1971 27.7 318 36.7 355 41.5 470
and M.H. Poulsen, EEC, Brussels. 1972 27.5 368 33.5 408 38.4 562
Hayman, B.J. (1954).'The theory and analysis of 1973 50.9 478 47.6 503 49.5 726
diallel crosses’'. Genetics 39, 789-809, 1974 21.8 282 37.5 394 28.6 473
Hayman, B.J. (1954a).'The analysis of variance
of diallel tables'. Biometrics 10, 235-244. 197: 34.5 344 ig': :2: :l’ia :;:
Mather, K. and Jinks, J.L. (1971).'Biometrical 1276 6.7 276 . -7
Genetics'., Chapman and Hall, London. 1977 37.9 358 44.8 461 47.1 616
Suso, M.J. (1980).'Studies on quantitative in-
heritance in Vicia gaba majon'. FABIS 2, 30. Mean 31.9 368 37.7 434 10.9 604
A brief note on yield stability and 1000 grain weight *q = quintal = 100 kg.

in Vicia faba

J.’Picardland P. Beathelem?

T1.N.R.A., Station d'Amelionation des Plantes, B.P. 1540,
21034 Difon, FRANCE.

21 N.R.A., STation d'Amelionation des Plantes, B.P. 29,
35650 Le Rheu, FRANCE.

Results have been collected during 15 years out
of 21 for three faba bean varieties on the French
list, grown in the same trials at the same loca-
tion (Rennes Plant Breeding Station). Tablelshows
the grain yields (15% humidity) and 1000 grain
weight for these varieties (Ascott, Columba and
Strube). The correlation between the two sets of
data have been studied (Fig. 1) and the results
show that the three varieties fall into two groups:

Ascott and Columba: r values 0.79 and 0.83(sig-

nificant at the 0.001 level)
respectively. About two-
thirds of the yield varience
can be explained by the var-
iation in 1000 grain weight.

r = 0.58 (significant at the
0.5 level). Only a third of
the yield variance canbe ex-
plained by the variation in
1000 grain weight.

1000 grain weight is easier to estimate thanyield
(requiring a smaller amount of seed, less space,
less work, less time), so if the 'Ascott and Col-
umba group is :-suffiéiently common,then the breed-
er can in one year hope to have initial informa-
tion about yield stability through measurement of
1000 grain weight at a number of very different
locations, and using a minimum number of seeds.
Perhaps there are results already available at
different institutions which can confirm or re-

Strube:
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International faba bean germpla.sm collections at
ICARDA

Geo44 Hawtin and Mamdouh Oman
ICARDA, P.0. Box 5466, Aleppo, SYRIA.

Base collection

The international faba bean germplasm collec-
tion maintained at ICARDA currently comprises 1931
accessions from 50 countries (Table 1). The col-
lection includes both material collected in the
field, primarily from the West Asia and North
Africa regions, and certain entries from germplasm
collections maintained elsewhere including:

Manitoba Collection;University of Manitoba,Win-
nipeg, Canada

ICA Collection; Bogota, Colombia

INIAP Collection; Quito, Ecuador

ARC Collection; Giza, Egypt

National Collection; Holetta, Ethiopia

Hohenheim Collection; Stuttgart, Germany

N.C.R. Collection; Germplasm Laboratory, Bari,
Italy

National Collection; Cordoba, Spain

PIC Collection; Menemen, Izmir, Turkey

PBI Collection; Cambridge, U.K.

USDA Collection; Pullman, Washington State, USA

As can be seen in Table 1, material from most
faba bean producing countries is represented in
the collection. The most notable -exception is
China which has by far the largest production but
is represented by only nine accessions. Latin
America is also poorly represented with no acces-
sions from Brazil, Dominican Republic, Guatemala
or Paraguay and only a few from Argentina, Bol-
ivia and Peru.



Table 1.
tion in various countries.

Origins of accessions in ICARDA faba bean germplasm collection and area undey produc-

Country No. of Area* under Country No. of Area* under
accessions faba beans accessions faba beans
1977 (1000 ha) 1977 (1000 ha)

Afghanistan 98 - n.d.* Lebanon 30 1
Algeria 21 35 Libya - S
Argentina 1 1 Malta - 1
Australia 2 n.d. Mexico 1 50
Austria 1 n.d. Morocco 15 190
Bangladesh 2 n.d. Nepal 1 n.d.
Bolivia 1 11 Pakistan 7 n.d.
Brazil - 195 Palestine 7 n.d.
Canada 2 n.d. Paraguay - 10
China 9 4000 Peru 2 20
Colombia 14 n.d. Poland 12 n.d.
Cyprus - 3 Portugal 3} 38
Czechoslovakia - 23 Spain 77 96
Dominican Republic - 7 South Africa 1 n.d.
Ecuador . 13 14 Sri Lanka 2 n.d.
Egypt 57 102 Sudan 35 16
Ethiopia 370 271 Sw~den 10 n.d.
Finland 11 n.d. Switzerland 1 n.d.
France 9 19 Syria 62 9
Germany D.R. - 6 Tunisia 49 64
Germany FED 257 8 Turkey 120 30
Greece 25 11 U.K. 88 40
Guatemala - 18 Uruguay 1 n.d.
Holland 33 n.d. USA 2 n.d.
Hungary 10 n.d. USSR 21 n.d.
India 9 n.d. Yemen 6 n.d.
Iran 13 n.d. Yugoslavia 14 n.d.
Iraq 57 29 N. Europe 82 -
Italy 48 163 Unknown 192 -
Japan 5 .2

Jordan 18 n.d

TOTAL 1931

* From FAO Production Yearbook, 1977,
+ n.d. = no data available.

There ere two main problems in handling germ-
plasm of faba beans: the large seed size of many
accessions (up to nearly 2 kg per 1,000 seeds)
and the high level of out-crossing. In view of
the small number of accessions in the collection,
compared to many other crops, the problem of seed
size is not so acute, although it is clearly im-
bractical to maintain a base collection of 12,000
seeds per entry as recommended by Hawkes (1976)
for highly heterogeneous samples. ICARDA currently
maintains 1} - 2 kg of seed of each entry. At pre-
sent no long-term storage facilities are avail-
able but it is planned to develop these in the
near future. A duplicate set of most of the ac-
cessions have been sent to Bari, Italy for stor-
age.

Out-crossing poses a number of problems. Many
of the accessions received from collections else-
where have not been maintained under strict self-
ing conditions and are highly heterogeneous. In
many cases samples of the same cultivar sent from
different sources are clearly different as a re-
sult of out-crossing and are maintained at ICARDA
as separate accessions in the collection. It is
seldom possible to eliminate duplicates within
the collection by combining material from differ-
ent sources.

Another problem which arises as a result of the
high level of out-crossing is the maintenance of
the collection. After a few generations of seed
increase under open field conditions the seperate
identity of each line would be lost, and thus in-
crease has to be carried out in isolation plots,
in insect-proof screen cages or through bagging
individual plants.

In view of these problems, ICARDA's strategy on
handling the faba bean germplasm is to increase
all new accessions under controlled pollination
and to store up to 2 kg of seed of each accession.
This forms the hase collection, referred to in
ICARDA as the ILB collection (ILB = International
Legume Bean collection). Frequent seed increases
are avoided to reduce genetic drift.

Working collection

From one to four single plants are selected in
each accession, depending on the heterogeneity,
and their progenies grown in seperate rows the
following season in the screen house. These are
subsequently maintained in a second collection
which forms the breeders'working collection (the
BPL collection) and is used as the basis of all
germplasm evaluation work. The entries in this
collection are increased each year from a single
representative plant selected the previous season.
Thus after several generations the lines can be
regarded as essentially pure. Although the gene-
tic variation within each line is limited, which
greatly facilitates the identification of desir-
able characters, the variation between lines sel-
ected from a single ILB accession is maintained.
The total range of genetic variation within the
pure-line collection, however, will be less than
in the base collection. It may sometimes be nec-
essary to return to the base collection if the
desired characteristics are not found in the pure-
line collection. .

The pure line collection now contains 2466 en-
tries, but this number is expected to increase
substantially in the future.

21



Small samples (10 - 20 seeds) are available
from both collections on request, but in view of
the problem of genetic drift and the need tomain-
tain large samples in the base collection, we pre-

fer to distribute seeds only from the pure-line cdol-

lection.

Lists of the germplasm at ICARDA are being pre-
pared and will be available soon. ICARDA would
also be very pleased to receive new material from
any reader, particularly from those countries
which are not currently well represented in the
collection.

.

Reference:

Hawkes, J.G. (1976).'Manual for field collec-
tors (seed crops)'. FAO, Rome.

Faba bean breeding in Manitoba

F. J. Fungal and L.E. Evans
Department of Plant Sciences, University of Manitoba, Win-
nipeg, Manitoba, R3T 2ZNZ, CANADA.

Interest in faba beans in Manitoba, Canada, be-
gan with the introduction and observation of two
European cultivars in 1969. Their obvious poten-
tial coupled with the dramatic increase in veg-
etable protein prices in the early 1970s led to
the commercial production of fababeans in 1972.
Although production has declined somewnat from
the 6000 ha in 1973 there is still considerable
interest in the crop both for grain and for sil-
age.

During the period 1970-73 a large numberofcul-
tivars and accessions were introduced and tested.
The most promising were evaluated in a National
Fababean Co-operative Trial co-ordinated by the
Department of Plant Science at the University of
Manitoba and conducted at approximately twenty
locations each year. On the basis of the results,
four European cultivars - Ackerperle,Diana, Erf-
ordia, and Herz Freya - were licensed in 1973 and
1974. With the exception of Erfordia, which was
found to be susceptible to disease, these culti-
vars are currently recommended for production in
western Canada. These cultivars are all protect-
ed by breeders' rightsand the distributionrights
have been granted to Canadian agents by the ori-
ginating institutions.

Although these cultivars have enabled us to
produce and utilise a faba bean crop, drawbacks
such as late maturity, shattering, and disease
susceptibility, when coupled with the inherent
hazards of importing seed, illustrate the neces-
sity of developing Canadian cultivars.

A breeding program, supported by Agriculture
Canada through the New Crop Development Fund, was
initiated at Manitoba in 1973 with the aim of
developing cultivars better suited to local con-
ditions which could be an economic '"home-grown"
protein source. The major objectives of this
breeding program have been to improve maturity,
reduce shattering, decrease seed size, and im-
prove disease resistance while improving or at
least retaining yield and protein levels. Recent-
ly the deleterious effects of condensed tannins
in the seed of this crop have been verified and
their elimination is now an additional major ob-
jective.

Varietal Introduction and Selection.

A major prerequisite for a breeding program is
genetic variability. To provide this a collection
of 468 strains of fababeans was introduced, quar-
ntined, purified, and evaluated for the charac-
ters previously outlined as desirable in a new
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cultivar. In addition to the already licensed
cultivars many other selections from these intro-
ductions are currently being evaluated for pos-
sible release as cultivars. This material has
also served as the basis for hybridisation.

Co-operative Testing.

A national testing program was initiated in
1971 and expanded to include up to twenty-four
locations per year from 1973 to 1977. Prior to
1975 the co-operative tests included only intro-
duced material but by 1976 all entries were de-
rived from the local breeding program. In 1977
a selection from an introduction, designated as
UMFB-9, was supported for licensing on the basis
of data similar to that of Table 1 as summarised
from co-operative tests. Although this selection
may be the first Canadian fababean cultivar, var-
jetal hybridisation is expected to be the source
of future improved cultivars.

Table 1. Comparison of the performance of four
Uicia faba varieties*.
Variety:
UMFB-9 Ackerperle Diana Herz
Freya

Yield
(kg/ha) 2961 2587 2475 2651
1000 seed
wt. (g) 346 343 376 373
Protein
content (%) 29.5 29.4 30.6 29.0
Avge. days
tomaturity 93 97 93 92

Lodging range )
2.8-6.0 1.5-4.6 1.8-2.6 1.8-4.0

(0O to 9)
Height
(em) 87.1 85.9 84.4 92.5

*data taken over 20 station years, 1973-76, at
Manitoba and Saskatchewan.

Varietal Hybridisation.

Hybridisation began in 1972 and to date in ex-
cess of 100 crosses have been made with the fol-
lowing objectives: increased yield, reduced time
to maturity, reduced shattering, reduced seed
size, improved disease resistance, reduced tan-
nin levels, and higher protein content. The ul-
timate objective would be to combine an optimum
level of each characteristic in a single "super
cultivar" although such a utopian situation is
unlikely to occur. Tables 2 and 3 indicate the
improvements already obtained.

Table 2. Comparison of five F4 lines with Diana.
Agronomic characters in * units
relative to Diana
Yield 1000 Days
Line as % seed Height Lodging to Protein
Diana weight (cm) Maturity (%)
—_— &)
514063 128 -44 %0 -1 -8 -0.4
515083 102 -35 = -10 +] -12 +1.4
515086 122 -60 -15 +2 -7 -2.6
515191 88 +29 -10 -2 -1 -4.0
515143 77 -133 -25 +3 -12 +1.8




It is clear from Tables 2 and 3 that the des-
ired improvements are possible but the incorp-
oration of all the attributes into a single line
will require considerable time .and effort.

Table 3. Comparison of five F5 lines with Diana.
Agronomic characters in % units
relative to Diana
Yield 1000 Days
Line as % seed Height Lodging to Protein
Diana weight (cm) Maturity (%)
515063 124 -62 +2 %0 -4 ~-2.4
515068 137 =15 +16 +1.6 +5 -0.2
515165 86 -68 +17 +2.5 -5 -1.2
515024 93 -94 ¥ -1.0 -1 -2.4
515139 100 +99 +3 %o +3 +1.6

Breeding Methodology.

In dealing with a new crop it is necessary to
establish breeding procedures best suited to
that crop. This section briefly describes some
of the numerous aspects that have been or are
being investigated.

The seed, larger than all cereals or legumes
previously grown and requiring a greater depth
of seeding, necessitated thedesign and construc-
tion of specialised seeding equipment. Plot de-
sign and handling in terms of harvest, drying,
and storage had to be developed and tailored to
fit this crop.

‘Hybridisation techniques are similar for most
crons; however, each technique is unique. Meth-
ods including both hand manipulation and control-
led insect pollination under isolation cages
have been developed, permitting efficient prod-
uction of segregating material. Simultaneously,
greenhouse and growth room conditions that would
facilitate adequate growth and seed production
have had to be elucidated. Once the hybrid seed
is produced, the segregating generations are
evaluated. In Canada, this means one field gen-
eration per year. To advance segregating mat-
erial rapidly, winter nurseries are usually em-
ployed. Several locations, including Southern
California, Mexico and Hawaii have been examined.
Hawaii produces the best quality and quantity of
seed in time for spring planting in Manitoba.

Other areas being investigated include the
development of pure line genetic stocks for in-
heritance studies; screening methods for char-
acters such as disease resistance, seed coat
thickness, and tannin levels; establishing use-
ful selection criteria such as pod density and
distribution indices; yield testing of early
generation material.

. In terms of a breeding program, ten years is
a very short time even with an established crop.
With a new crop it is obviously just the first
chapter.
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Faba bean breeding in the Netherlands

R.J. Heringa
Foundation for Agnicultural PLant Breeding, P.0. Box 117,
Wageningen, The Netherlands.

Faba beans (Vica faba) could be an important crop
in the Netherlands for several reasons:-

a. the high protein content of the seed - if
faba beans were grown on a large area the
importation of protein in the form of soya
beans could be reduced.

b. energy can be saved by the N fixing Rhizobia.

c. the crop can improve the usual narrow crop
rotation system.

d. the faba bean stubble can be important for
the following crop.

e. the crop can be easily grown by the farmers;
planting, weed control, harvesting can all
be done using the machinery already avail-
able on the farm,

Farmers' interest in the crop is at the moment
low. The most important reason is the instabil-
ity of yield, which ¢an vary from 2500 to 6000
kg/ha. In years when there is a shortage of im-
ported protein, legumes are used as a substitute
crop, but the farmer must then be protected
against low yields and a low price for the pro-
duct. The first character may be overcome by .
plant breeding; the second is a question of pol-
itics. An increase in the breeding effort is one
of the most important ways of increasing the
value of faba beans.

In the Netherlands the following characters
are important in a breeding program:

a. tolerance to early sowing.

b, rapid early growth.

c. two stems per plant developing at the same
time.

d. stems strong enough to avoid lodging.

e. early flowering. '

f. early pod setting.

g. first pod setting at a height of 20 to 25
cm above the soil surface, to avold losses
during mechanical harvesting.

h. concentrated pod setting - a limited number
of fertile internodes with a high number
of pods per node and sufficient seeds per
pod.

i. pods parallel to the stem.

j. limited stem length.

k. high percentage of selfing.

1. tolerance to various environmental charac-
ters.

m. resistance to diseases and pests.

n. non-shattering pods which still can be
easily threshed.

o. seed size giving 1000 kernel weight of
around 800 g.

p. low tannin content.
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It is not clear what the reasons are for the
fluctuation in yield, and more research is need-
ed in this field. Due to the small amount of re-
search in the last 10 years no new genetic mat-
erial has found its way into the agricultural
sector. Little attention has been paid to resis-
tance to pests and diseases. More intensive
studies should also be made into Rhizobia, and
their optimum N fixing ability. More fundamental
work should be done through close co-operation
between microbiologists and plant breeders.

Of all the legumes tested in the growing con-
ditions of Western Europe, faba beans (Vicia faba)
appears to be the most promising source of pro-
tein for animal feed. Yields of around 6 to 7
ton/ha have already been realised with existing
varieties. Increasing the level and stability
of the yield seems to be the best ways of secur-
ing the future of the crop. It is necessary to
combine the efforts in both plant and bacteria
breeding. Results from such programs cannot be
realised rapidly. Long-term research and inter-
national co-operation in this field are there-
fore of great importance.

A cross breeding program for faba bean (Vicia faba)

M.M.F. Abdatlla )
Aghonomy Dept., Faculty of Agrniculture, Cairo University,
Giza, EGYPT.

In order to enrich the useful variability in
faba bean, crosses were made among stocks from
the following parents:

1. Subspecies paucijunga
2. Subspecies eu-faba
- minor sorts; the varieties Diana, Herra,
Kristall and Nixe from West Germany and
the line C5 from Egypt (of Ethiopia ori-
gin).
- equina stocks: the variety Giza 2 and line
C (both from Egypt).
- major varieties: Hedosa, Staygreen, Trio
and Tuinbonen from West Germany and the
Netherlands.

In this program selections are made under dif-
ferent environments and two generations are grown
each year. A winter generation is grown in Egypt,
a summer one in West Germany. Selections at dif-
ferent locations and in different environments
may contribute to better yield stability by the
development of 'stocks' minimally affected by en-
vironmental fluctuations.

So far, different Fg, Fq and F4 populations have
been raised during the 19?7{78 and 1978/79 sea-
sons (and later generations are being tested at
present). Selections have been made on different
faba bean populations, some of which were grown
both on one side and on both sides of the ridge.
Yield data were obtained from individual plants
as well .as from bulk material on a plot basis.

The yields per plant sown on one side and those
sown on both sides of the ridge showed a signif-
icant positive correlation (r = 0.59). This sug-
gests that both methods of sowing can be used in
experimental work. However, a 'plant' on both
sides of the ridge produced an average 80% of the
vield of a plant grown on one side only. Some of
the populations produced equal yields per plant
when grown either on one or on two sides of the
ridge. However, with other populations growing
plants on two sides of the ridge reduced yields
bylhalf compared to plants grown on one side
only.

The association between the yield character per
plant from samples picked individually at random
and the plot yields themselves was relatively
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both sowing methods.
values of individ-
from 0.40 to 0.61

strong. This was noted with
The correlation coefficient
uals and plot yields ranged
throughout the experiments.

Selecting the selectors

Geof 4 Hawtin and Mamdouh Omar
ICARDA, P.0. Box 5466, Aleppo, SYRIA.

It has often been said that plant breeding is
a 'numbers game', and from purely genetic con-
siderations it would appear important to grow
large populations of as many crosses as possible
in segregating generations in order to maximise
the chances of obtaining the desired recombin-
ants. This is particularly true when trying to
improve a composite character such as yield which
may be controlled by genes at a very large num-
ber of different loci. The main problem which
arises in attempting to handle large numbers in
a breeding program is the ability of the breeder
to identify the desired types. Many scientists,
working with various crops, have attempted to
find characters which are closely correlated with
yield, but which are more easily used as the
basis of selection. In many legumes the charac-
ter 'pods per plant' is the one most closely cor-
related with yield, but using this as the basis
of a single plant selection is almost as diffi-
cult as selecting for yield itself.

A trial was conducted at the ICARDA farm at
Tel Hadya in the 1978/79 season to determine how
accurately different people could select single
plants in Fg bulk populations on thebasis of a
quick visua? yield assessment. Nine people, in-
cluding the authors, who were familiar with faba
beans to varying degrees, were each assigned two
different F3 populations of about 450 plants each
and asked to choose the 20 highest yielding
plants from within each population. This 'eye
ball' selection was to be only for yield per
plant, as a visual estimation taking into account
pods/plant, pod size etc.

A time limit of 5 min. per population was al-
lowed, the selected plants being tagged. A prize
of a bottle of whisky was offered to the best
selector. Each plant was then harvested and
threshed individually and the seed yield record-
ed. The mean yield of each population, the mean
vield of the 20 selected plants and the standar-
dised difference between the two means were then
calculated.

The latter figure was used to determine the
winning selector as it reduced the effects of
differential population variances. A further
measure of the accuracy of visual selection for
single plant yield was determined by the per-
centage of the plants selected which were with-
in the top 15% of the whole population. The re-
sults are given in Table 1.



Table 1. Accuracy of visual selection of single
plants for yield in F3 populations by
different selectors. Mean of 2 popula-
tions per selector.

A B %
Pop. Selected Stand. selected

Selector Mean Plants diff.* plants in top

Yield Mean yield between 15% of pop.

(g/plant) A and B
1 24.6 43.9 1.97 78
2 26.0 42.8 1.86 66
3 24.6 40.1 1.48 64
4 20.1 37.2 1.40 61
5 28.6 46.8 1.39 49
6 24.9 41.5 1.28 64
7 19.7 28.2 0.76 40
8 26.6 34.2 0.60 27
9 19.2 23.8 0.563 32

*Calculated as:
Selected plants mean yield - population mean yield
standard deviation of whole population

It can be seen that several of the selectors
were able to select single plants on the basis
of a visual estimate of yield with reasonable
accuracy. Those who were most familiar with the
crop were the more accurate, although it ap-
peared that relatively little exposure to the
crop might be necessary in order to become a
good selector. The prize was retained by one of
the authors!

Tetraploid plants from Vicia faba and Vicia narbonensis
using colchicine treatments

Francoise Bourgeods
Station d'Amelionation des PLantes, INRA, BP 29, 35650 Le
Rheu, FRANCE.

The aim of this work was to obtain hybrids from
V. {aba and V. narbonensis for use in a breeding pro-
gram to give resistance against Botrytis {abae.

Mature seeds were used throughout, and treated
seeds (50 per treatment) were rinsed in tap water
and sown in a mixture of sand and mould in the
glasshouse. The first trial was carried out with
the spring V. faba cultivar 'Herra' and the Vicia
narbonensis cultivar 'France'. The two treatments
were as follows:

- seeds were soaked for 48 hours in 2.5, 5 and
10% aq solution of colchicine.

- seeds were soaked in water, dehulled then
soaked for 24 hours in 1.25, 2.5 and 5% aq
solution of colchicine.

These conditions are similar to those used suc-~
cessfully for other species, but here there was
no germination.

In the second and third trials the field bean
cultivars 'Herra' and 'Ascott' and the V. narbonen-
8{4 selections 'France' and 'Palerme’ were used
respectively. After 24 hours in water seeds were
soaked from 12 to 24 hours in aq solution of col-
chicine at various concentrations. The results
are presented in Table 1.

The results of the second trial are as follows:

- colchicine delays and reduces germination.
V. §aba was particularly susceptible, this
being confirmed by the third trial.

- it was not useful to check chromosome number

Table 1. Effect of colchicine treatments on Vicia
faba and Vicia narbonensdis.
2nd Trial 3rd Trial
Colchicine V.'{aba V. narbonensis V. jaba V. narbonensis
concn.. cv. cv. cv. cv.
(% aq soln) 'Herra' 'France' 'Ascott' ‘'Palerme’
a* b* a b & ¢t a ¢
0.75 1 o0 2 (o)
12 0.50 o - 11 3 o - 26 3
hr ©0-25 o - 30 1 o -
0.125 17 1 43 1 2 )
Control 31 o] 48 o 43 O 47 O
0.75 o - 2 o
24 0.50 o - 4 1 o -
hr 0.25 0 - 16 0 0 -
0.125 6 o 37 1 4 o)
Control 30 O 47 0 36 (0]
*a = number of germinated seeds (out of 50).
b = number of plants giving tetraploid offspring.
¢ = number of plants showing indications of tet-
raploidy.

on root tips of plants whose seeds had been
treated, as the plants can be chimerae (some
tetraploid plants were obtained with plants
whose controlled roots were diploid). Obser-
vations must be made on the first generation
(after selfing) plants as well as at each
generation because aneuploids may appear
(e.g. V. narbonensis with 4n = 27 and V. faba
with 4n = 25).

- not all the flowered nodes of a single "treat-
ed' plant gave tetraploid seeds.

- the pollen of the nodes which gave tetra-
rloid plants, was mostly triangular ans lar-
ger than the pollen of diploid V. fabaor V.
mnbonensis. This has also been observed by
Rybin (1939) and Poulsen (1977). Such pollen
was not very fertile particularly with the
vetch, although selfing could be achieved.
It was also observed that the tetraploidy
was generally associated with a high number
of chloroplasts in substomatal cells in the
lower epidermis of leaves (about 35 as op-
posed to 20). This phenomenom was also ob-
served in another species (Betaz vulganis).

- the only tetraploid faba bean obtained was
male sterile. By chance we had seed of the
tetraploid Po. 1 found by Poulsen (1977) in
the 'Primus' mutant, and we crossed the two
tetraploid plants. The F; was fertile. The
agronomic effect of polyploidy on these
plants was not studied because they were hy-
brids.

The third trial sought to confirm these re-
sults. Only three plants of V. narbonensis showed
triangular pollen and a high number of chloro-
plasts. The offspring have not yet been sown.

Interspecific crosses have been made with all
combinations between tetraploid and diploid V.
faba and V. narbonensis without any success. Howéver,
it must be noted that even after self-pollination
the tetraploids are not very fertile and there is
not much pollen available for cross pollination,
particularly in the case of the narbon vetch.
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Hybridisation techniques for crossing in faba beans

Mamdouh Oman and Geod§ Hawtin
ICARPA, P.0. Box 5466, Aleppo, SYRIA.

Studies were conducted in the 1978/79 season at
the ICARDA site near Aleppo, Northern Syria, to
determine the best time of day for making crosses.
Other aspeécts of crossing technique were also in-
vestigated in an initial attempt to develop meth-
ods to maximise crossing efficiency.

Crosses were made under open field conditions
by hand. The female flowers were emasculated in
the late bud stage, prior to dehiscence of the
anthers, by slitting the dorsal surface of the
flower with fine forceps, holding the slit open
and removing the anthers with the forceps. The
emasculated flowers were then pollinated immed-
iately by transferring pollen from freshly dehi-
sced anthers of the male flower to the stigma. No
petals were removed from the female flower and
they were returned back to their normal position
following pollination to protect the stigma. No
efforts were made to prevent further uncontrolled
crossing by insects. However, in crosses where
marker genes were present there was evidence that
the level of both selfing and natural out-cross-
ing was very low following hand crossing and for
the purpose 'of these studies was disregarded. The
percentage of pods set per emasculation and pol-
lination was used as the criterion for estimating
crossing success.

Time of day

A study was made on 12 crosses in which a total
of 2,245 flowers were pollinated. Crosses were
made during three time period: early morning
(8.00-10.00 hrs), late morning (10.00-12.00 hrs)
and afternoon (13.00-15.00 hrs). The results are
summarised in Table 1. The time of day signifi-
cantly affected the success in crossing, with the
greatest success rate (61.8%) occuring in the
afternoon and the lowest (44.5%) in the early
morning. Crosses made during the late morning
(10.00 to 12.00 hrs) were intermediate (55.8%
success). Of the 12 crosses studied, 9 had the
highest success in the afternoon period and the
remaining 3 were most successful in the late
morning. In no cross was the greatest success re-
corded in the early morning period.

Table 1. The effect of time of day on the per-
centage success of hand crossing.
Time of day Total Mean Mean
pollns* pollns pods set Success**
made PEer Cross per cross
08.00-10.00 hrs 695 68 25.8 44.5
10.00-12.00 hrs 775 65 36.3 55.8
13.00-15.00 hrs 775 65 40.2 61.8
*pollns = pollinations
** measured as pods set per cross x 100

number of pollns per cross

Methods of emasculation

Of a total of 572 emasculations and pollina-
tions, in four crosses, half were carried out
using the method described above, and in the
other half the petals of the female flower were
all removed prior to emasculation. Over all cros-
ses, the method in which petals were not removed
resulted in a 24% increase in a success compared
to the method in which petals were removed. In
one cross out of the four, however, a higher suc-
cess was achieved by the second method.
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Effect of seed size

A total of 1698 pollinations were made in 12
crosses. Parents having different seed size (var.
mjor and var. minon)were included and the recip-
rocal crosses were also made. Of the 24 cross com-
binations (including reciprocals) six were major
X majon, five magor x minor, £ive minon.x magor and
eight minor x minoxr.

Over all crosses, those in which the females
were small seeded (13 crosses) were 15% more suc-
cessful (45.1%) than those (11 crosses) in which
the females were large seeded (39.2% success).
Considering only the five crosses between large
and small types and their reciprocals, however,
the opposite picture emerged and those in which
the large-seeded parents were the females were on
average 17.4% more successful. Thus it is not pos-
sible to draw any firm conclusions from this trial
as to the relationship, if any, between the seed
size of the female parent and success of crossing.

The contributions of M. Foleh, M. Saleh and A.
Abu Zeid to these studies is acknowledged.

Breeding for many small seeds per pod in Vicia faba

M.H. Poulsen! and J. Chr. Nongaard Knudsen?

I Danish PLant Breeding Ltd., Boelshoj, 4660 Stone Heddinge,
DENMARK. 2Depantment of Crop Husbandry and PlantBreeding,
Royal Veterinary and Agricultural University, Copenhagen,
DENMARK.

It has been shown earlier (Poulsen, 1977) that
within the small seeded botanical variety of field
beans {Vicia §aba minon} an increased number of seeds
per pod showed a strong negative correlationwith
the duration of the post anthesis growth phase,
and in particular that part of the phase relating
to the indeterminate growth habit of the plant.
At the same time the number of seeds per pod was
found to be slightly positively correlated to
seed yield. Similar relationships are known from
work on cowpeas (IITA, 1974). These findings in-
dicate that the characteristic number of seeds
per pod may provide a tool for breaking the neg-
ative relationship between seed yield and earli-
ness in ripening generally found in field beans.

It is well known that the variation in number
of seeds per pod available for selection is much
smaller in field beans than in broad beans {Vicia
gaba mafjor}., In field beans the maximum number of
ovules per pod is four to five, whereas in broad
beans, genotypes exist with up to nine ovules
(seeds) per pod. Thus within the svecies as a
whole there is a strange positive correlation
between the two yield components, number of seeds
per pod and weight per seed. The work described
here was initiated with the aim of increasing the
number of seeds per pod while maintaining the low
seed weight of the field bean type. This first
report deals with the variations in, and the re-
lationships between,tencharactersin a F, popula-
tion after intercrossing broad beans and field
beans.

Materials and methods.

In 1976 approximately 200 broad beans (c.v.
'Gillets Imperial Longpod'), with a generally de-
termined high number (seven to nine) of ovules
per pod, were used as guard plants in a field ex-
periment with field beans. The offspring of the
broad beans were sown and open pollinated in 1977.
In this population a large number of F; hybrids
from broad and field beans originating from 1976
nollination appeared. These hybrids were dis-
tinctive, with pod.and seed characters intermed-
iate between those of the broad bean and field



bean respectively. They were harvested separate-
ly, bulked and yielded approximately 15 kg Fg
seeds (approx. 20,000 seeds). In 1978 these seeds
were sown in rows 50 cm apart with approximately
five plants per meter row. To assess the variation,
50 one meter rows containing 245 plants were
chosen at random in which the following charac-
ters were examined:- -

of nodes before first podded node
of pod (cm)

of ovules

of seeds

welght of seeds (g)

weight of pod walls (husks) (g)

pod length per ovule

pod length per seed .

pod wall weight per seed

seed weight (g)

number
length
number
number

The fruit characters were measured on the lomg-
est pod only. All weights are based on dry mat-
ter. The variation in, and the phenotypic cor-
relction between, the characters were calcula-
ted.

Results and discussion.

The means and variations in the characters
measured are shown in Table 1. These data show
that the population is characterised by a very
wide variation in all morphological fruit char-
acters. The population covers the full range of
the species, from the small seeded tick bean to
the large seeded broad bean.

Phenotypic correlation coefficients between the
studied character are given in Table 2, which
shows that the number of nodes before the first
podded inflorescence was not correlated to any of
the fruit characters.0f the fruit characters the
length of the pod was positively correlated to
all other characters. The number of the ovules
per pod was correlated to the number of seeds per
pod, and both of these characters were correlated
to the weight of seeds per pod and to the weight
of the pod walls.

-In addition, the ' number of ovules per pod was
additionally positively correlated to the seed
weight. However, no significant correlation was
found between the number of seeds per pod and
seed weight.

Clearly the close positive relationship between
number of ovules and seeds per pod and seed weight
existing in the parental types, had been broken ‘
by the hybridization and subsequent recombination
of genes for these characters. The total distri-
bution is shown in Figure 1. Themajorityof'plants
had an intermediate number (5,6 or 7) of ovules
in the largest pod, this group of plants cover-
ing an extremely wide and continuous variation in
seed weight. .

.8}

i
Table 1. Range, mean and standard error (3.E.) - i,
of mean for characters measured on O
245 Fy Vicia faba plants from crosses 1.0 ' l .
between Vicia faba major and Vicia gabaminonr. r i i L.
i P
Character Range Mean S.E. 1ﬁﬁ: E 1.
No. nodes before . ; H
first podded node. 2-10 4.6 *¥0.08 A B
Pod length (cm). 8.3-22.7 14.2 ¥o.19 o8r .
No. ovules per vod. 4-9 6.1 ¥0.06 :
No. seeds per pod. 2-9 5.7 0.07
Yield ver pod (g). 1.9-14.1 5.2 30.12
Pod length per
ovule (cm). 1.4-3.8 2.3 ¥0.02
Pod length ver %7 r 3 4 5 6 7 o8
seed (cm). 1.4-6.0 2.5 10.04 “
Pod wall weight. 0.13-3.93  1.34 *0.037 Hestmm oumbas o ok etk
Pod wall weight Figd. Relationship between seed weight andmax-
per seed. 0.02-0.54 0.24. 20'006 imum number of ovules per fruit in Fp
Seed weight. 0.37-1.77 0.91 0.016 plants from V. gaba major and V. faba minor
crosses.
Table 2. Phenotypic correlation coefficients between characters measured on 245 F, licia Faba !
plants from crosses between Vicia faba major and Vicia faba minon.
Character Correlation coefficients (r)*
1 2 3 4 5 8 7 8 9 10
1. No. of nodes to first podded node. 1.00
2. Length of pod. -0.05 1.00
3. No. of ovules per pod. 0.01 0.67 1.00
4, No. of seeds per pod. 0.08 0.56 0.77 1.00
5. Weight of seeds per pod. 0.08 0.88 0.64 0.62 1.00 '
6. Pod length per ovule. -0.00 0.81 0.47 0.35 0.84 1.00
7. Pod length per ovule. -0.07 0.62 -0.15 -0.07 0.40 0.56 1.00
8. Pod length per seed. -0.14 0.46 0.00 -0.44 0.25 0.44 0.62 1.00
9. Pod wall weight per seed. -0.05 0.59 0.15 -0.14 0.54 0.85 0.61 0.77 1.00
10. Seed weight. 0.04 0.74 0.30 0.10 0.82 0.80 0.66 0.63 0.81 1.00
*For r 2 0.127 and 0.166, P = 0.05 and 0.01.
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Earlier work has shown that number of seeds per
pod and seed weight are highly heritable charac-
teristics (Bond, 1966; Poulsen, 1977). If this
is generally so, the present data support the
hypothesis that the small seed weight of field
bean may, by breeding, be combined with the
larger number of seeds per pod of the broad bean.
This conclusion is further supported by similar
findings at PBI, Cambridge (D.A. Bond, personal
communication).

The following fruit characters were positively
correlated to one another:-

~ weight of pod walls

pod length per ovule

pod length per seed

pod wall weight per seed
seed weight

This shows that the pod characteristics are more
or less strongly correlated to the weight of the
seed.

The work described here began at the Plant
Breeding Institute, Cambridge, U.K., in 1976, and
was from 1978 continued at the Royal Veterinary
and Agricultural University, Copenhagen. Financ-
ial support by the British Council and the
Danish Agricultural Research Council is grate-
fully acknowledged.
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Estimation of out-crossing between isolation plots
of faba beans

Geof§ Hawtin and Mamdouh Omar
ICARDA, P.0. Box 5466, Afeppo, SYRIA,

Faba beans are a partially autogamous species
and under favourable environmental conditions
(e.g. high levels of pollinating insects) out-
crossing can exceed 40%. In plant improvement pro-
grams this can impose a severe restriction on the
size and scope of the work, for instance when it
is desired to bulk a large number of advanced
lines for multi-location testing and yet retain
adequate seed purity. The best method to ensure
self-fertilization is to raise the plants under
insect-free conditions in screen cages. This,how-
ever can be very expensive and few programs have
the resources to bulk a large number of lines in
this manner. An alternative method is to grow the
material in isolation plots. In order to ensure
complete purity, large isolation distances are re-
quired and this too becomes impractical if many
lines are involved.

Very few studies on out-crossing in faba beans
have been undertaken in the Middle East; Kambal
(1969) reported that in Khartoum the level of
out-crossing ranged from 35.8% to 42.1% while
El-Sherbeeni (1970) reported between 57% and 71%
at Giza, Egypt. El-Sherbeeni also reported that
out-crossing between lines 125 metres apart was
very low and that there was no out-crossing be-
tween lines planted at a distance of 175 metres,
provided there was no apiary nearby. '

The trials reported here were carried out to!
investigate isolation-plot techniques which would
provide an acceptable control of out-crossing,
under Syrian conditions, while at the same time
minimising expense.

Out-crossing was determined using the genetic
marker black hilum colour, controlled by a single
gene which is dominant to the recessive white
hilum gene (Sirks, 1920). The test plots were
planted with pure white hilum seed selected from
locally adapted stocks (the flower colour is nor-
mal) and the marker plots were planted with a
local black-hilum cultivar (ILB 1814). Seeds har-
vested from the test plots were planted in the
summer and each plant scored separately at the
end of the season for hilum colour. The percent-
age of black hilum plants was used as the mea-
sure of out-crossing the previous season. This
value was not adjusted and thus is indicative of
crossing between the marker plot (or other faba
beans in the area,which normally have black hila)
and the test plot only. Crossing between or with-
in test plots was not estimated .

In the 1977/78 season a trial was conducted at
the ICARDA site in Northern Syria to estimate
out-crossing between small test plots of faba
beans (2.5m x 2.5m) and a restricted marker
source (a single 10m x 10m plot).

The test plots were planted at distances of 10,
20,30,40,65,90 and 130 metres in a line east
and a line south of the marker plot. A further
line of test plots were planted at 50,100,150
and 200 metres north of the marker plot. The trial
was conducted at a distance of at least 1.5km from
any other faba beans. No clear effect of direct-
ion of test plot from the marker source was ob-
served and the mean figures for the various test
plots, grouped according to the distance from the
marker plot, are given in Table 1. The percentage
of out-crossing clearly decreased with increasing
distance from the marker plot,however even at the
closest distances the level was, small.

The effect of isolation distance on
out-crossing between small plots of faba
beans.

Table 1.

Distance of test plot

No. of Mean %
from marker gene source plots outcrossing
(m)
10-40 7 6.8
40-80 3 4.1
80-120 3 4.1
120-160 3 2.5
200 1 1.6

In the 1978/79 season a second trial was con-
ducted to determine the effects of plot size and
the distance between plots on out-crossing in the
centre of the plot and the borders. A border of
1.3m around each plot was harvested separately from
the centre of the plot. In this trial the test
plots were of two sizes: 7.8m x 4m and 3.9m x 4m.
Each test plot was surrounded by 6 marker plots
of the same size, planted on hexagonal grids of
dimensions: 9.75m x 6.5m and 19.5m x 6.5m between
plots (see Fig.1l). The trial was not replicated
and was conducted only 50m from a 2 ha block of
faba beans (black hilum).

The results are summarised in Table 2. The ef-
fect of inter-plot distance appears to be slight
but was consistent in that the wider distances re-
sulted in a slightly lower percentage of out-cros-
sing. Plot size had a clear effect, however, with
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Fig.1 Trial layout.

on average 37% less out-crossing between the
larger plots. There was also a clear trend (which
was also observed in a separate trial not report-
ed here) that out-crossing in the borders was
higher than in the central part of the plot. In
both the large and small plots approximately 30%
less out-crossing occurred in the central part of
the plot compared to the border.

Table 2. The effect of plot size and distarice
between plots on percentage of out-

crossing.

Out-crossing

Plot size Distance between % plot % plot % whole
adjacent plots border center plot

7.8m x 4m 9.75m - 6.5m 9.6 8.9 9.4
19.5m - 6.5m 9.4 4.5 8.3

- mean:9.5 6.7 8.9

3.9m x 4m 9.7m - 6.5m 15.1 12.5 14.8
19.5m - 6.5m 14.2 7.7 13.6

- mean:14.7  10.1 14.2

Based on the above trials over 100 isolation
plots of approximately 5m x 15m size, have been
planted this season at 50m intervals adjacent to
the roads at the edge of other crops. Only the
central part of each plot will be retained and a
single row of each is also being grown in an in-
sect-proof cage to provide a pure seed source for
future needs,
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Effect of environment on the instability of two
sources of cytoplasmic male sterility in faba beans

G. Duc
Station d'Amelionation des PLantes, INRA, BV 1540, 21034
Dijon Cedex, FRANCE.

Faba bean hybrids with higher and more stable
yields can be produced using ctyoplasmic male
sterility (CMS). Both the 447 cytoplasm (D.A.
Bond, PBI, Cambridge, England) and the 350 cyto-
plasm (P. Berthelem, INRA, Rennes, France),which
are sources of CMS in faba bean, lead to an un-
stable phenotype of male sterility and are there-
fore at present unsuitable for hybrid breeding.
Inter- and intra-plant phenotypic variations in
pollen fertility appear in the progenies of cros-
ses between male sterile plants and different
maintainer lines, leading to partial or complete
restoration of the fertility.

Pollen staining by Alexander's technique was
used to measure the fertility of pollen in the
following two studies:

a) Effect of environment on variation in pollen
phenotype.

This study was made through growth chamber ex-
periments. When plants of a 447 male sterile
line were heat treated at different temperatures
and at different stages, we observed that con-
stant temperatures of 10°C and 20°C maintain a
good male sterile phenotype, whereas thermal
shocks (12 to 20°C, 12 to 27°C, 20 to 279°C, 20
to 12°C, 10 to 32°C and 20 to 32°C), when applied
at the anthesis stage of the first floral node,
led to up to F = 32% (= percentage of pollen
graing stained purple) in the male fertility of
flowers which were at the stage of male meiosis
at the moment of thermal shock.

A stronger effect was obtained when & luminous
shock with or without a thermal shock was ap-
plied to plants of a 350 male sterile line. This
treatment consisted of transferring plants from
8000 lux (9 hours) to 25,000 lux (16 hours) at
the stage of ten vegetative nodes on the main
stem. In 66% of the plants studied, a male fer-
tility of up to F = 80% was observed in flowers
which were at the stage of male meiosis at the
moment of the luminous shock, while all others
remain»d completely sterile. '

b) Heritability of environment-induced phenotypic
variations.

In the case of the 350 male sterile line treat-
ed by a luminous shock, on the same plant we
self-pollinated the flowers which were induced
to a male fertile state, and pgllinated some
male sterile flowers with this induced pollen.
The average fertility of the progeny of male fer-
tile flowers was higher than that of the progeny
of male sterile flowers, but not significantly so.

In June 1978, backcrosses of four maintainer
lines were carried out by hand crossing in two
different environments: in the open field, and
in the greenhouse where the maximum day temp-
erature was 38 to 40°C. For the four lines, a
higher proportion of fertile plants appeared in
the progeny of the open field backcross, this
difference being significant fpr three of the lines:

% fertile plants from progeny

line of No.of plants
studied
open field greenhouse
backcross backcross
1 5.9 (o) 259
2 9.5 0 88
3 10.0 0 276
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Conclusion.

The environment-induced phenotypic variations
in pollen phenotype not only represent a change
in the physiology of the male gametogenesis; they
are also linked to a modification in the geno-
cytoplasmic information transmitted to the pro-
geny. This modification can ocecur in the ovules
or in the embryo, and can explain some of the
instabilities of the cytoplasmic male sterility
in faba bean. The observed variability between
different lines in the level of susceptibility
of the malesterile phenotype to these environ-
mental shocks suggests the possibility of sel-
ecting maternal geno-cytoplasmic information,
which could lead to a more stable cytoplasmic
male sterility.

Studies on quantitative inheritance in Vicia faba major

M.J. Suso
Instituto Nacional de Investigaciones Agrarias, Apartado
240, Condoba, SPAIN.

The quantitative inheritance of several traits
of  Vicia faba has been studied by Cubero (1970,
1976), Martin (1976) and Martin and Cubero (1979).
These authors have employed 7 x 7 F1 diallel
crosses including parental lines belonging to the
four botanical groups that are currently recog-
nised in the species. It was apparent from this
work that for some characters the genetic system
inferred from the analysis was a 'pooled' system
i.e. the result of partial genetic systems shown
by different groups of lines. One example is seed
size, where European lines show a different Sys-
tem.

This suggests that different botanical and/or
geographic groups can be characterised by dif-
ferent genetic systems. A systematic study of the
quantitative inheritance within several such
grouns was made. The first group to be analysed
was a Mediterranean one (see Moreno and Martinez,
1980) formed by six major and two equina/major lines
obtained from Spanish populations by means of a
8 x 8 diallel cross. Thirteen characters have
been analysed to date and are reported here. The
analysis of Hayman (1954 and 1954a) has been fol-
lowed, and the number of broomrapes per host
plant has been transformed to log (x +3) (see
Cubero and Martinez, 1980).

Additive effects were important in all twelve
characters. Dominance was not significant in two
(pod length and width/length of pod) and not very
important in five (seeds per pod, leaflet width,
width/length of leaflet, seed width and broom-

rapes per host plant). Among those cases inwhich
dominance was important, specific combining

ability effects were significant in two (time to
flower and ovules/ovary, in the second case only
significant at the 5% level). Maternal effects
were significant in four cases (ovules/ovary -
the only case of high significance, leaflet width,
width/length of leaflet, and thickness/length of
seed). Significant differences between repli-
cates were obtained mainly for vegetative char-
acters.

There is a good agreement with the studies men-
tioned above for leaflet length (+ve sense),
width/length of leaflet (-ve), number of flowers
per node (+ve), ovules/ovary (+ve), seed length
(-ve) and thickness/length of seed (-ve domin-
ance i.e. major dominant over equina type).

A different genetic system is indicated for
width/thickness of seed (W/V plot indicating
probable partial negative dominance) and for
number of leaflets per leaf (-ve sense in the
present work). Time to flower has been as dif-
ficult to interpret as with previous studies.
The new characters here were seed width (-ve
sense), pod length (intermediate, the W/V plot
indicating perhaps a partial dominance of -ve
sense) and number of broomrapes per host plant
(transformed to logarithm; partial dominance to
intermediate inheritance; resistance recessive).
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Intergenotypic competition in field plots of
faba beans

G.G. Rowland
Crop Development Centre, University o4 Saskatcheman,Sask-
atoon, Saskatchewan S7N OW0, CANADA.

Selected plants of faba beans at Saskatoon gen-
erally produce progeny rows that only yield
enough seed to be placed in the following gener-
ation, in yield tests consisting of two-rowplots
4,87 meters long and replicated three times. Inter-
genotypic competition has been noted in soybeans
(Gedge et af., 1977) and it was felt that this may
be differentially affecting our two-row prelim-
inary yield tests. Consequently, a competition
experiment was begun at Saskatoon in 1975 in which
the cultivar 'Erfordia' (tall,late and high yield-
ing) was compared with the USDA Plant Introduc-
tion 317500 (a short,intermediate maturing line



in 1975 and the 4-row plots averaging 10 cm tal-
ler than the other two treatments in 1976. No
consistent differences in other characters such
as protein, maturity or 1000 seed weight were
noted.

It is possible that the rows adjacent to the
center two rows in the four-row plots may be
shorter due to competition effects from the out-
er two border rows. If this had occurred,it could
have provided a yield advantage to the center
two rows. Measurements were taken on these ad-
jacent rows in all the 1978 experiments, but no
differences were found.
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of moderate yield). Herz Freya, another high
yielding, tall and late maturing cultivar, was
added to the experiments in 1978. The experiments
were sown in eight row plots in which one cult-
ivar made up the center 2, 4 or 6 rows with the
other cultivar providing the appropriate number
of border rows. The row spacing was 30 cm and
the experiment was a randomised complete block,
replicated four times,

Although the treatment effects were not always
significant, results consistently and clearly in-
dicated that the four row plot, with the middle
two rows harvested for yield measurement, gave a
greater yield. Furthermore, this increase in
vield tended to be greater in the high yielding
'Erfordia'. Thus, lower yielding material may be
retained more often when grown in two-row com-
pared to four-row yield tests.

Table 1. Center two-row plot yields in 1975,
1976 and 1978.
Yield (kg/ha)
Year Cultivar BBBAABBB* BBAAAABB BAAAAAAB Mean
Erfordia 1471 2046 1799 1772
1975 PI31750 1291 1326 1450 1356
Mean 1381 1686 1625
Erfordia 1860 2339 1775 1991
1976 PI1317500 1549 2305 1433 1762
Mean 1705 2322 1604
Erfordia 1762 1828 1814 1801
1978a{ PI317500 1263 1223 1304 1263
Mean 1512 1526 1559
Herz Freya 1458 1403 1527 1463
1978b4 PI317500 940 1053 1203 1065
Mean 1199 1228 1365
Erfordia 1449 1602 1595 1549
1978c4 Herz Freya 1339 1324 1341 1335
Mean 1394 1463 1468
Grand Mean 1438 1645 1524

#*The letter A represents the row of the cultivar
listed in the table, and the letter B to the
other cultivars in the particular experiment.
Border treatment effects were significant at the
10% level in 1975 and 1976, and at the 5% level
in 1978b.

Cultivar differences were significant at the 1%
level in all trials except 1976.

Significant differences were also noted in
height in 1975 and 1976 with the 4-row and 6-row
plots averaging 6 em taller than the 2-row plots

! A note on pod size .
™ .

. The largest faba bean (Vicia gaba} pod ever "
" recorded in the U.K. was 59.35 cm long and was
E grown by T. Currie of Jedburgh in Roxburgh-
: shire in 1963.
x Reference:

]
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W.G. Duncalf (1976).'The Guinness Book of
Plant Facts and Feats'. Pub. Guinness
Superlatives Ltd., U.K.

Physiology and Microbiology

A fertilizer response study on faba beans in Northern
Syria

Mohan Saxena and Nassrat Wassimi
Food Legume Improvement Progham, TCARDA, P.0. Box 5466,
Aleppo, SYRIA.

Faba beans in West Asia are generally grown
either as a rainfed crop in high rainfall coastal
areas or as an irrigated crop in low rainfall in-
land areas. Efforts are being made to develop
genotypes suitable for rainfed farming even in
areas receiving annual rainfall of 300 to 400 mm.
Little information exists on the agronomic re-
quirements of faba.beans under such conditions.
Since the fertility status of the soil in these
areas, particularly the available phosphorus and
organic matter content, is generally low, it was
thought worthwhile to study the response of local
faba beans to the application of phosphatic and
nitrogenous fertilizers at ICARDA's site at Tel
Hadya in Northern Syria in the 1977/78 season.

The soil of the experimental field was clay-
loam with pH 8.5, 1.11% organic matter, 8.0 ppm
available (Olsen's extractable) phosphorous and
1.208 meq of exchangeable K* per 100 g soil.
'Syrian local large' (ILB 1814) and 'Syrian
local small' (ILB 1813) cultivars of faba bean
were grown with six different fertilizer rate
combinations (Table 1). The 12 treatment combin-
ations were tested in a randomised complete
block design with four replications. The crop
was planted on December 1st, 1977, in rows 50 cm
apart with a plant to plant distance of 10 cm.
Nitrogen was applied as urea. An amount in ex-
cess of 20 kgN/ha was applied in two equal doses
at 30 and 60 days after emergence. Phosphorus
was applied as triple-super-phosphate. The crop
was raised under rainfed conditions and the
total seasonal rainfall was about 360 mm.
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Table 1.

of ILB-1814 (V;) and ILB-1813 (V) faba beans.

Effect of nitrogen and phosphate application on the yield and some yield attributes

Grain yvield (kg/ha)

No. of Pods/plant

100 grain weight (g)

Treatment vy Vo Mean A1 Vo Mean vy Vy Mean
Control 1655 1219 1437 3.48 2.36 2,92 159.0 122.3 140.7
20 kgN/ha 1701 1356 1529 3.70 2.95 3.32 160.0 121.3 140.6
20 kgN + 50 kg

P505/ha 1942 1782 1862 4.28 3.08 3.69 154.8 126.8 140.8
60 kgN + 50 kg

P20s5/ha 2136 1799 1967 4.45 3.33 3.89 163.7 122.5 143.1
120 kgN + 50 kg )

P205/ha 2097 ' 1890 1994 3.83 3.98 3.91 169.4 118.7 144.0
180 kgN + 50 kg

P205/ha 1872 1829 1850 4.08 3.10 3.59 166.0 124.6 145.3
Mean 1901 1646 3.97 3.10 161.1 122.7

L.S.D. 5%: .

Fertilizer treat 236.6 0.58 not sig.
Variety 136.6 0.34 4.95

Interaction not sig. not sig. not sig.

c.v. 13.1% 16.30% 5.91%

The grain yield was significantly affected by
the fertilizer application and the varieties,but
their interaction was not significant (Table 1).
ILB 1814 out-yielded ILB 1813 by a margin of 15%
because of significantly higher number of bran-
ches per plant, pods per plant, and 100-grain
weilght, although the number of grains per pod
was significantly lower. The starter N dose of
20 kgN/ha resulted in a small but non-signifi-
cant increase in the yield (Table 1). Phosphate
application (50 kg P905/ha) resulted in about a
35% increase in the yield, because of increased
pods per plant. The number of grains per pod
and 100 grain weight were only marginally improved
by phosphate fertilization, but the effect was
statistically non-significant, at the 5% level. ’
The number of branches per plant also remained.

unaffected, so that increase in pod number per
plant should have resulted from improved pod
set on the existing branches. :

Nitrogen at higher rates was of little advan-
tage. Apparently, the symbiotic N fixation in
the ‘presence of 50 kg P,0g5/ha was adequate to
meet the N needs of the“crop. Thus, the study
revealed that application of phosphatic fertil-
izer was essential for realising good yields
from rainfed faba bean when the available phos-
phorus status of the soil was 8 ppm P or below.
Since only one rate of phosphate application
was tested in this study, it would be necessary
to carry out a phosphate response surface study
so that economic optimum levels can be deter-
mined. Such studies are now in progress.
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Influence of topping of faba beans (Vicia faba L.) on
their growth and on the supply of the flowers with 1C

W. Gehriger and E.R. Keller
Swiss Federal Tnstitute af Technofogy, Tnstitute of Chrop
Seience, Universitatsinasse 2, CH-8092 Zundich, SWITZERLAND.

Competition between the vegetative and repro-
ductive parts, irrespective of water supply, ap-
pears to be one of the main reasons for the rather
low and unstable yield of faba beans. According-
ly, trials were conducted both under controlled
conditions and in the field to study vegetative
development. This was done in a randomised block
trial with three replicates by measuring plant
height, length and weight of the internodes, leaf
area, leaf and root quality. At each of six har-
vests eighteen plants were analysed for each of
three topping dates and compared to controls.
These measurements were considered in connection
with reproductive development. The most impor-
tant results were as follows.

Effect of topping on flower drop and pod development

Topping reduced flower drop to a very great ex-
tent. However, the large number of young pods had,
as a result, great difficulty in developing them-
selves fully. The number of stunted and fallen pods
was greater than the control. The greater number
of mature pods on the lower nodes of the topped
plants did not compensate for the higher total
number of pods on the control plants. The more
rapid development of the pods on the topped plants
lasted only up to one month before maturity; an
evident retardation followed because the stems,
‘as well as the roots, had already used up their
retranslocatable substances,

Effect of topping on the supply of flowers with L4C

Using l4¢ labelling we were able to establish
that the flowers near the decapitated apex were
better nourished. Flowers more than 12 days old
retained an amount of labelled assimilates in
proportion to their weight. The fruits of topped
plants later obtained fewer assimilates in pro-
portion to their weight. The distribution of
fruit in the areas of flowering, the retardation
of growth of the young fruit and flower drep
(Jaquiery,
The model described by Jaquiery appears to be
equally valid for the fruit of topped plants.
The area of retardation of growth of the young
fruits must be placed in relation to the lower
'sink' ability of the fruit itself.

Effect of topping on the'vegetative growth and
the yield of faba bean.

The development of side shoots as a result of
toppingwas very much dependent upon climatic con-
ditions. However, when the number of flowers re-
moved by topping was not too great (i.e. when this
interference took place in the middle of the
flowering period) the side shoots do not develop
under any conditions. The length of the inter-
nodeswas greatly reduced with the appearance of
the flowers. The stem and roots act as a buffer
between supply and demand of assimilates.

A significant correlation was found to exist
between the leaf area duration (LAD) and the
vield of the various trials. The single leaves
of the topped plants had a greater area and a
higher specifiec weight than the control plants,
This was by no means sufficient to compensate
for total leaf area loss.

It was shown at harvest that topping increased
the numper of pods, depending upon the amount of
vegetative growth. The number of seeds per pod

1977) were also analysed in our trials,

and the mean seed weight were, however, lower for
the topped plants so that the harvest index was
identical for all trials. The harvest index
proved to be, in general, the most stable factor
of faba bean culture in our trials. The yield of
the topped plants was less than that of the con-
trolled plants.

References:

Adams, M.W. (1967).'Basis of yield component
compensation in crop plants with special
reference to field bean,Phaseolus vulgarndis ' .
Crop Science 7, 505-510.

Gehrfger, W. (1978).'Influence de la tempera-
ture et de 1l'ecimage sur le developpement
de la feverole (Vicia faba L.) et etude de 1la
nutIition des fleurs en assimilates marques
au C'. Diss. no 6133 a 1'EPF Zurich.

Gehriger, W. and E.R. Keller (1979).'Einfluss
des Kopfen der Triebe auf die Versorgung
der Bluten bei der Ackerbohne (Vicia faba L.)
mit '4C. Schweiz. Landw. Forschung 18 1/2,
59-80.

Hodgson, G.L. and G.E. Blackman (1957).'An an-
alysis of the influence of plant density
on the growth of Vicia faba . II, The signif-
icance of competition for light in relation
to plant development at different densi-
ties'. J. Exp. Bot. 8, 195-219.

Jaguiery, R. (1977).'Etude de la chute des
fruits chez la feverole ([Vicia faba L.), Re-
lations avec la ?3sponibilite en assimil-
ats marques au C'. These No. 5893 a 1'-
EPF Zurich.

Kambal, A.E. (1969).'Flower drop and fruit set
in field bean, Vicia faba L.'. J. Agric. Sci.
72 131-138.

McEwen, J. (1973).'The effects of growth regu-
lators, seed rates and row spacings on
field beans (Vicia faba L.)'. J.Agric. Sci.

80, 37-42,

Sjodin, J. (1971).'Incduced morphological vari-
ation in Vicia faba L.'. Hereditas 67,
155-180. FTI

Sprent, J.I., A.M. Bradford and C. Norton (1977).
'Seasonal growth pattern in field beans
[Vicia faba) as affected by population density,
shading and its relationship with soil
moisture'. J. Agrie. Sci. 88, 293-301.

Tamaki, K. and J. Naka (1972).'Physiological
studies of the growing process of broad
bean plants'. Technical bulletin of the

Faculty of Agriculture of Kagawa Univer-
sity 23, 157-165.

Rhizobia nodules



Influence of the distribution of assimilates on pod
set in faba beans (Vicia faba L.)

R. Jaquiery and E.R. Keller
Swiss Federal Institute of Technofogy, Institute of Crop
Science, Universitatstrasse 2, CH-8092 Zunich, SWITZERLAND.

The yield of faba beans is dependent on, among
other factors, seeding date, seeding density and
seeding depth, and on water supply and the deve-
lopment of diseases and pests. Yield is also in-
fluenced by the extent of flower- and pod-drop
which can reach 70 - 80%. The phenomenon of the
dropping of flowers is known to exist for many
cultivated plants. In this respect, a favourable
distribution of the assimilates within a plant
is of great importance for yield information.

A field trial was carried out to evaluate the
yield structure. Six harvests of 5 x 10 plants
each were made. The number of leaves, the number
of pods and seeds, the leaf area, the height as
well as the dry weight of the stems, leaf, pod
and grain portions were recorded or calculated
on a per plant basis. The course of flowering and
flower drop were studied in a greenhouse and in
a field experiment. The qualitative distribution
of the assimilates of a leaf which had assimila-
ted 14002 was determined at 4 dates during the
growing veriod (4 plants each time) by means of
autoradiography.

Throughout the flowering period, the stems as
well as the new leaves accumulated nearly all the
dry matter produced. The increase in the dry
weight of the flowers was only small. The corre-
lation coefficients for the leaf area of the
plants and the number of pods and their kernels
as well as their dry mass were very high. The
same correlation existed between the dry weight
of the stems, the number of leaves and the height
of the plants with their reproductive organs.

The chance as to whether of not a flower was
able to develop into a pod after fertilisation,
was dependent on the position of each flower on
the plant (the situation of the inflorescence on
the main shoot and the position of the flower
within the inflorescence). The inflorescence on
the upper part of the plant did not have the same
good flower/pod relationship as did those on the
lower parts. Flowers at the apical position of
an inflorescence developed fewer pods than flowers
at the base of the inflorescence.

Radiographic studies made it possible to show
the attraction of the apex for assimilates up to
the end of the flowering period. The apex imports
assimilates from all the leaves up to this phase;
the same occurs in the lower part of the stem
(theroot-system was not included). With the end
of the flowering period the apex passes its role
as a sink to the pods which have already reached
4 to 6 cm in the lower inflorescences. Our inves-
tigations showed that there is considerable com-
petition between vegetative and reproductive
growth.

Analysis of 14C distribution.

Quantitative analysis of the 14¢ qistribution
within whole faba bean plants, grown under field
conditions, showed that only towards the end of
flowering did the grains receive more than 10% of
the 14¢ found in the plants; only after the end
of flowering did the portion of 14C established
in the leaves and stem decline. This may explain
the strong competition between the young grains
or pods and the vegetative parts which was pre-
valent throughout the entire flowering period.
In contrast, there was little competition for
assimilates between the pods within the same
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inflorescence up until the middle of the flower-
ing period. .

Carbon 14 distribution among_the grains was
very irregular. The amount of 14C which a grain
receives was affected by its stage of development
(or age) and position. The pods which dropped con-
tained the smallest amount of--14C assimilates and
eame from the uppermost inflorescences. It is,
however, difficult to ascertain the real reason
for grain drop: whether this is due to their lack
of assimilation or if it is the result of other
occurrences which induce pod drop. Gehriger(1978)
was able, nevertheless, to reduce flower drop,
or rather increase the number of pods, by topping
the plants. This, however, did not result in an
increase in grain yield at full maturity. An at-
tempt will be made,therefore, to influence the
number of grains by using growth regulators at
the Institute of Crop Science at the ETH.

References:

Dambroth, M. (1974).'Ertragsphysiologische
Deutungen fur die Diskrepanz zwischen Blu-
tenzahl und Fruchtansatz bei Ackerbohnen.
2, Gottinger ‘Pflanzenzuchter'. Seminar
9th/10th May 1974 at Inst. Pflanzenbau und
-zuchtung, Universitat Gottingen, 26-32.

Derenne, P. (1965)'Physiologie du developpement
de la feverole en fonction de la date de
semis! Rev. de 1'Agric. 18, 865-871.

Gehriger, W. (1978).'Influence de la tempera-
ture et de 1l'ecimage sur le developpement
de la feverole (Vicia faba L.) et de la nut-
Iition des fleurs en assimilats marques au

C'. Diss. Nr. 6133 ETH Zurich.

Hayes, J.D. and A.S. Hanna (1968), 'Genetic
studies in field beans Vicia fba L'. Z2. Pfl-
anzenzuchtung 60, 315-326.

Ishag, H.M. (1973).'Physiology of seed yield in
field beans(lVicia fabaL.) 2. Dry matter pro-
duction. J. Agric. Sci. 80, 191-199.

Jaquiery, R. (1977).'Etude de la chute des
fruits chez la feverole(Vicia §aba L.), rela-
tions avec la disponibilite en assimilats
marques au l4c' piss. ETH Zurich, Nr. 5893

Jaquiery, R. und E.R. Keller (1978).'Beeinflus-
sung des Fruchtansatzes bei der Ackerbohne
(Vicia 4abaL.) durch die Verteilung der As-
similate, Teil I'. Angew. Botanik 52, 261-
276.

Kambal, A.E. (1969).'Flower drop and fruit set
in field bean, Vicia faba L. J. Agric. Sci.
72, 131-138.

Keller, E.R., (1974).'Die Ackerbohne (Vicia faba
L.) -"eine vergessene Kulturpnflanze mit
Zukunftsaussichten?'Schw. landw. Forsch.
13, 287-300.

Rowland, D.G. (1960).'Fertility studies in the
broad bean (Vicia faba L.). Heredity 19, 271~
277. -

Soper, M.H.R. 'A study of the principal fact-
ors affecting the establishment and devel-
opment of the field bean (V. faba L.)'. J.

Aﬁric. Sci. 42, 335-346.

.

™4



Preliminary studies on faba bean plant type

M. Ef-Habib Tbaahim and Mohan Saxena
Food Legume Improvement Program, ICARDA, P.0. Box 5466,
Aleppo, SYRIA.

In order to develop appropriate plant ideotypes
for different environmental conditions, it is
necessary that the relative significance of var-
ious morphotogical characters and growth habit
is evaluated under field conditions. The degree
of branching and the determinancy of growth are
characters of importance in this respect in the
case of faba beans.

Evaluation of the significance of different
degrees of branching and determinate growth habit
can be made by developing a series of isogenic
lines in the background of a locally well-adap-
ted genotype. This is, however, time consuming.
Although not quite as satisfactory,an alternative
approach is to create variations in the degree
of branching by removing the branches as they
appear on the plant, and in the case of deter-
minacy by detopping the shoots at the appropri-
ate stage of growth. Using this approach, a pre-
liminary study was carried out at the ICARDA
site in Tel Hadya in Northern Syria, during the
1977 to'78 season, to evaluate the significance
of branching and determinate growth habit for
local large faba beans (ILB-1814) planted at a
population level of six plants/m2 and grown
without irrigation (with seasonal rainfall about
360 mm). Three treatments were tested: (i) 'con-
trol'; (ii) ‘'detopping' - the apical shoot con-
taining three nodes was removed from each of the
primary branches and main stem at the appearance
of the first pod; (iii) 'debranching' - all the
branches were periodically removed, as they ap-
peared, to maintain one main stalk per plant.
The results are summarised in Table 1.

Debranching caused a conspicuous reduction in
the yield, whereas detopping tended to improve
the yield. The leaf area index and total shoot
dry weight at an advanced podding stage followeda
similar trend to the yield. About a quarter of
the pod bearing nodes and pods per plant was
contributed by the main stem, and the remainder
by the branches, in the case of the 'control’
and 'detopping' treatments. 'Debranching' en-
couraged the main stem to develop about 2.5
times as many pod bearing nodes and 3 times as
many pods compared to 'control' and 'detopped’
plants. However, this increase did not compen-
sate for the loss of pod bearing nodes (and thus
pods) per plant;the 'debranching’ therefore re-
sulted in reduced yield. The study thus empha-
sised the importance of branching under the con-

ditions of the present experiment, which permit-
ted only a limited realisation of the full growth
and yield potential of the local faba bean cul-
tivar.

A somewhat more expanded study was carried out
during the 1978/79 season involving four pop-
ulation levels (8, 16, 24 and 32 plants/m<) and
four ‘'plant types' ('control',k debranching to
maintain 'one main stalk', debranching to main-
tain 'three main stalks' and 'detopping') ob-
tained with ILB-1814 faba beans. The crop was
given supplementary irrigation and showed rela-
tively better growth as a result. However, the
experimental plot was adversely affected by
Onabanche infestation and the coefficient of var-
iability for data on various yield attributes
and yield was high. As a result, the effect of
‘plant type' variable failed to reach the 5%
level of significance, although there was a trend
for the yield (Table 2) to be the highest under
the treatment '3 main stalks' per plant. The
treatments 'one main stalk' per plant and 'de-
topping' resulted in reduced yield particularly
at the lowest population level (8 plants/m2).
There is a need for further studies to give more
conclusive results.

Effect of 'plant-type' and plant popu-
lation levels on the yield of ILB-1814
faba beans at Tel Hadya, Northern
Syria.

Table 2.

Yield (kg/ha)

Treatment No. of

plants/m2: _8 16 24 32 Mean
Control 2906 2990 3281 3531 3177
One main
stalk 1848 3073 3031 3406 2840
Three main '
stalks 2948 3448 2657 3990 3261
Detopping 2073 2698 3365 3073 2802
Mean 2444 3052 3084 3500

Plant type Population Interaction

S.E. 298 196 392
L.S.D. 5% Not Sig. 572 Not Sig.
C.V. 34% 23%

Table 1. Yield, yield attributes and other characters of Syrian Local Large (ILB-1814) faba
beans as affected by de-topping and debranching treatments. (1977/78 season).

Treatment Grain Yield Single plant Leaf area No. of pods No. of pod
(kg/ha) dry weight index* per 3 plants bearing nodes
) per 3 plants
total main main
stem leaves pods shoot stem branch total stembranch total
Control 1068 14.6 15.0 13.0 42.8 2,47 6.0 18.6 24.6 5.7 18.0 23.7
Detopping 1262 15.8 18.0 13.8 47.6 2.53 6.3 18.6 24.9 5.7 17.3 23.0
Debranching 809 9.6 12.3 11.3 33.2 1.7 19.0 - 19.0 15.7 - 157

xat advanced podding stage.



Effect of growth regulators on faba bean
(Vvicia faba L.) development

E.R. KeLler and S. Belluccd,
Swiss Federal Institute of Technofogy, Institute of Crop
Science, Undversitatstrasse 2, CH-8092, Zunich, SWITZERLAND,

In 1977 a 'screening' trial to test ten growth
regulators was carried out in the field on 270
plots each of 3 m?2., Three different concentrations
of the chemicals were applied at three different
stages of development - five ddys before the onset
of flowering, at full flowering and at the begin-
ning of pod formation.

The best results with this initial screening
vere obtained with GA3 when applied at the first
development stage, at a concentration of 10-%M
and as a run-off-treatment, With this chemical there
was an accelerated elongation of plants at the
beginning of floweringwith a retardation one month
later. There was a significantly higher pod set

with an increase in the number of grains per plant,

and an increase in grain yield per plant of about.
20%, although this was not significant. Harvest
index was calculated for all three application dates
- suprisingly this was the same for the controls
and the GA3 treated plants, although the total dry
matter produced was quite different.

These
in 1978
applied

results led us to concentrate our efforts
on the application of GA7, Treatmentis of GA3
at the six leaf stage and at a concentra-
tion of 10-4M gave the most promising results.
Special attention was paid to the effect of the
chemical on the length of internodes, on pods per
node, on the leaf surface, on specific leaf weight
and on grain yield. l4c labelling showed that pods

from plants treated with GAg developed more rapidly

and with less pod drop than pods from the control
plants, this confirming the findings of, Jaquiery
(1977) and Gehriger (1978), that adequate supply
of assimilates during the lag phase of seed deve-
lopment is of outstanding importance.

_ Although it was possible to reproduce the yield
lncreases due to GA3 treatments in two successive
seasons, these results should be considered as
preliminary. Experiments done in the third season
(1979) were at 12 different locations and will
shaw the effect of different environmental condi-
tions. This series of experiments will be concluded
in the summer of 1980.
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Effect of several herbicides on the nodulation and
yield of faba bean (Vicia faba)

Rafiq Talam and Fadef Afendi
Food Legume and Improvement Program, TCARDA,P.0. Box 5466,
Aleppo, SYRIA.

Faba beans are normally grown in the West Asia
region as a winter crop. The presence of adequate
moisture in the soil profile during the winter
encourages the growth of many weeds, which can
limit both Np- fixation and grain yield in faba
beans. In recent years hand-weeding has become
less economic in some areas and chemical weed
control has become more popular, Several promis-
ing herbicides for weed control in faba bean
fields have been identified, but there is very
little information on the effect of these chem-
icals on nodulation and No- fixation.

An experiment was conducted on the ICARDA farm
at Tel Hadya to study the effectof a vre-planting
herbicide (Treflan, one litre P*/ha) and several
pre-emergence herbicides {(Gesagard 2 kg P/ha; )
Alachlor, 3 1. P/ha; Tribunil 4 kg P/ha; and
Metribuzin 1 kg P/ha) on nodulation and growth
of uninoculated and inoculated faba beans (cv.
Syrian Local Large, ILB 1814). A mixture of three
strains of Rhizobium (BB 10c, BB 21b, and IC 9253)
was used for inoculation. Each treatment had
four renlications. Planting was in late November;
there was approximately 240 mm rainfall during
the growth period and no supplementary irrigation
was provided.

Visual observations were made regularly; plants
were harvested at the early vegetative and mid
pod-filling stages for nodulation studies. Amin-
imum of 32 plants from each treatment were assay-
ed for nodule number and weight. Weeds were re-
moved at a very late stage of growth and their
dry weights recorded. A final harvest gave the
grain yield data.

Results and Discussion

Of the five herbicides tested, two (Gesagard
and Metribuzin)were found to be nhytotoxic under
the conditions of the trial and were not inclu-
ded in the analysis. A summary of the results
are given in Table 1. Only Tribunil gave very
good control of the weeds and did not signifi-
cantly reduce the yield compared to the hand
weeded control. Alchlor gave better weed control
than Treflan, but reduced the yield by 54%. Tre-
flan provided reasonable weed control and re-
sulted in only a slight reduction in the yield.

In general, inoculation resulted .in higher
nodule production per plant and a greater total
weight of the nodules, although neither the ef-
fects of inoculation on yield, nor the inocula-
tion x herbicide interaction were significant.
Inoculation with the Rhizobia in the Alachlor.
treated plots produced a greater percentage in-
crease in both nodule number and nodule weight
compared to the corresponding increase in the
hand weeded plots, indicating that the intro-
duced Rhizobia may have tolerated the effects of



Table 1.

Production of nodules, nodule dry matter and grain by faba beans, and the development

of weeds under different herbicidal treatments.

Nodule No./plant Nodule D. wt. (mg/plant) Weed Yield (kg/ha)

Uninoc. Inoc. Mean Uninoc. Inoc. Mean Biomass Uninoc. Inoc., Mean
Treatment (kg/ha)
Unweeded control 41.9 74.1 58.0 52.4 104.3 78.4 2950 1276 1111 1193
Weeded control 51.8 70.9 61.4 68.1 120.6 94.4 - 1590 1861 1726
Treflan 35.8, 32.7 34.3 66.4 47.5 56.9 1357 1386 1471 1429
Alachlor 22.9 45.4 34.2 26.5 47.2 36.9 2032 840 743 792
Tribunil 571 46.1 51.6 42.6 64.0 53.3 82 1795 1541 1668
Mean 41.9 53.8 51.2 76.7 1377 1345
L.S.D. 5%
Inoc. 10.4 16.1 not sig.
Herbicide 15.2 22.4 241
Inoc. x herbicide 21.56 31.6 not sig.

Alachlor better than the native Rhizobia.

The results thus indicated that herbicides
might have different effects on nodulation, and
larger number of Rh{zobi{a strains may have to

be screened to identify those which might tol-
erate the herbicide and result in good nodula-
tion.

*P = Product.

- mature

Cross-section of Vicia faba roots

Agronomy and Mechanisation

Growth and yield potential of faba beans(Vicia faba)
in sub-tropical environment

R.K. Pandey
Dept. of Agronemy, G.B. Pant University of Agrniculture and
Technology, Pantnagar, INDIA. }

Introduction

Faba beans are grown as a crop on a small scale
in India. However, the crop is widespread in some
parts of the country, particularly in Uttar Pra-
desh, Bihar, Punjab, Kashmir, Madhya Pradesh,
Rajasthan and Karnataka. It has many vernacular
names, such as 'Bakla' and 'Anhuri' in Hindi,
'Naikshan' and 'Nakhthan' in Ladaki, and 'Kaivn'
in Kashmiri. The crop appears to have been intro-
duced into India in recent times as there is no
mention of a Sanskrit name in the literature. It
probably arrived in India from the Near East, and
was first grown in the North Plain, Kashmir, in
Ladak, in Punjab and in the North West Plains
(Kogure, "1979). Faba beans are commonly cultiva-
ted at 5000 ft..in Kashmir and from 8000 to 12000
ft. in Kanawar Spiti and Tibet, and appear to be

fairly tolerant to low temperatures (Watt, 1972).

The crop is grown in kitchen gardens and onmar-
ginal land for green pods, and is also harvested
at maturity for dry seed. Dry seeds are used in
either the split form as 'dhal' and flour for
human consumption, or as animal feed. The exist-
ing ecotypes used as vegetables have long and
broad pods and are fairly resistant to pests and
diseases, although Ascochyta blight{Ascochyta fabac)
and wilt (Rh{zoctonia spp.)can occur.

Local varieties are planted in the middle of
November and fit very well in the'rabi'(November
to April) cropping system. The crop is normally
grown on conserved moisture without any fertili-
zer application, as the soils contain Rhizobia
which can nodulate the crop very well. Because
faba bean is not a major crop in India there has
not been any serious effort made to collect the
local ecotypes and to evaluate their production
potential on a large scale. However, with the
growing demand for high protein food both for hu-
mans and animals, faba bean has a great potential
on marginal lands outside existing cropping sys-
tems.

Growth and yvield potential trial

The plant type, pod setting and yield potential
prompted a systematic trial designed to evaluate
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the growth and yield potential of two local cult-
ivars under three plant densities. A randomised
block design with four replications was used and
seeding was done by hand in rows. After emergence,
plants were thinned to 10 cm spacings. The crop
wasgrown onafertile silty loam without added fer-
tilizer, and was irrigated 45 days afterplanting.
Weeds were removed by hand and the plants were
harvested at different intervals for measurement
of dry weights and yield components. The net

plot was harvested for final seed yield.

The data presented in Tables 1 and 2 shows that
Bihar Local performed better thanU.P.Local indry
matter production (g/m?), crop growth rate and

Table 1. The effect of row spacing on dry matter
production and growth rate of two faba
bean cultivars.

Row Dry matter production Crop growth
Spacing (g/m2) rate(g/m2/day)

(em)  pAp*:38 58 85  38-58  58-85

15 43.3 113.7 653.1 3.52 19.97

Bihar )30 19.5 61.5 312.6 2.10 9.30

Local)45 13.0 42.2 210.4 1.40 6.22

(Mean 25.3 72.5 392.0 2.34 11.83

15 29.3 98.0 470.5 3.43 13.79

U.P.)30 12.4 56.4 338.4 2.20 10.44

Localy45 8.7 32.0 184.9 17516 5.66

Mean 16.8 62,1 331.2 2.96 9.96

*DAP = No.

seed yield. Both genotypes responded to narrow
spacing (15 cm) by producing maximum seed yields.
Closer spacing also promoted higher dry matter
production and growth rate. Among the yield com-
ponents, pods per plant was the most sensitive to
changes in row spacing within 45 cm spacinggiving
more pods per plant than 15 and 30 cm. However,
the seeds per pod and 100 seed weight were not
greatly influenced by plant density.

of days after planting.

Table 2. The effect of row spacing on yield and
. yield components of two faba bean cul-
tivars.
Yield components
Row pods/plant seeds/pod 100 seed Yield
Spacing weight (kg/ha)
(cm) (g)
15 22.5 2.22 22.7 4881
Bihar )30 53.5 2.51 26.7 4118
Local\45 67.9 2.65 19.8 2257
Mean 48.0 2.46 20.5 3752
5 25.4 2.60 2351 4343
U.P. )30 43.1 2.50 23.3 2975
Localy45 5T 2.560 20.3 1940
Mean 42.1 2.53 22,2 3086

The results of this preliminary study demon-
strated beyond doubt that faba bean has a high
vield potential for high seed production in the
Indian cropping system. The seed yields compar-
ed well with chickpea (2.5 to 2.8 t/ha), lentil
(1.5-2.0 t/ha) and pea (1.8 to 2.0 t/ha) when
grown in the same field under similar agronomic
conditions (Pandey, 1979).

However, in order to realise the full production
potential of this crop, improved cultivars needto
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be evaluated under varied planting dates, seeding
rates, moisture supply and nutrients. Future re-
search work will study these factors.
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Effect of time of harvest on grain yield and
percentage of hard seed of faba beans (Vicia faba)

Osman A.A. Ageeb

Hudeiba Researnch Station, P.0. Box 31, Ed-Damer, SUDAN.
(Present address: Agronoimy Secetion, GRS, P.0. Box T76, Wad
Medand, SUDAN.)

Faba beans are grown on small-holdings as a
winter crop along the Nile and in the Northern
Province of the Sudan. They are an important cash
crop in the area and constitute the number one
grain legume in the Sudan. Farmers tend to har-
vest the crop before full maturity in order to
benefit from the relatively high prices at the
time of lowest supply. The trials described here
were designed to assess the yield losses encoun-
tered by farmers employing such a practice, to
determine the best time for harvest and to find
out if the percentage of hard seed is affected
by time of harvest.

Materials and Methods

The effect of the time of harvest, at 90, 100,
110, 120, 130 and 140 days after sowing, on Lhe
grain yield and percentage hard seed of faba bean
cultivar H.72 (selection from Rebaya 29) was stu-
died. The field trial was carried out in thel976/77
winter season at Hudeiba Research Farm,and treat-
ments were made in randomised blocks with four
replicates. Plot size was 8 x 2.4 m?, of which
7 x 1.8 m2 was harvested for yield. The crop was
sown on 30th October, 1976 on ridges 60 cm apart
and at a plant spacing of 20 cm with two plants per
hole. Plots were watered weekly. The soil was a
heavy clay vertisol. The percentage hard seed was
calculated after soaking for 24 hours in water.

Results and discussion

Grain yield increased significantly, and at a
linear rate, with delay in harvest from 90 to 110



days after sowing; it almost levelled off between
110 and 120, then decreased significantly atlater
harvests (Table 1). There was little increase in
the number of pods between 90 and 110 days, after
which there was a noticeable drop with delay in
harvest due to shedding. On the other hand there
was a significant and marked increase in grain
size between 90 and 110 days after which grain
size was stable - a sure sign of full maturity.
The percentage of hard seed decreased by 50% be-
tween 90 and 110 days, reaching a value of 10% at
full maturity.

Table 1. The effect of time of harvest of faba
beans on grain yield and other charac-
teristics.

Time of harvest Total No. 100 Seed

(No.of days Grainyield of pods/ seed hardiness

after sowing) (kg/ha) plant  weight %)

)

20 559 29 20 19
100 1377 30 29 15
110 2186 28 33 10
120 2149 25 34 11
130 1793 24 34 6
140 1627 20 35 8
S.E. to4.4 3.0 0.7 1.4

This showed clearly that the best harvest time
for faba beans under the conditions of the trial
H.72 is between 110 and 120 days after sowing.
Delays or advancement in the harvest time could
result in appreciable losses in grain yield,
which may not pe otfset by the increased price
a farmer gets by harvesting before full maturity.
The percentage of hard seed is also affected by
time of harvest, and is lowest when the crop is
harvested after full maturity.

Time of sowing ~a major factor influencing the yields
of Vicia faba in South Australlia

Basil Baldwin
Agronomy Dept., Roseworthy College, Rosewonthy, South Aus-
tualia 5371, AUSTRALIA,

A research program was initiated at Waite Agri-
cultural Research Institute in 1973 to evaluate
- several winter cropping legume species and cult-
ivars. Faba beans (Vicia fabalproduced the highest
yields of all the crops tested (Laurence, 1979)
but there was a wide range of yields within this
species. The highest ylelds were obtained from
cultivars of Mediterranean origin.

In 1977, a field experiment was conducted at
Roseworthy College to study the effects of time
of seeding and plant density on the productivity
of some of Laurence's highest yielding lines of
V. faba equina and V. faba minox. A split-plot design
wvas used with times of sowing (June 4th, July 1st
and July 29th) as the main treatments and 4 geno-
types *as sub-treatments. Each genotype was plant-
ed by hand in a fan design as described by
Bleasdale (1967) to produce 12 different densities
ranging from 8 to 80 plants m-2. All treatments
were replicated four times in a randomised block
design. Only 216mm of rainfall was recorded dur-
ing the growing season (April - October), 33%
below average and plants from the first time of
sowing started to wilt during August as a result
of moisture stress. Seed yields increased with
increasing-plant density over the range 8 to 60
plants/m2, before peak ylelds were achieved. This
optimum density appeared to be the same for each
time of seeding and each genotype., Time of sowing
bhad a large effect on yield (Table 1), with a
yleld reduction of about 50% occurring with each
4 weeks delay in sowing. The earliest flowering

genotype, line 72, produced the highest yieldsat
all seeding dates.

The following year an experiment was conducted
to study the effects of time of seeding in great-
er detail, A split-plot design was used with
dates of sowing (May 22nd, June 30th and August
l1st) as the main treatments and five genotypes as
the sub-treatments. Each genotype was sown at a
density of 50 to 60 plants/m2, in 20cm rowsusing
a Walter and Wintersteiger seeder. The growing
season was very favourable, with 462mm of rain-
fall recorded in April-October. Much higher yields
were obtained in this wetter season. Once again,
there was a pronounced decline in yield with de-
lay in date of sowing for all genotypes (Table 1).
This yield reduction was associated with fewer
pods per plant and a reduction in mean seed
weights. The number of seeds per podwas unaffected.

Table 1. The effect of time of sowing on the

mean yields (kg/ha) of faba beans.

Sowing Yield Pods per Mean 100
date (kg/ha) Plant seed wt.
()
June 4 290 - -
%gg) July 1 510 - -
July 29 270 - -
May 22 5531 11.5 41.3
1978 June 30 4201 8.8 39.0
(wet) Aug. 1 2829 5.8 34.3
L.S.D.
(p = 0.01) 1021 1.6 1.4

These experiments suggest that field beans are
not well adapted to withstand dry conditions, but
with favourable rainfall can produce relatively
high yields. Early sowing appears to be very im-
portant for dryland production in the Mediterra-
nean climate of South Australia.
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Vicia faba water requirement in the Sudan

Farouk A. Salih
Hudeiba Research Station, P.0. Box 31, Ed-Damer, SUDAN.

The high temperatures prevailing during the
Sudanese growing season produce appreciable water
stress at certain growth stages of faba beans.
Research has shown that the frequency of irriga-
tion is important in minimising this stress. The
watering treatment also affects plant vigour and
the susceptibility of roots to attack by wilt.

Watering regime.

Watering regimes have been studied by several
workers in the past. Ali ot ab (1965;1966;1977)
found that watering every week increased seed
yield by 42% compared to watering everv two weeks.
Ayoub (1971;1972;1973) found that 8 day watering
treatments gave yield increases of 22%,63% and
108% over 13, 18 and 23 day treatments respec-
tively.Babiker (1975) reported that watering at week-
ly intervals increased grain yields by 92% over
watering every two weeks. E1 Nadi (1970) has also
studied the effect of differential irrigation on
faba bean yields, as has Ageeb (1974). These two
authors found that the reproductive growth phase
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was more sensitive to water stress than the veg-
etative phase. Ageeb (1976) also found that the

interaction of sowing date and watering interval
had a slightly significant effect on grain yield.

Water closure.

Recent work has shown that grain yields de-
creased with increases in the period of water
closure. Highest yields have been obtained from
plots which were irrigated until maturity. Two
seasons' results indicated that the variety H.72
required 110 days from planting to the time of
the last irrigation to produce high yields, and
that shortening the periods of water availability
would be likely to result in lower yields (Salih,
1977 1978B).

Future research.

Studies of water closure and its interaction
with sowing date will be made. It is important
that irrigation water be used economically so
that any extra can be used for other crops. The
response of faba beans to irrigation in relation
to different plant growth phases will also be
made. It is intended to determine the water re-
quirements of the crop at different growth stages
for water stress, in order to find the most eco-
nomic method of irrigation.

Another project will study the yield perfor-
mance of plants at four different plant densities
and at two periods of water application (10 and
20 days). A multi-purpose experiment conducted
at Hudeiba will have the following objectives:
a. to determine the consumptiveuse of water by
the crop (four water regimes on different soil
types), b. to study the effect of soil tempera-
ture (i.e. differences between east and west
sides of the ridge) on seed germination, crop
life cycle and crop yield, and c. to study the’
effect of seed placement (i.e. top, east side
and west side of the ridge) on yield as related
to salt accumulation zones.
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Response of faba beans(Vicia faba) toN,P and K

M.R. Hamissa :
Manuring Research Unit, Plant Nutrition Section, Soil
Reseanch Tnstitute, Aghicultural Research Center, Giza,
EGYPT.

A national study was made to assess the re-
sponse of faba beans to N, P and K to determine
the optimum rate of fertilizer application. Two
series of experiments were carried out. The first
was a preliminary study to identify the major
nutrient elements important for faba bean pro-
duction which are at a low level in Egyptian
soils, Fifteen field trials were conducted. The
data obtained from the first series provided the
base for the second series, the aim of which was
to find the response of faba beans to different
rates of N and P, and the interaction between
the two elements when applied in different com-
binations. The relationship between the soil
test values and the response of faba beans to
N and P was also examined. Thiry-one field trials
were conducted throughout the major faba bean
producing regions.of Egypt. Soil samples were
assessed for fertility status and correlation
coefficients were used to study the relationship
between soil test values and percentage of yields.

The main findings of the two series can be sum-
marised as follows:-

1. Faba beans responded significantly to N ap-
plication at 18 and 36 kg N/ha, with yield
increases from 9.4 to 10.5% above check
treatments. However, there was no significant
difference between the 18 and 36 kg N/ha
treatments.

2. There was a high response by faba beans to P
application with yields increasing steadily
and significantly as the rate of application
increased up to 72 kg PgO0sz/ha. Yield increase
over controls were 9.8 and 15.7% for the 36
and 72 kg Py0g/ha treatments respectively.

3. The maximum economic yield was obtained from
36 kg N/ha and 72 kg P205jha. Under this
treatment 1 kg N/ha was estimated to give an
increase in yield of 8.1 kg'bean seeds. Such
increases in yield would secure a good return
for farmers, based on local fertilizer prices.

4, No significant effect due to K application
was detected, indicating that most Egyptian
soils are rich in this element.

5. N- and P-index studies showed that about 80%
of the field trials responded positively to
N ana P. Tnere was no response in the remainder
6. The responses of faba bean plants to N and P
applications were not well correlated to the
s0il test values. There is a need for a con-




Effect of sowing date and watering interval on
the incidence of wilt and root rcot diseases in
faba bean

Sami 0. Fredigoun
Hudeiba Research Station, P.0. Box 31, Ed-Damer SUDAN.

Faba bean (Vicia gaba)isone of the most important
food crons in the Sudan. It is mainly grown in the
northern part of the country where the environ-
mental conditions are most suitable for its pro-
duction. In recent yearswilt and rootrotdiseases
have become the major factors affecting cropyield
through their effect on the main component, plant
vopulation. The diseases are attributed to Fusatiuwn
oxusprum and F. sofand f.sp. jabae respectively.
(Ibrahim and Hussein 1975, Freigoun 1975). Recent
research has shown that all varieties grown are
susceptible to the disease. Trials to test the ap-
plication of fungicidal seed dressings as a con-
trol measure gave no satisfactory results - the
tested chemicals gave no significant reduction in
disease level. Research has therefore been direct-
ed towards breeding for disease resistance and
studies of cultural practices which may reduce
the adverse effects of the disease by providing
conditions less favourable for disease develop-
ment and more favourable for plant growth.

For three consecutive seasons an experiment
was conducted to study the effect of sowing date

and watering interval on disease incidence in three

varieties under Hudeiba's natural conditions.
Eight sowing dates at ten day intervals and three
watering intervals (7,14 and 21 days) were com-
bined in a factorial experiment with four repli-
cates. Disease counts were taken at weekly inter-
vals to study disease development and to assess
the effect of the treatments on disease incid-
ence throughout the season.

The results have consistently shown a highly
significant effect of sowing and watering inter-
val, and their interaction, on disease incidence,
but differences between varieties were non-sig-
nificant. The percent infection increased sig-
nificantly with early sowing and decreased with
short watering intervals (Table 1). The effect of
watering interval was more pronounced in the
early sowings where there was a greater demand
for water by the plant. This was due to the high
temperatures which were also more -conducive to
disease development. It has been generally obser-
ved that symptom development is quicker in treat-
ments subjected to long watering intervals. These
findings suggest that water stress predisposes
the plant to infection.

Table 1. Effect of sowing date and watering in-
terval on the incidence of wilt and

root rot diseases of faba beans.

Mean % infection*

Sowing date 1 week 2 week 3 week watering

interval

308t 39.5 46.4 53.0
13 Oct. 31.4 37.7 46.3
23 Oct. 26.8 38.0 41.0

2 Nov. 25.7 26.5 34.0
12 Nov. 17.6 20.2 24.8
22 Nov. 12.5 19.5 18.7

2 Dec. 7.0 123 10.6
12 Dec. 9.7 10.0 10.5
*SE £3.1

It has been generally recommended that the op-
timum sowing date for faba beans is around mid-
October. The results suggest that this should
be shifted to late October or the first week of
November. This is of particular importance as the

watering interval practiced by farmers is between
two to three weeks. Under such conditions the
grain yield should be at its maximum (Salih 1977).
Delaying the sowing date beyond this will expose
the crop to other diseases, particularly broad
bean mosaic virus and powdery mildew which are
known to significantly reduce grain yields in late
sown crops (Hussein and Freigoun, 1978).
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Scoring cold damage

Pests and Diseases

Botrytis pod rot of Vicia faba in England

D.A. Bond and G.J. Jellis
PLant Breeding Institute, Marnis Lane, Thumpington, Cam-
bridge, CBZ 2LQ, ENGLAND.

Bothyiis cinerea is well known as one of the causes
of non-aggressivechocolate spot on leaves of
Vicia faba (Leach 1955) and of pod rot of Phaseofus
vulgarnis (Gane, King, and Gent 1975), but it has
not been reported as a common or serious disease
of nods of Vieia faba. However, in August 1979
=evere pod rotting was observed in spring-sown
breeding material at the Plant Breeding Institute,
Cambridge, and on some crops in Essex. Pods were
girdled withblack lesions mostly originating at
the end distal to the stem, and seeds in the afl-
fected parts of the pods had rotted or were dis-
coloured (Plate 1). Many of the lesions were
covered with a mass of conidiophores and conidia
of B. cinerea.

The disease was more widespread on large-seeded
cultivars (V. jaba major)and infection on tick beans
(V. faba ménon) was confined to the tip of the pod.
In a trial which included cultivars of major, equina

‘and mino, the mean lesion length was significant-

ly greater on Threefold White (V. faba major) than on
Maris Bead and Blaze (V. faba minon). Equina types
Beryl (Ite), Polar and BTW, which had been de-
rived from mafor x equina or minor crosses, had
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lesions of intermediate length. Lesion length as
% of pod length and frequency of infected pods
were also less in the minor cultivars than in
others.

Pod rotting was also observed in a 0.2 ha plot
of Fp and Fq plants derived from a V. faba majon x
muwﬁcross.g random sample of 316 plants from this
Fp showed that 58% of the plants were infected.
Frequently only one pod per plant was infected al-
though up to four rotted pods per plant were re-
corded. The majority of plantswithin the Fyp had
fleshy pods of intermediate size,and so no as-
sociation between thickness of pod wall and infec-
tion was apparent. However, thickness of pod wall
and length of pod were positively correlated,and
it was clear from the trial that longer-podded
varieties were more severely infected than short-
podded varieties.

The incidence of Botrytis diseases is greatest
during cool moist conditions (Baker 1946), and
chocolate spot of V. faba becomes aggressive only
at -high humidity, but the lesions of Botrytis pod
rot in V. faba at Cambridge were observed towards
the end of a long dry spell of weather(only 3 mm
rain fell from 1 to 27 July). Moreover,inanother
trial, which included only equina and minor cul-
tivars, irrigation decreased the incidence of
pod rot.

Primary infection must haveoccurred during hu-
mid conditions which prevailed at flowering time
during June; the fungus then probably remained
latent in moribund tissues of the flowers and
style until a change in the physiology of the
pods, as a result of drought stress or senescence,
allowed it to become aggressive.

There would be two important consequences if
this previously unreported disease were to appear
again. First, the value of commercial crops of
V. faba major intended for direct human consump-
tion or for preserving by canning or freezing
could be considerably reduced. Secondly, as our
observations on U. faba confirm the general des-
cription of B. cineren as favouring fleshy tissues
(Ellis and Waller 1974), it is possible that
field bean breeding programs involving crosses
with V. gaba major (most of which have large fleshy
pods) could introduce susceptibility to pod rot
if selection for resistance is not practised.
Segregates in the F, with short pods and small
seeds all had thin pod-walls but the sample was
small and it is not yet clear whether the thick,
fleshy pod-wall and dense tomentum are closely
linked with the long pod and large seed-size
characteristic of V. faba majoxr. I1f long pods and
thick pod walls are not closely linked there is
the possibility that some short podded, i.e.
minor or equina derivatives of major x minoiorequina
crosses will be fleshy podded and very suscept-
ible to Botaytis pod rot.

Amparo Martinez of INIA, Cordoba, Spain,brought
some of the infected pods to our attention whilst
working at Cambridge. M. Pope managed the field
trials. )
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Symptoms of Bothyfis cinerea on a pod and
seeds of Vicia {aba.

Fig, 1

A note on bean yellow mosaic and other viruses
in Egypt

M.A. Tolba 1
Plant Vinus Research Section, Institute of Plant Pathofogy,

Agnicultural Research Centre, Giza, EGYPT.

Faba bean (Vicia faba L.)is an important and widely
cultivated field crop in Egypt, and constitgtesa
cheap source of protein for a large propqrtlonof
the population. However, the crop is subject to
periodic infection and attack by several viruses

and insects.

The most widespread of all the viruses infect-
ing faba bean is bean yellow mosaic v%rus. Broad-
bean true mosaic virus, broadbean stain virus,
alfalfa mosaic virus, pea mosaic virus and several
bean vellow mosaic virus strains have also been
isolated from faba bean.

A strain of bean yellow mosaic virus, isolated
from naturally infected faba bean, was used in a
trial to test the susceptibility of 90 faba bean
lines and cultivars, Five of these lines were con-
sidered resistant on the basis of percentage in-
fection and on the time from inoculation when
symptoms first appeared.



Fungicidal control of Ascochyta blight of faba beans

CLaude C. Beanier

Department 0§ Plant Selence
University of Manitoba, Winnipeg
Manitoba, R3T 2NZ CANADA.

Ascochyta blight caused by Ascochyta fabae has been
the most destructive disease to date in Manitoba.
It was observed in several fields in 1973 and caused

severe defoliation and pod spotting in some fields.

Use of laboratory-tested disease-free seed has
since reduced the incidence to low levels. However,
the disease can build up rapidly and the production
of disease-free seed might prove difficult in years
of above-average precipitation. Consequently, sev-
eral systemic and non-systemic fungicides were
evaluated as seed treatments. '

In laboratory assays, all seed treatments con-
taining the systemic fungicides benomyl or thia-
bendazole effectively controlled seed-borne As-
cochyta but only soaking seeds in benomyl-thiram
(0.2% a.i.) for 8 hours effected complete eradica-
tion. In field tests,however, none of the treat-
ments significantly reduced seedling infection.

In an attempt to improve the effectiveness of
the seed treatment, the fungicide carbendazim
(trade name Delsene) which contains the active
ingredient of benomyl in a form immediately avail-
able was used instead of benomyl. The fungicide
was used in water or dichloromethane for seed
soaking or as a slurry for treating faba bean
seed containing 65% seed infected with A. fabae.

Pre-emergence and seedling rot(Rhizoctonia spp;
Fusarium spp.) was quite severe. Delsene slurry
significantly improved emergence (Table 1). As
usual, not all Ascochyta infected seeds gave rise
to Ascochyta infected seedlings. Effective control
of seed-borne Ascochyta by Delsene-water soak or
Delsene slurry was demonstrated in both labora-
tory and field tests. However, although a seed
soak in Delsene significantly reduced the number
of infected seedlings, complete eradication was
again not achieved. Dichloromethane which is re-
ported to enhance uptake of chemicals into dry
seeds was no better than water as a carrier and
caused stunting in about 25% of the seedlings as
well as variegated leaves.

Table 1. Control of Ascochyta blight of fababeans
by seed treatments.

Field Laboratory
Seed treatments at  Mean TAscochyta  FAscochyta
arateof 0.2%a.i. emergence infected colonies

seedlings on PDA

Mertect-160 60Win
DOM-24 hr/soaking ~voo-7 & 1 21D 2
Delsene 40F in 09.0 3.7 ¢ 15
DCM*-24 103.8
Delsene 40F in water 113 g o 0.1 a 0
- 12 hr soaking :
Delsene 40F - 153.5 b 1.1 b 0
slurry
Control (no treat- 99.0 a 5.9 d 65

ment )

Column means followed by same letter do not dif-
fer significantly (P = 0.05) according toDuncan's
Multiple Range Test. *DCM = Dichlormethane.

The ability of Ascochyta blight to build up rap-
idly is demonstrated in the results of a field
experiment where, under moderately good condi-
tions for disease development, 1% infected seed-

lings (foci) in the test plots gave rise to 27%
infected seed in the harvested seed.This clearly
indicates the seriousness of the disease and the
need to use seed stocks that are disease-free.

The inability of dry seed treatments to erad-
icate the fungus prompted us to assess the eff-
ectiveness of foliar applications of fungicides
in preventing the spread of the disease in the
field and in reducing the amount of seed infec-
tion. In field tests, two sprays of 0.1 percent
chlorothalonil, a non-systemic fungicide,applied
at three-week intervals significantly reduced
disease severity and to some extent protected
the seeds from infection in such a suceptible
cultivar as Erfordia.

All cultivars recommended for Manitoba are sus-
ceptible to Ascochyta blight. However, Ackerperle
was found to be less susceptible than cvs Erfor-
dia, Diana, or Hertz Freya. A comparison was
made between Ackerperle and Erfordia for their
ability to restrict the spread of the disease in
the field. The two cultivars were seeded in in-
dividual 6m x 6m blocks and replicated six times.
In a corner of each plot, four plants were inoc-
ulated with a highly virulent isolate of A. {abae
to create a focus of infection. The number ofplants
infected during the next seven weeks and the per-
centage of infected seeds in the harvest were sig-
nificantly higher in Erfordia than in Ackerperle.
We also investigated the influence of cultivar on
the control of this disease by fungicidal sprays.
Two sprays of 0.1 percent chlorothalonil as des-
cribed above gave significantly better control in
Ackerperle than in Erfordia and completely pre-
vented seed infection in Ackerperle.

Our studies thus indicate that seed soaking in
benomyl-thiram or Delsene (0.2% a.i. for 8-12 h)
can be effectively utilized to produce A. f{abae -
free seed in small lots of breeder's seed. On a
large scale, where seed soaking may not be prac-
tical, seed treatment with Delsene coupled with
two to four sprays of chlorothalonil (0.1% a.i.)
seems to be promising.
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Occurrence of a bacterial blight disease
in faba beans

M.V, Reddgl and Geodd Hawtin?

I Pant Pathologist, Inteanational Crop Research Institute
fon the Semi-Anid Tropics (ICRISAT), 1-10-45/46 Chikoti
Gardens, Begumpet, Hyderabad 500 014, INDIA.

Z1CARDA, P.0. Box 5466, Aleppo, SYRIA.

A serious blight disease characterised by ex-
tensive blighting of the foliage and killing of
the plants occurred in faba beans (Vicia {aba L.
grown in polythene houses at ICARDA's Tel Hadya
farm. It was also later observed in the field
both at Tel Hadya and at other locations in
Northern Syria. The disease first appeared in
January, 1980, when the seedlings were about 30
days old. Initially the symptoms started as small,
circular, brown, water soaked shrunken lesions
on the leaves. The lesions rapidly spread, ex-
tending to the petioles and stems causing exten-
sive blighting and killing of the plants (Fig.1).
However, the root system of the affected plants
remained apparently normal.

The blighted plants did not show any external
visible structures of fungi. Incubation of the
blighted tissues in moist petri plates overnight
also did not result in any visible fungal growth.
Microscopic examination of the blighted tissues
failed to reveal any fungal structure. However,
fresh cuts through blighted tissues of leaves
and stems in a drop of water showed extensive
oozing, characteristic of bacterial cells. Iso-
lations on potato dextrose agar plates gave pure
culture of a bacterium. The colonies in the be-
ginning were translucent but later turned to
yvellowish. The bacterium was found to be a rod
and gram negative. Pathogenicity tests on sus-
ceptible cultivars resulted in the development
of typical symptoms. The bacterium is suspected
to be a species of Xanthomonas and has been sent
to the Commonwealth Mycological Institute, Sur-
rey, U.K., for a confirmation and identifica-
tion.

From a search of over 4,000 references on Vicia
gaba (from 1973) only two, one from Russia and one
from Germany, mentioned bacterial diseases (X. phas-
eoli]. These are given below.

disease

Symptoms ot a bacterial blight
on a faba bean seedling.

Eipg. 1=

a4
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Detached leaf technique for infection of faba bean
plants(Vicia faba L.) with Botrytis fabae

Mohamed H. EL-Shenbeeny and Hosnd A, Mohamed
Field Crops Tnstitute/Plant Pathology Institute, Agricul-
tunal Reseanch Centre, Giza, EGYPT.

Introduction

Faba beans in Egypt are subject to serious
losses due to diseases, particularly in the nor-
thern parts of the Nile Delta where the climatic
conditions lead to high leaf spot infection. Choc-
olate spot (Botrytis fabae Sard.! is responsible for
most of the damage, especially with early sowing
dates. Low temperatures and high humidity are
known to be conductive to severe infection by this
pathogen, so varietal evaluation under normal
field conditions may be of limited use. We de-
cided therefore to test lines and cultivars by
artificial inoculation. We thought that the de-
tached leaf test would facilitate the screening
of lines and populations before the standard
testing in the glasshouse or under field con-
ditions,

Method

Trays (48x 30 cm) were filled with washed sand,
3 to 5 cm in depth. Sand was moistened, but there
was no free water in the tray. Detached leaflets,
from the same position on the stems, were placed
on the moistened sand with upper surface above,
after being washed with distilled water. Leaf-
lets were sprayed with standard volumes of spore
suspensions (prepared from cultures 10 to 15
days old) of known concentrations using an atom-
iser. Trays were then covered with polyetheleyne
sheets to maintain high relative humidity (90-
95%). Trays were kept in the glass-bouse at an
average temperature of 200C.

1978 and
wAS con-

Four tests were carried out during the
1979 growing seasons. The first (Test A)
ducted on March 22nd 1978 using leaflets from
plants of the commercial cultivar Giza 2 grown in
the field. Plants were in the pod filling stage.
The second test (Test B) was conducted on April
9th 1978 using leaflets from plants grown inside
and outside the glasshouse, which represented
different growth stages as follows: six week-old
nlants, plants in the pod filling stage and plants
approaching maturity. Two concentrations of the
spore suspension (75,000 and 150,000 spores/ml)
were used, and each treatment was replicated four
times. Notes were recorded when symptoms started
to appear (12 hours after inoculation) and daily
for three days.

The third test (Test C) was conducted on April
30th 1978 using five cultivars and one concentra-
tion of the spore suspension (75,000 spores/ml).
Treatments were completely randomised and repli-
cated four times. Notes were recorded two days
after inoculation. The fourth test (Test D) was
conducted during February 1979 to examine a num-
ber of parents and their Fy's, comparing them
with the susceptible cultivar Fam. 402. Treat-
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ments were randomised and replicated five times
in one tray. Leaflets were sprayed with 75,000
spores/ml on February 11th and final notes were
recorded three days after inoculation.

Results

In Test A, disease symptoms appeared 12 hours
after inoculation, as very minute spots crowded
on the leaflet surface (due to the high concen-
tration of 470,000 spores/ml). After 24 hours
the number and size of the lesions increased.
Lesions continued to enlarge and coalesce and
five days after inoculation large areas of the
leaflets were discoloured. Test B showed that
leaflets from plants grown in the glasshouse were
more readily and severely infected than those
grown in the open field. Symptoms appeared within
six hours on leaflets of plants grown in the
glasshouse. Lesions were many, and developed very
quickly to the extent that all the leaflets were
covered, and some completely discoloured, within
four days. Leaflets from plants approaching mat-
urity were more easily infected than those from
younger plants. Increasing the number of spores/
ml increased the number of lesions. The increased
infectivities of larger inoculum densities were of
the same order on the oldest and most susceptible
as on the youngest and most resistant leaves.

The results of Tests C and D are presented in
Tables 1 and 2 respectively.

Table 1. Reaction of detached leaflets of five
faba bean cultivars to infection with
Botnytis fabae.
%
Cultivar infection Remarks
NEB 519 14 -
Giza 1 20 -
Giza 3 25 lesions large, some coales-
cence
Giza 2 28 lesions small, numerous, but
no coalescence
Rebaya 40 92 leaves black due to severe

infection.

Table 2. Reaction of some Vicia faba cultivars and

F%)plants to infection with Botnytis
fa

ae.
Replicates:
Cultivaror Fy
I 11 ITI IV v

Fam, 40 MS-S MS-VS S-VS MR-MS MS
139 A/77 MS-8 MS R MS-5 MR-MS
F1NEB 938x139

AJTT VR VR R R MR
NEB 938 R VR VR VR R
F{NEB 938xGiza3 R R R MR MR
Giza 3 MS R MS MR MR
VR: highly resistant - no lesions.

R: resistant,
MR:

very few lesions, resistant type.
moderately resistant, few lesions,moderately
resistant type.

moderately susceptible - lesions larger in
size (2-3 mm) and covering the leaflet.

S: susceptible - lesions larger and starting to
coalesce and cover leaflet.

very susceptible - lesions large and coalesc-
ed and covering the leaflet; part of the
leaflet black in color.

MS:

VS:

The results of these four tests clearly indi-
cate the efficiency of the detached leaf tech-
nique in testing lines for their reaction to
chocolate spot|Botaytis fabae Sard.. Results can be
determined within a few days using only a few
leaflets of the plants. The same plant can be
tested with several pathogens and isolates in the
same growing season. The same technique has also
been used to study the infection of detached
leaves of faba bean plants with the rust caused
by Uromyces 4abae; the results are promising.
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Susceptibility of faba beans of different ages to
infection by Botrytis fabae and Ascochyta fabae

Salim Hanounik .
ICARDA consultant, Tobacco Research Institute, P.0. Box 507,
Lattakia, SYRIA.

The susceptibility of Vicia §aba bean plants of
different growth stages, to chocolate spot (Botry-
tis fabae) and Ascochyta blight (A.§abae) was investi—
gated Plants of 6 different age categories (two,
three, four, five, six and seven weeks from
planting) were grown in 30 cm diameter plastic
pots containing methyl bromide-treated soil. Five
plants were raised per pot. Isolates of B. dabae
and A. fabae, obtained from naturally infected faba
bean leaves in the Lattakia coastal region of
Northern Syria, were grown on faba bean dextrose
agar in an incubator at 220C, After three days
the plates were exposed to an alternating cycle
0f 12 hours white light and 12 hours dark for a
period of two weeks to induce sporulation. A
spore suspension containing 300,000 spores per ml
of water was prepared for bothA. fabae and B, fabae,
by homogenizing the contents of the plates in a
blender, straining through a cheese cloth and di-

luting with tap water to the desired spore density.

Each treatment was reolicated four times.

The plants at the various growth stages were in-
oculated by spraying the leaves with 25ml per
plant of either B. fabae or A. fabae spore suspen-
sions. A further set of plants of each age cate-
gory were sprayed with only water as a control.
The pots were then placed in individual polythene-
covered moist chambers for 5 days. The relative
humidity and temperature inside the chambers were
98% and 200C respectively.

At the end of the 5 day period the plants were
removed from the chambers and after a further
nine days in the open were rated for disease re-
action qn a 1 to 9 scale as follows:

Rating Reaction

1 No disease symptoms

3 Few small discrete lesions

5 Lesions common; some coalesced
lesions

7 .Large coalesced lesions with some
defoliation

9 Extensive lesions with severe de-
foliation

In addition to the disease rating the freshweight
. of the above soil plant parts was measured in
each treatment.

The results given in Table 1, clearly indicate
that as the plant age increased from two to seven
- weeks, there was a corresponding increase in dis-
ease severity of both Botrytis fabae and Ascochyta

Table 1. Disease severity and plant damage
caused by Botrytis fabae and'Ascochyta fabae

on faba bean at different growthstages.

Plant Age %decrease (c.f.
ks, from contrdl). in green
sowing) _ : shoot wt. follow-
Disease -Ratin ing infection
Control Botintis Kacoshita Bosiytis Xeesohgti
fabae §abae fabae fabae
2 1.0 2.3 2.3 0.7 1.3
3 1.0 2.3 2.3 1.0 1.7
4 1.0 6.0 5.0 4.6 3.5
5 1.0 6.0 5.6 29.8 44.2
6 1.0 8.0 6.7 54.8 52.6
7 1.0 8.3 8.0 59.6 54.1

&

gabae. In addition the damage, as measured by the
percentage decrease in green shoot weight of in-
fected compared to healthy (control) plants, also
increased with the age of the plant at which in-
oculation was carried out. Both diseases severely
affected green shoot weight following inoculation
at six and seven weeks of age. Comparatively lit-
tle disease occurred, however, following inocu-
lation of plants with either pathogen at two or
three weeks of age. Thus disease severity in-
creased with increasing age of plants, from two
weeks to seven weeks of age.

A screening method to detect seed-borne virus
in fection in Vicia faba .

A.T. Jones
Scottish Hornticultunal Research Institute
Invergownie, Dundee, SCOTLAND, uK 1

Five viruses are reported to be transmitted
through Vicia faba seed: bean yellow mosaic virus
(BYMV), broad bean mottle virus (BBMV), broad
bean stain virus (BBSV), echtes ackerbohnen-
mosaik-Virus (EAMV) and Vicia cryptic virus (VCV).
However, BBMV has been detected only once in
seedlings infected via the seed, and- these had
mother plants that also contained BYMV. BYMV has
filamentous particles whereas the other viruses
have isometric particles about 30 nm 1in diameter.
VCV infects plants symptomlessly and the other
four viruses induce a chlorotic mottle or mosaic
of varying intensity in V. {faba plants.

In Scotland,to detect infection with these vi-
ruses in V., faba seed, samples of seed (100-200)
are sown in spring in shallow seed trays. Symp-
toms may not become obvious in warm conditionms,
so the seedlings are kept in cool, frost-free
glasshouses. If possible, seed is also sown in
the field. The seedlings are examined regularly
for virus-like symptoms for up to two months
after emergence. Sap from symptom-bearing plants
is examined in the electrom microscope to search
for the filamentous particles of BYMV and is
tested by the agar gel-diffusion method for its
ability to react with antisera to BBMV, BBSV,and
EAMV. Where facilities for these tests are not
available, the four viruses can be distiguished
by their differential reactions in Chenopodium am-
ananticofon, Phaseolus vulgarnis and Pisum sativum
(Table 1).

Table 1. Reactions of Chenopodium amaranticofox, pea
and French bean to infection with BBMV,

BBSV, BYMV and EAMV.

Reaction to infection with:

Plant species

BBMV BBSV BYMV EAMV
C. amananti- CLL, not immune CLL, S immune
colon s S veinal
chlorosis
Pisum sativum S, lethal SM, some SM severe
wilt N SM, oc-~
casional
SN
Phaseolus 8,inter- diffuse CLL or discrete
vulganis® veinal M CLL,SM NLL, SM NLL,not
cv. 'The 8
Prince’

C = chlorotic, LL = local lesions, S = systemic,
M = mottle or mosaic, N = necrosis.

* Other cultivars of P. vulgaris may react differ-
ently.



The presence of VCV cannot be determined by
symptomatology or serology at present. Instead, ’
sap from about 20 symptomless seedlings is ex-
tracted in 0.5 m phosphate buffer containing 1%
asorbic acid (final pH 8) in the ratio 1l g
jeaf: 2 ml buffer. After squeezing through mus-
1in, the extract is stirred with an equal vol-
ume of a 1:1 mixture of n-butanol and chloro-
form overnight at room temperature. After low
speed centrifugation the aqueous phase is cent-
trifuged for 2 hours at 80,000 and the pellets
resuspended in very dilute NaOH (pH 8). Prepar-
ations are then examined in the electron micro-
scope for the presence of isometric virus-like
particles.uostofsuchpreparationscontain only
a few VSV particles but thelr attachment to
electron microscope grids can be enhanced by
floating the grids on the preparations for 1-'to
2 hours (Jones, 1980). Infectivity tests to the
species in Table 1, or serological tests, are
then made to confirm that any isometric parti-
cles seen in such preparations are not associ-
ated with latent, infections with BBMV, BBSV or
EAMV.

Recent tests in Scotland on European V. faba
seed stocks detected VCV in 7 of 14 stocks and
BBSV, EAMV and BYMV 'in 5, 4 and 1 respectively
of 49 stocks.
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Effect of gamma radiation on development stage
of the pulse beetle (Callosobruchus chinensis L)

A.H. Kamel and Soliman EL-Sayed Ahmed
Stoned Product Pest Reseanch, Plant Protection Research In-
stitute, Dokki, Giza, EGYPT.

To avoid theproblems associated with the use of
insecticides, studies have been made to develop
other suitable methods of pest control. The work
described here was on the use of gamma radiation
in controlling the pulse beetle, a serious pest
of faba bean (Vicia faba) in Egypt.

All insects used in the study were progeny of
insects reared on faba bean at 30°C and 65 5%
humidity. The development stages used were 1 day
and 3 day old eggs, 7 day and 15 day old larvae,
3 day old pupae and 2 day old adults. The stages
were irradiated with Co60 radiation, larvae and
pupae being irradiated when they were inside the
seeds.

The results given in Table 1 show that 3 day
old eggs were more tolerant to radiation than the
1 day old ones. One day and 3 day old eggs treat-
ed with a dose of 1 Kr or more produced larvae
which could not complete their 1life cycles. Radio-
sensitivity of larvae depended on age; 7 day old
larvae were more sensitive than 15 day old ones.
Females produced by irradiated larvae gave fewer
eggs with increased dose intensity. Eggs laid by
adult females produced from treated 7 day old and
15 day old larvae (at certain doses)did not hatch.

Pupal mortality increased as dose increased,
with LD5g of 5.6 Kr. The mean number of eggs laid
by femaies which emerged from treated pupae de-
creased as the dose increased. Eggs laid by fe-
males which emerged from pupae treated with 6 Kr.
or more did not hatch. The LDgnyo0f2 day old adults
was 162 Kr. Females exposed to 140 Kr. or more did

not lay eggs; eggs laid from females exposed to
100 Kr. or more did not hatch.

The results suggested that the use of; gamma Tra-
diation could be an effective method for control-
l1ing the pulse beetle and possibly other pests of
stored grain.

Table 1. Effect of gamma radiation on the develop-
ment stages of C. chinensis.
Stage Radiation dose and $mortality (%M) LDgq
1 day old Dose (Kr.) 0.5 1.0 1.5 2.0 2.5
eggs M 35 70 78 89 100 0.72
3 day old Dose (Kr,) 0.5 1.01.5 2,0 2.5 3.0
eggs M 17 27 32 34 46 76 3.00
7 day old Dose (Kr.) 0.4 0.81.21.6 2.0
larvae ™ 13 22 55 66 100 1.2
15 day old Dose (Kr) 1 2 3 4 5
larvae M 14 23 35 41 54 4.8
3 day old Dose (Kr.) 3 6 9 12
pupae %M 31 46 64 80 5.6
2 dayold Dose (Kr.) 100 120 140 160 180 220 4
adults M 37 43 57 64 75 86 162

Chomfcal control of Orobanche crenata in Vicia faba

M. Kamal Zahnan, Tawfic S. EE-N. Ibrahim, Farag H. Farag
and Margrette A. Korollos.

Weed Contnol Reseanch Section, Plant Protection Research
Institute, Agricultunal Research Centre, Giza, EGYPT.

Broomrape [0nobanche crenata Forsk.)is a great ob-
stacle to faba bean (Vicia faba L.} production. In
Egypt the area allotted to faba beans has de-
creased remarkably.The reduction in terms of
area and production during the ten year period
1969 to 1978 amounted to some 41,440 ha (29.2%)
and 63,850 tons (22.2%) respectively, largely
due to broomrape infestation. Although investi-
gations into broomrape control have progressed,
no acceptable measure has yet been adopted. As
a continuation of earlier work, a series of pot
and field trials were undertaken over the six
seasons 1974 to 1979.

The two herbicides glyphosate (360 g a.i./1)
and pronamide (50% w.p.) were studied in detail.
Glyphosate may be effective against broomrape

through its action as a phloem mobile herbicide
R ]

Orobanche
and
Vicla taba



(Rioux et at, 1974; Lundi-Hoie, 1976). Glyphosate
is applied to the host and becomes concentrated
in the parasite. The chemical moves into the
underground organs more readily than 2,4-D (Lange
etaf,1973; Wyrill and Burnside, 1976). Pronamide
(pronyzamide) is a pre- and post- emergence sel-
ective herbicide used for new and established
small-seeded legumes. Previous studies have been
made by Dawson (1969) and Kasasian (1973).

Glyphosate.

Past work has indicated that glyphosate is ef-
fective when applied as a post-emergence foliar
spray at low rates (72 to 108 € a.i./ha) once,
or repeatedly at two to three week intervals,
starting five to eight weeks after sowing (Kas-
asian, 1973; Zahran, 1974; Basler, 1979 and
Schluter and Aber, 1979).

Table 1, Effect of glyphosate at different rates

applied as four sequential foliar sprays
on Orobanche crenata (Giza, 1977, pot trial)
% reduction, 0. erenata
Rate No. of Fresh wt. Dry weight
gmlghaz spikes of spikes of spikes
120 46¢c 67c 74c
180 71b 89b 88b
240 95a 98a 98a
Table 2. Effect of application of 240 ml gly-
phosate/ha at three week intervals on
0. crenata and V. faba.
0. en V.4ab
enata $§f%1ifed
Site Year § reduction Check ¥ of Check
‘ in spikes (1000 check (ton/
spikes/ha) ha)
1976 71 36 150 0.6
1977 88 85 218 1.1
Ashmoon ¢ 1978 53 4 114 1.4
1979 70 18 143 2.3
Sakha 1978 97 42 475 0.4
1979 84 23 153 1.7

The results are summarised in Tables 1.and 2
and show the glyphosate could be effective when
applied accurately. The most appropriate appli-
cation was that of four sequential sprays each
of 0.240 1/ha at three week intervals, begin-
ning at the onset of flowering of the host plant.
The volume rate with the knapsack sprayer used
did not exceed 500 1/ha.

Glyphosate may be effective against broomrape
through its action as a translocated phloem-
mobile herbicide (Rioux et af, 1974). Whitney
(1973) showed that there was a rapid transport of
a wide range of materials across the fusion re-
gion between the V. faba root and 0. crenata.

Pronamide.

Pronamide (propyzamide) is &. pre~ and early
post-emergence selective herbicide for small-
seeded legumes. Dawson (1969) showed that pro-
namide controlled dodder. Kasasian (1973) noted
that pronamide applied either as PPI or pre-emer-
gence failed to control 0. crenata in V. faba, but
did not injure the host plant.
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Results from present work are given in Table 3
where they can be compared to those for glypho-
sate. The effectiveness of the herbicide was
most pronounced when the solution was sprayed
onto the soil and the host plants four weeks
after sowing, with application rates of 7.5 to
10.0 kg/ha and a volume rate of not less than
1500 1/ha.

Table 3. Effect of different rates of pronamide
(one spray) and glyphosate (three sprays)
on 0. crenata (Sakha, 1979, field trial).

0. crenata
Herbicide Rate of % reduction in
application No. of Wt. of
(kg/ha) spikes spikes
5 45b 51b
pronamide 7.8 93a * 87a
10 96a 96a
glyphosate <: 0.24(3 times) 87a 83ab

Check values: 273/m2 460g/m2

In a demonstration field at Sakha in 1979, pro-
namide was superior to glyphosate in performance.
However, both herbicides will be studied further
in extended trials in the coming season.
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Stem nematode ( Ditylenchus dipsaci) a seed and
soil=borne pathogen of Vicia faba

D.J. Hoopen
Nematology Department, Rothamsted Experimental Station, Har-
penden, Hents, ALS 23Q, ENGLAND.

The stem nematode, Ditylenchus dipsaci, occurs in
several biological races, some of which are known
to attack broad beans (Vicia faba majon) and field
beans (Vicia gaba minon/cquina) (Sturhan, 1975;. This
nematode, particularly the fourth stage juvenile,
can withstand desiccation and conseauently can be
dispersed in dried plant debris and especially on
seed.

The stems of infested V. faba plants show a red-
dish-brown discolouration that blackens with age.
It usually begins at the base of the plant but
may extend to the pod bearing region. Symotoms
are most easily seen when pods are formed but
still green; however the brown/black stems are
easily confused with early senescence,.

The oat race of D. dipsaci was first recorded on
field beans in England by Ritzema Bos (1892) and
the giant race on broad beans in North Africa by
Debray and Maupas (1896). The giant race is very
devastating on field and broad beans and often
causes severe distortion of stems, leaf petioles
and pods; seeds from infested pods may be black-
ened with cracked testas, individual seeds can be
infested with up to 10,000 D. dipsaci.

Both the oat race and the giant race are known
to be seed borne (Hooper, 1971) and although the
first crop from infested seed may not be much
harmed, large soil populations produced can cause
severe losses in subsequent V. faba crops. Both
races of D. dipsac{ can survive in soil for several
vears without a host crop and the oat race can
attack several other important crops in addition
to oats.

The giant race is known to be a serious pest of
broad beans in the Mediterranean region and es-
pecially in Portugal (Goodey, 1941); also severe
local infestations of oat race and giant race are
known in England (Hooper, 1971) and Germany
(Diercks and Klewitz, 1962).

There is a very real danger of the introduction
and dispersal of D. dipsac{ with V. faba seed but
stocks can easily be checked for this pest by
soaking seeds in water for about 12 hours and ex-
amining the extract with a stereoscopicmicroscope
(30-50X magnification).

Infested seed stocks can be fumigated with
methyl bromide to control D. dinsac{ but the con-
centration of fumigant required may decrease the
germination of V. 4jaba seed and might not eradi-
cate the nematodes from heavily infested seeds

(Powell, 1974).
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Report of stem nematode (Ditylenchus dipsaci) on
faba bean in Syria

Satim Hanounék!and R.A. Sikoral
ITobacco Res. Institute, P.0. Box 507, Lattakia, SYRIA.
2Institute fuen P4lanzenkrakheiten, Nussallee 9 5300 Bonn 1,

WEST GERMANY,

The stem nematode Dityfenchus dipsac{ (Kihn, 1857)
Filipjev 1936 was detected on Wcia faba in farmers'
fields near Jenderia, Berjan, Ashrafia, El-Bassa,
Jable, and Lattakia near the Mediterranean coast
of Northern Syria. The number of diseased plants
at three locations exceeded 80 percent. Seed pro-
duced in Homs, collected at the Lattakia market,
was also heavily infested with the nematode.

Symptoms of damage were similar to those descr-
ibed for D. dipsaci on this crop in other countries
bordering the Mediterranean, e.g. Morocco (Sch-
reiber 1977). The stem nematode has also been re-
ported in Jordan by W. Abu Gharbiah at the Uni-
versity of Jordan, Amman.
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Lamium amplexicaule L. as host plant of the stem
nematode Ditylenchus dipsaci in Syria

Mairnianne Weltzien and Heinrich C. Weltzien
ICARDA, P.0. Box 5466, Aleppo SYRIA.

Ditylenchus dipsaci seems to be widespread on Vicia
faba in Syria and other countries of the Mediter-
ranean region. Its potential as seed parasite
calls for careful observation and control. Alter-
native hosts need to be studied, to find possible
sources of infection. In a highly infected faba
bean field near Ayn Laban on the Aleppo - Lattak-
ia highway, numerous plants of the common weed
Lamium amplexicaule showed suspicious gallike swel-
lings of stem parts with a reddish discoloration.
They were heavily infested with all growth stages
of Ditylenchus dipsacd, including eggs. We owe the
confirmation of the nematode sp. to R. Sikora.
The nematodes were first found on February 19
and again observed on April 7, 1980. As L. amplex-
{caufe is an almost cosmopolitan weed, which or-
iginated in the Mediterranean region, it should
be included on any survey work on Dityfenchus dis-
tribution. It can not be excluded, that other
members of the weed flora of Syria serve as Dity-
£Lenchus hosts as well.

Effect of chemical treatments and host genotypes
on disease severity/yield relationships of
Ascochyta blight in faba beans

Salim Hanounih
ICARDA Consultant, Tobacco Reseanch Tnstitute, P.0. Box 507,
Lattakia, SYRIA.

Ascochyta blight caused by A. fabae is a serious
disease of faba beans (Uicia faba L.) (Hewett,1973).
In Syria destructive epiphytotics can occur, par-
ticularly when damp, cool weather conditions pre-
vail early in the season. Although Ascochyfablight
is a seed borne disease, fungicidal seed treat-
ments do not provide adequate crop protection
(Maude et af, 1969). However, foliar fungicidal ap-
plications have been more successful in reducing
disease severity (Kharbanda and Bernier, 1976).
The work described here was a study of the combin-
ed effects of chemical treatments and host geno-
types on disease sewerity/yield relationships of
Ascochyta blight in faba beans.

A differential host reaction was established by
using the local V. faba major cultivar (moderately
resistant to Ascochytablight) and a susceptible
cultivar, Giza 4, from Egypt. Seeds were sown on
October 17, 1978, in 4x4 m plots in the field.
Row and plant spacing were 65cm and 20cm respec-
tively. One month after seeding, chemical treat-
ments were begun using dithane-M45 (a combina-
tion product of zinc and manganese ethylene
bisdithiocarbamate) at a rate of 1.25 kg/ha ap-
plied in 500 litres of water. In an attempt to
study the effects of this fungicide, different
frequencies of chemical treatments were tested.
Dithane-M45 was applied once a week, every other
week, every third week and every fourth week re-
sulting in 24, 12, 8 and 6 applications during
the season, respectively. A split-split-plot
design was used with frequencies of chemical
applications in the main plot and host genotype
and chemical treatments in the first and second
splits, respectively. Treatments were replicated
four times.

All plots were artificially inoculated on Jan-
uary 25, 1979 with A. fabac. An isolate of this
pathogen was obtained from a naturally infected
faba bean leaf, propagated on faba bean-dextrose-
agar, and applied at the rate of 150,000 spores
per ml of water. The amount sprayed per plot was
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calculated on the basis of 25ml of this suspen-
sion sprayed on each plant. Relative humidity and
temperature at time of inoculation were 90% and
109C, respectively. The disease severity was ra-
ted on a 1 to 9 scale in which plots free from
disease symptoms were rated 1 and plots with very
extensive defoliation and other plant damage were
rated 9, The yield of green beans (fresh weight of
whole pods) was also measured in each plot.

A summary of the results is given in Table 1.
The susceptible cultivar Giza 4 showed signifi-
cantly higher disease ratings than the moderately
resistant local cultivar. It also responded pro-
portionally better to fungicide application with
weekly sprays resulting in a 91% increase in yield
over the control compared to a 50% increase inthe
case of the local cultivar. Even with weekly ap-
plications of the fungicide it was not possible
to completely control the disease in either cul-
tivar, However, both disease severity and yield
responded to the fungicide, even when sprayed at
monthly intervals. In both cultivars, increasing
the frequency of application from monthly to week-
ly intervals, resulted in better disease control
and higher yields.

At a cost of approximately $3.00 per kg for Di-
thane M45, and with average prices of green faba
beans at around $0.25 per kg during the season,
it should be highly economic for farmers to apply
the fungicide in seasons when the risk of severe
Ascochyta blight epidemics is high.

Table 1. Ascochyta blight severity and green pod
vield in faba beans following different
applications of the fungicide Dithane
M-45.

Local cv. Giza-4
Disease Green pod Disease Green pod
Treatment rating yield rating Vvield
(tons/ha) ~ (tons/ha)

Spray every 1.69 16.0 3.7 1.0k

week (total 24

sprays)

Spray every 2 2.8 14.0 4.8 7.9

weeks (totall2

sprays)

Spray every 3 3.0 13.5 5.9 7.6

weeks (total 8

sprays)

Spray every 4 5.0 11.7 7.4 5.6

weeks (total 6

sprays)

Control 6.4 10.7 8.0 5.3

(unsprayed)

Sitona lineatus

Ascochyta and Sitona damage
on faba bean



Seed Quality and Processing

Effect of cooking on thé chemical composition of
faba bean seeds

Kamal M. EL-Shahy, Aziz H. Fahmi and Ahmed S. Hamed
Seed Technofogy Research Section, Agricultural Research
Center, Giza, EGYPT.

Studies have shown that there is a positive re-
lationship between phosphorus and thiamine content
in both cooked and uncooked faba bean seeds. This
suggests the presence of thiamine in the form of
Bl-pyrovhosphoric acid ester. This is in agree-
ment with Rosenberg (1945).

Table 1 shows that cooking had a marked affect
on the phosphorus, phosphate and thiamine contents
of faba bean seeds. The percentage of phosphorus
and phosphate in Giza-1 seeds fell from 1.1 and
3.4% before cooking to 0.8 and 2.5% after cook-
ing while the amount of thiamine fell from 200Y/
100g before to 140y/ 100g after cooking. In con-
trast, the amounts of ash, fats, proteins,fibres
and starch were only slightly affected by cook-
ing. It was also observed that Giza-1 seeds lost
much more of their mineral constitutents through
cooking when compared to Rebaya-40. This may be
explained by the difference in their cooking
ability®, which for Giza-1 was 89.3%, for Reb-
aya-40 45.7%.

Table 1. Effect of cooking on the constituents
of two faba bean varieties.
Composition of seed
(based on dry weight)

Seed Giza 1 Rebaya 40
Constituents before after before after
ash (%) 3.70 2.50 4,10 - 4.00
fats (%) 2.50 2.10 2.10 *1.40
proteins (%) 26.40 25,80 28.10 27.20
starch (%) 43.80 44 .40 28.10 44,10
fibers (%) 6.35 6.01 6.84 6.50
phosphorus(%) 1.10 0.80 0.80 0.50
phosphate (%) 3.37 2.45 2.45 183
thiamine(H{lOOgm} 200 140 180 100
pH value 6.0 6.5 6.1 6.4

There was a high correlation between pH value
of cooked seeds and cooking quality. This is in
agreement with the work of Youssef whoalso found
a correlation (r = 0.79) in faba bean seeds.,

A X 100% where A = wt.
A+ B
wt, o

«Cooking ability %

of cooked seeds, B = f uncooked seeds.
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Quantitative estimation of favism
factors in Vicia faba seeds

releasing

Binthe ijigl, Morten Helt Poutsen? and Hilmer Samwmz

I Chemistry Department, Royal Vetinary and Agnicultuwral
University, Thorvaldsensvej 40, DK-1871 Copenhagen V,
DENMARK.

T Danish Plant Breeding Ltd., Boelshof, 4660 St. Heddinge,
DENMARK .

A plant breeding project has been initiated to
investigate the feasibility of eliminating or
reducing the content of antinutritional and
' favism releasing factors' in seeds ‘of Vicia faba
.. Vicine, convicine and a Dopa-glucoside are the
compounds most often regarded as the 'favism fac-
tors' which affects some people in the Mediter-
ranian and Middle East areas after eating V. {aba
seeds (Kirkman, 1968).

A new method for separation and quantitative
estimation of each of the three above mentioned
glucosides, which are known constituents of V.
{aba seeds, has been developed. The method is
based on separation of low molecular weight com-
pounds from polymers by extraction and gel fil-
tration. By column chromatography vicine is sep-
arated from convicine and it is possible to de-
tect a relatively low concentration of Dopa-glu-
cosides with the subsequent UV-method.

Method.

The following procedure was used. Germplasm of
V. 4aba originating from various parts of the
world, as well as from intercrossing the two sub-
species V. faba majon and V. faba minor, were grown
in the same field nursery under identical con-
ditions. Seeds from these plants were studied
for their content of vicine, convicine and Dopa-
glucosides.

The dry seeds were ground in a laboratory mill
to a fine powder. The meal (100 mg) was extracted
with methanol-water (7:3, 20 ml) at room temp-
erature for 10 mih. by additional homogenisation.
The homogenate was filtered, the residue washed
twice with methanol-water (723, 5 ml) then ex-
tracted again by the same procedure. The com-
bined filtrates were evaporated to dryness, re-
dissolved in water (2 ml) and transferred to a
Sephadex G-25 (fine) column (0.9 x 60 cm). Water
was used as an elutant at a flow rate of 40 ml/hr,
3 ml/fraction. UV-absorption (280 nm) of the
effluent was continuously recorded.

Most of the proteins and other macromolecules
were left in the filtration residue, and the
remaining part of these polymers appeared in
fractions 4 and 5 corresponding to the void vol-
ume of the column, that is the small peak before
the convicine fractions (7 to 9) as shown in Fig.
1. Vicine and Dopa-glucoside were eluted in the
same fractions (10 to 13).
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The fractions containing convicine were com-
bined and the concentration of convicine was
determined from UV-spectra. Similarly, the con-
centration of vicine in fractions 10 to 13 was
determined by UV-spectroscopy. In the case of a
high concentration of Dopa-glucosides, it was
possible to detect these compounds in basic sol-
ution from the 294 nm absorption peak (log & =
3.3) (Larsen et af., 1973). A reliable determin-
ation of the Dopa-glucosides requires a separ-
ation from vicine which was possible by ion-ex-
change chromatography.

Using the vicine-convicine analysis method des-
cribed above it is possible for one person to
perform 40 single analyses per week using two gel
filtration columns. Initially a series of 20 dup-
licate analyses were performed. These show that
the method is comparatively accurate with a stand-
ard deviation of 0.04, calculated on the esti-
mations of the content of vicine + convicine and
including all steps in the procedures from prep-
aration of the meal.

The present quantitative analysis results in
separate estimation of vicine and convieine and
the method appears to be simpler,quicker and
more accurate than previously applied methods
(Higazi and Read, 1974; Collier, 1976; Jamalian,
1978; Olsen and Andersen, 1978). Work is contin-
uing on the method with the aim of developing a
more reliable determination of Dopa, Dopa-gluco-
sides and a rapid micro-technique for screening
a large number of genotypes. This is important
for breeding programs aimed at reducing the con-
tent of antinutritional and favism releasing
factors in V. 4aba seeds, which at present sever-
ely restrict the value of this important grain
legume.

Results.

Table 1 gives a summary of our first results
based on analysis of seeds of 170 V, faba culti-
vars. The ratio between the content of vicine
and convicine varied from 0.5 to 4.0 but was usu-
ally greater than 1, that is with a vicine cont-
ent exceeding that of the convicine.

Table 1. Mean and range of variation in content
of 'favism factors' of 170 genotypes
of Vicia faba.

Compound % seed content (with approximately

10% moisture)
Mean Min Max

Vicine 0.556 0.19 1.02

Convicine 0.32 0.11 0.71

Vicine and

Convicine 0.87 0. 50 1.67

Dopa-gluco-

sides 0. 34 <0.05 0.85

Dividing the plant material according to origin
of heritage shows that all groups of germplasm
contain nearly the same magnitude of variation in
glucoside content as found for the total group
shown in Table 1. So far no relationship has been
observed between the content of the glucosides in
question and geographical origin of the analysed
plant material. Our data show that a reduced con-
tent of these glucosides may be caused by low
levels- of convicine or vieine, or both.

As all the analysed samples were from plants
grown in the same field nursery the observed var-
iation is assumed mainly to reflect genetic dif-
ferences. If this is true, then our results in-
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dicate that the prospects forobtaining'V.{§aba
cultivars with low seed contents of these gluco-
sides are good.

The work described here was supported by the
Danish Council on Development Research.
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In-Press Abstracts

This is a new section of the newsletter, which
will contain abstracts of papers which have been
accepted for publication by recognised journals.
The aim is to present summaries of work which
may otherwise wait some considerable time before
appearing in print. Readers are invited to con-
tribute abstracts for inclusion in Newsletter
No. 3, stating clearly the Journal and reference.

isozyme polymorphism in species of the genus
Vicia (Leguminosae)

Kiyoshi Yamamoto

Faculty of Agricultue, Kagawa University, Miki{-Tyo, Kagawa-
Ken, JAPAN,

Abstract of a paper accepted for publication by
the Japanese Journal of Genetics.

Thirty nine strains of 24 Vici{a species repre-
senting the main sections of the genus, have been
analysed for their isozyme patterns by disc elec-
trophoresis of leaf and cotyledon extracts. The
enzyme systems studied were amylase, esterase,
glutamate oxaloacetic transaminase (GOT), indo-
phenol oxidase (IPO).

Comparing the zymograms obtained, one can ar-
rive at the following conclusions: there are many
bands common to species, series of sections and,
in contrast, there are some bands differentiating
between certain taxonomic categories. Suchcharac-
terising bands and patterns do not feature any
clear general phylogenetic trend or systematic
correlation. The enzymatic similarity does not
necessarily correspond with the taxonomic rela-
tionships.

GOT show lesser polymorphism, compared with
amylase and esterase. The latter systems might
be helpful in identifying species or strains.

Species which are polymorphic in many other
characters reveal also enzymatic polymorphism.

Other possible correlations are briefly dis-
cussed, with a special note on the evolutionary
implications of such a study in Vieia.

Institution Reports

This is a new section of FABIS with two aims:
to enable reports from specific institutions to
appear in the newsletter, and to ensure that the
Short Communications section is left solely for
reports of research results (and not descriptions
of an individual's or an institution's research
program).

Gezira Research Station
Agricultural Research Corporation, P.0O. Box 126,
Wad Medani, SUDAN.

Studies being conducted at the Station include
the following:-

The isolation of Rhi{zobium strains from differ-
ent locations and testing their N fixing effici-
ency; conducting trials of inoculation/NP fertil-
ization using locally prepared inoculants; cross
inoculation affinity of Rhizobium from crops and
weeds with faba beans (Dr. Musa M. Musa).

The water use of irrigated crops in the Gezira;
studies of the crop-water requirements of faba

beans in Gezira clays. (Dr. Osman A.A. Fadel).

The agronomy of faba beans for marginal agro-
climatic zones; varietal adaptation, sowing date,
watering, plant population and plant nutrition
studies. (Dr. Osman A.A. Ageeb).

Studies of powdery mildew, wilt and root rot
diseases of faba beans; effect of different cul-
tural practices and mineral nutrition on the in-
cidence of diseases; chemical control of powdery
mildew. (Dr. Mahmoud A. Ali).

Weed and weed control in faba beans; effect of
germination stimulants and herbicides on 0nobanche
incidence in faba beans. (Dr. Abdel G.E. Babiker).

Scottish Plant Breeding Station
Pentlandfleid, Roslin, Midlothian EH25 9RF,
SCOTLAND UK.

For a number of years the Scottish Plant Breed-
ing Station (SPBS) has had an interest in the
potential of Vicia faba for Scottish conditions.
Trials in several seasons have indicated that the
crop can produce acceptable yields but that there
is a need for varieties more specifically adapted
to Scotland. The highest yielding varieties are
of non-determinate growth habit and continue to
grow and flower for long periods, resulting in
tall, rather late crops which ripen unevenly and
are difficult to harvest. It is our opinion that
types specifically adapted to Scotland will ex-
ploit the determinate growth habit and be earlier
than existing varieties, but remain high yield-
ing. To this end we have a small composite pop-
ulation where attempts are being made to intro-
gress exotic sources of earliness and several
sources of determinate growth habit in to an
adapted population (Albyn Tic - a heterogeneous
but high yielding population bred a number of
years ago and maintained at SPBS). In collabor-
ation with the Plant Breeding Institute, Cam-
bridge, we shall also be exploring in 1980 the
potential of several pedigree crosses between
determinate types from Finland and high yielding
material from the Cambridge precgram. This work
is being carried out in the Cereals Department
(headed by A.M. Hayter) of the Forage Division
(headed by R.N.H. Whitehouse) and is an extension
of work begun by Mr., I.M. Chapman and Mr. M.S.
Phillips.

A.M. Hayter

Institute of Agronomy and Plant Breeding
University of Goettingen, von Siebold Strasse 8,
D 3400 Goettingen, GERMANY.

Current Vicia faba research concérns genetic
studies and breeding work. A germplasm collection
with 500 entries is maintained. The seed size of
the breeding material is below 1000 g per thou-
sand seeds (Vicia §aba minor); genotypes with larger
seeds (V. §aba major) are used in the same crossing
programs. The breeding method currently used is
selection between inbred lines. The main breeding
objectives are yield, reliability of yield and
quality. The definition of an ideotype will be
the result of estimations of yield and direct
and indirect yield components. A selection pro-
gram for high autofertility and for effective
pod setting by high pod-flower ratios has started
to improve yield stability. A screening and sel-
ection program for methionine and protein content
is being carried out to improve the quality of
the seeds.




Department of Botany, University of Durham
Science Laboratories, South Road, Durham DH1 3LE,
ENGLAND UK.

Work is in progress to fully characterise
flower development, pollen germination, pollen
tube growth and fertilization in Vieia faba L.,
and to determine the effect of different floral
architectures and environmental variables on
these factors. The abscission layer of flowers
is being studied, using a novel scanning electron
microscope technique, to determine the rate of
its development relative to time of fertiliza-
tion. A study of enzymes associated with flower
shedding is being undertaken, with the aim of
determining what factors control the develop-
ment of the abscission layer, and hence flower
shedding and maximum yield. Efforts are contin-
uing to identify isoenzymes suitable for use
as markers for the identification of inbred
lines and crosses between them.

A project is in progress to study the inter-
relationships between pollen tube growth, fer-
tilisation and flower shedding in field bean
plants with different floral architectures, and
to determine the influence of environmental
stresses on these processes.

Donald Boulter

National Research Council, ITALY.

The National Research Council in Italy supports
plant breeding research at nine institutionms.
The research follows two main approaches:-

Improving faba beans for human consumption and
livestock feed.

Istituto di Agronomia, Universita de Catania
(Prof. S. Foti)

Istituto di Agronomia, Universita de Napoli
(Prof. L.M. Monti)

Istituto di Agronomia, Universita de Palermo
(Prof. L. Stringi)

Laboratorio del Germpolasma CNR, Bari
(br. G.B. Polignano)

Istituto de Miglioramento genetico delle piante
agrarie, Universita di Bari
(Dr. A. Filippetti).

Improving faba beans for fresh consumption,
ning and freezing.

Centro Orticoltura Industriale, CNR, Bari
(Prof. V.V. Bianco)

Istituto de Orticultura e Floricoltura, Uni-
versita di Palermo
(Prof. P. Caruso)

Istituto di Orticultura e Floricoltura, Uni-
versita di Catania
(Prof. La Malfa)

Istituto di Produzione sementi, Universita di
Torino
(Prof. L. Quagliotti)

The plant breeders involved in these projects
are particularly concerned with germplasm eval-~
uation and the development of material through
different breeding methodologies. Germplasm ac-
cessions collected from various sources, espec-—
ially from Mediterranean countries and South
Asia, are tested for response to improved agri-
cultural environments. It is also aimed to iden-
tify the desirable traits in each accession, and
to assess the relative importance of each trait
on seed yield and quality.

Selections have been made from local material
and have been intercrossed with other germplasm

can-
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lines in order to obtain varieties which are
both high yielding and well adapted. These var-
ieties have been tested at different locations
over several years, and some will soon be pre-
sented for registration.

Cross pollination rates of 40 to 50% have
been detected in V. {aba major and minor., Crosses
were made between lines from different sources
to determine their combining ability, to produce
synthetic varieties and to identify lines with
superior performance and a higher degree of
self pollination.

At the same time studies of the protein content and
quality of the available germplasm, with special
reference to the S-amino acids, are continuing.
Crosses are being made to improve these charac-
ters and to clarify the genetic basis of these
traits in the plant.

G.T. Scarascia-Mugnozza
Ciro de Pace

Landessaatzuchtanstalt, University of Hohenheim
(4500), Postfach 106, 7000 Stuttgart 70, WEST
GERMANY —

The breeding program in UVicia faba is concerned
with West Germany's future foodstuffs containing
high levels of protein., The main breeding aims
are therefore to increase yield, protein content
and yield stability. Our present activites are
mainly concentrated in two fields of research:

1. amplification of the genetic basis for sel-
ection of improved genotypes.
2., investigation of breeding methods.

The amplification of the genetic basis includes
evaluation of diverse collections on yield and
other agronomically important characters such as
seed quality (protein content, threshing resis-
tance), disease resistance, tolerance to drought.
Tests are made of different plant models as rep-
resented in forms, sub-groups, varieties and in
mutant material, or as can be developed through
crossing. Selections for favourable gene com-
binations in different plant types are also
made, and they were tested for adaptation to the
climate and cultivation practices in the Central
European area.

The mating system of Vicia faba (outcrossing and
selfing in varying proportions) does not allow
us the simple use of breeding methods like 'pure
line breeding' or 'population breeding' and the
development of hybrid varieties is until now re-
stricted by the instability of the male sterile
lines. On the other hand, according to Bond,
Berthelem and other authors, heterosis is a sig-
nificant factor in yield potential and may be
also in yield stability in faba beans.

We are investigating how heterotic effects can
be used in faba bean varieties, even if hybrid
varieties are not available. Our efforts in this
field comprise the following investigations:

- studies of autofertility and other aspects
of floral biology.

-~ studies of the relationship between improved
yield potential and homogeneity in synthetic
populations.

- examination of the outcrossing behaviour of
different plant types.

- testing of heterotic effects of yield and
other agronomically imnortant characters in
crosses of different parents.

Dr. E. v. Kittlitz




Names and Addresses

Names and Addresses of individuals interested in

Vicia faba are given in this section. Please inform

the Editors of FABIS of any correction or addi-
tions that should be made-to this list.

Please fill in the enclosed Questionnaire for the

D;rectory of World Faba Bean Research. We hope
that each person on the following list will do
this.” Thank you.

Country

Name and Address

NEAR EAST AND AFRICA

AFGHANISTAN

ALGERIA

BANGLADESH

Mr. Atequllah Aiar

Mr. Ghulam Haidar
Agricultural Research Dept.
Ministry of Agriculture
Kabul

Mr. Ould Said Hocine
Central Experiment Station,
P.0.Box Bl, Ain-El-Hajar
Algiers

Mr. Nait Dahmane Toufik
DDA, Daraw de Setif,
Boulevard 1Y Novembre
Setif,
Algiers

Dr. Noureddine Bouattoura
Dr. L. Hachemi
IDGC, BP. 16,
Al-Harrash
Algiers

Mr. Said Bocherika

Dr. Walid Khayrallah
Station Experimentale,
BP 59, Sidi Bel Abbess,

Algiers

Mr. Ahmed Mendili
28 Rue Maouchi Ahmed
Amizour (Bejaia)

Mr. Ali Maatallah
Khroub Agricultural Res. St.
Constantine

Dr. A.F.M. Maniruzzaman
Agronomy Division
Bangladesh Aaric. Res. Inst.
Joydebour, P.0.Chandana,
Dacca

Dr. Kazi Badruddoza
Bangladesh Agric. Res. Inst.
87, Pioneer Road, Kakrail,
Dacca=2

Mr. Ahmed Nasiruddin
Pulses and 0il Seed Division
Bangladesh Agric. Res. Inst.
BARI, Sher-E-Banglanagar,
Dacca-15

Dr. Md. Anwarul Quader Shaikh
Institute of Nuclear Agric,
P.0.Box 4,

Mymensingh

CAMEROUN

CYPRUS

EGYPT

Dr. E. Westphal
BP 138
Yaounde

Mr.George Alexandrou

Dr. Andreas Hadjichristodoulou
Agricultural Research Inst.
Ministry of Agriculture &

Natural Resources
Nicosia

Dr. A.A. Abdel Bary

Dr. Pouad Khadr

Dr. A.M. El-Tabey Shehata

Dr. Mohammed El-Tabyi

Dr. M.M. Youssef
Faculty of Agriculture
University of Alexandria
Alexandria

Dr. Moustafa Mursi
Ain Shams University, Masr,
Caire

Mr. Ali Mohamed El1 Bayoumi
Bahteem Agricultural Res. St.
Bahteem,
Cairo

Dr. Fawzi Kishk
IDRC
7 Aflatoon Street
Heliopolis
Cairo

pr. Soliman El-Sayed Ahmed
Plant Protection Res. Inst.
Agricultural Research Center
Dokki,
Giza

Dr. Sadek XI. Bishara
Plant Protection Res. Inst.
Ministry of Agriculture
Dokki,
Giza

Dr. Ali Abdel Aziz

Dr. Said Abbas Eid

Dr. Aziz H. Fahmi

Mr. Farag H. Farag

Mr. Helmi M. Farag

Dr. Hosni Abou El Fotouh

Dr. M.A. Fouda

Dr. Youssef Hamdi

Dr. M.R. Hamissa

Dr. Ali A. Ibrahim

Dr. Hosni Abdel Rahman Mohamed

Mr. Abdullah Nassib

Dr. M. Sherbeeni

Dr. Hakim W. Tawdros

Dr. Mohamed Adel Tolba

Dr. M.K. Zahran
Agricultural Research Center
Field Croms Institute
Giza

Dr. Mazhar Fawzi Abdalla
Cairo University
Faculty of Agriculture
Giza

Mr. Mohammed Hassan
Sakha Agricultural Research
Station,
Kafre El-Sheikh
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Country

Name and Address

EGYPT (cont.)

ETHIOPIA

INDIA

IRAN

Dr. Hussein Rushdi

Mr,

Mr,
Dr.

Dr.

Dr.
Dr.
Dr.

Dr.

Dr.

Dr.

Dr.

Dr.
Dr.

Dr.
Dr.

Dr.

Dr.

Faculty of Agriculture
Mouchtuher,

Kilobye

Asfawe Telaye
Agri.Res.Inst.,P.0.Box 200
Addis Ababa

Geletu Bejiga

Taye Bezuneh
Agricultural Experimental St.
Addis Ababa University
P.0.Box 32
Debre Zeit

A.K. Mishra
Bose Institute
Dept. of Microbiology
93/1, Acharya-700 009

W.R. Reed

Y.L. Nene

L.J.G. Van der Maesen
ICRISAT
Patancheru P.O.
Andhra Pradesh 502 324

0. Sreemannarayana,
Training Center,
Seetharampet

Hyderbad 500001

A.S. Tiwari
Dept. of Plant Breedina &
Genetics, Jabalpur,
Madhya Pradesh,
Jabalpur 482004

Laxman Singh
IARI Regional Station
Kalyanpur
Kanpur 208024

S.K. Sinha
Water Technology Center
Indian Agricultural Research
Institute,
New Delhi - 110012

R.K. Pandey

N.P. Singh
G.B. Pant University of agric.
& Technology

Pantnagar - 263145

A, Sarafi

Amir Shahi
College of Agriculture
University of Tehran
Karaj

M.A. Vahabian,
Ministry of Agriculture &
Natural Resources
Seed and Plant Improvement
Institute,

Karaj

P, Parveneh
Plant Genetic Resources
Division, Seed and Plant
Improvement Institute,

Kara I

IRAN (cont.)

IVORY COAST

JORDAN

KENYA

LEBANON

bDr.
Mr.

Mr.

Dr.
Dr.
Dr.

Dr.

Dr.

Farouk Khoyi

Firouz Naderi
College of Agriculture
University of Azarbaidjan
Tabriz

Foleh Enad Foleh
H.S. Haidari
Mohammed Mayouf
Y. Sinah
Institute of Agricultural
Technolooy,
Abu Ghraib
Baghdad

G.M. Al Kawas
P.0.Box 10094
Jadiriya
Baghdad

A. Al Fakhry
Applied Agricultural Res.
Center, College of Agric. &
Forestry, Mosul University,
Hammam El-Alil,
Mosul

Mr.Fritz Basler

Dr.
Dr.
Dr.
Mr.

Mr.
Mr.
Dr.
Mr.

Mr.

Mr.

Dr.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

PROCOMA
B.P, 1781

Abidjan

M. Duwayre

Nasri Haddad

Subhi Qasem

Ma'an Shequera
University of Jordan
Faculty of Agriculture
Amman

Z. Ghosheh
Nabil Kathkuda
Jamil Quhaiwi
Ahmed Yaghmour

Dept. of Agricultural
Research and Extenxion,
Ministry of Agriculture,
P.0. Box 2178,

Amman

Sitan Rabdi
Agricultural Research St.
Karak

Salem Tahat
Agricultural Research St.
Shaubak

Norman Myers
P.0.Box 48197
Nairobi

Abdul H. Hallab
Nasri S. Kawar
Khaled M. Makkouk
Adib T. Saad

Abde]l Rahman Saghir
Salah Abu Shakra
Raja Tannous
Mahmoud Solh

Faculty of Agricultural
Sciences

American dniversity of Beirut
Beirut



Country

Name and Address

LEBANON (cont.)

LIBYA

MAURITIUS

MOROCCO

NEPAL

PAKISTAN

Dr,
Dr.
Mr.
Mr.

Dr.
Mr.

Dr.

Dr.

Dr.
Mr.
Dr.

Dr.

Dr.

Mr.

Dr.

Dr.

Dr.

Ch.
Dr.

Adnan Alemeddin
Joseph Klaimi

Mahmoud Mustafa
Mohammed Shehab

Agricultural Research St.
Tel Amara

Rayak

Abubaker Maddur
Ali Shredi

Agricultural Research Cehter
P.O.Box 2480

Tripoli

John Ashley

¢/0 UNDP
P.0.Box 358

Tripoli

Boodoo

Agricultural Division
Ministry of Agriculture
Mauvritius

D. Dotchev

Mohamed Kamel

K. Schluter
B.P. 415
Rabat

Francois Papy

B.P. 704 Agdal
Rabat

Gallagher
Institut Aagronomique et

Veterinaire National,
Hassan II, B.P. 704
Rabat - Agdal

Tabet Abdellatif

Societe de Gestion des Terres
Agricoles

SOEGETA

BP 731, Agdal,

Rabat

M.P. Bharati

P.

Agronomy Division
P.0.Box 404 G.P.O.
Kathmandu

Whiteman

Hill Aaqricultural Development
Project, c/o UNDP

P.0.Box 107

Kathmandu

R.P. Sah

Parwanipur Agriculture St.
Bircanj,

Marayani Zone,

Kathmandu

Altaf Hussein

M,

Igbal Khan
Punjab Agricultural Res. Inst.
Faisalabad

PAKISTAN
{cont.)

QATAR

SAUDI ARABIA

SUDAN

SYRIA

M. Aslam
University of Agriculture
Faisalabad

Dr.

Bashir Ahmed Malik
Agricultural Research Center
Islamabad

Dr.

Mohamed Ahmed Khalifa
P.O.Box 1967
Doha

Dr.

A.A. Abo Hassan
Faculty of Agriculture,
Riyad University

Riyad

Dr.

Dr. Ibrahim Ahned Babiker
Mr, El1 Taher Omir El Bedour
Dr. Sami Qsman Freigoun
Dr. Gumaa Sayed Gumaa
Mr. Hussein El Hussein
Dr. Mustafa M. Hussein
Mr. Gaafar El Sarrag Mohamed
Dr. Farouk Ahmed Salih
Hudeiba Research Station
P.0.Box 31
Ed=-Damer

Dr. Ahmed Baghdadi

Prof. Hassan Habbish

Dr. Ahmed Hashim

Prof. Imman El3Khider
Faculty of Agriculture
University of Khartoum
Khartoum

Ali E.Kambal

Abdalla M.0. Karouri

Abdel Mohsen El Nadi
Paculty of Agriculture
Shambat
Khartoum North

Awad Yassin aAli
Food Research Center
Shambat
Khartoum North

A.R. Saeed
P.0.Box 213,
Khartoum North

H.S. Abusalih
Osman Ahmed Ali Ageeb
Mahmoud A. Ali
Abdel Gabbar E. Baiker
Osman A. A. Fadl
Hassan Mohammed Ishag
Musa Mohammed Musa
Gezira Agricultural Research
Station,
P.O.Box 126
Wad Medani

Dr.
Dr.
Dr.

Dr.

Dr.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dr. B. Baya'a

Dr. G. Hariri

Dr. Kasser Masoud
Faculty of Agriculture
Aleopo University

Aleppo
Yawooz Adham
Shawki Barahouti
Salim Hanounik

Dr.
Dr.

57



Country Name and Address

SYRIA (cont.)

TUNISIA

TURKEY

Dr. Geoff Hawtin
Dr. Habib Ibrahim
Dr. Rafiqul Islam
Dr. David Nygaard
Mr. Mamdouh Omar
Dr. Mohan Saxena
Dr. K.B. Singh
Dr. Richard Stewart
Miss Elke Steinman
Dr. H. Weltzien
ICARDA
P.0.Box 5466, Aleppo

Dr. L.R. Moursi
ACSAD
P.O.Box 2440
Douma
Damascus

Dr. Abdel Kadir Archid

Dr. Mohammed Sadik El1 Matt

Dr. Abdel Salam Tawfic

Mr. Bashir Al Waraa
Agricultural Research Inst.
Douma,
Damascus

Mr. Ali Ahmed Ali
Esra' Agricultural Research
Station, Sheiek Masken
Esra, Daraa

Mr. Khader Kerar

Mr. Mohamed Saleh
Agricultural Research Station
Deir El-Zor

Mr. Farouk Yassin
Agricultural Research Station
Abd Alslam Al-nabhani Street
Al byad
Al mahta
Hama

Mr. Bouzid Ahmed

Mr. Mohamad Mouaffak
Division Technique de 1'
Office des Cereales,
30 Rue Alain Savary
Tunis

Dr. M. Djerbi
I.N.A.T.
43 Avenue Charles Nicolle
Tunis

Mr. Mlaiki
Laboratoire de phytopathologie
Institut National de Recherche
Agronomique de Tunisie
INRAT
Avenue de 1' Independance,
Ariana, Tunis

Mr. Sahin Tufan
Agricultural Research Inst.
P.K. 25
Adapazari
Mr. Yilmaz Sarifakioglu
Bolge Zirai Arastirma Ensti-
tusu, P.K. 226,
Yenimahalle
Ankara

TURKEY (cont.)Dr. Ayhan Anteplioglu
Dept. of Agricultural Res.

Ministry of Agriculture
P.K. 226
Ankara

prof. Didar Eser

Prof. Tosun
Faculty of Agriculture
University of Ankara
Ankara

Mr. Nadir Izgin
Food Leaume Project

General Directorate of Agric.
Res., P.0.Box 226
Ankara

Mr. Atilla Altinay

Mr. Ahmed Oktay Attila
Mediterranean Regional Res.
Institute,
P.0.Box 39,
Antalya

Mr. Muzaffer Isik
Agricultural Research Inst.
P.K. 17
Eskisehir

Ms. Nevin Acikgoz
Ms. Ayse Akdemir
Dr. Y. Ziaga Kutlu
Dr. Kasif Temiz
Aegean Regional Agricultural
Research Institute,
P.K. 9
Menemen
Izmir

YEMEN
Dr. Shafig Atta
Agricultural Research Center
El-Kod
Aden

Dr. J.W. Freidel
Technical Assistance of F.R.G.
P.0.Box 861
Sana‘'a

FAR EAST

CHINA

Mr. Zhenag Zhuo-jie )
Germplasm Resources Institute
The Chinese Academy of Agri-
cultural Sciences

Peking

JAPAN

Mr. Fukyama Toshio
Farm Crop Lab.
Fac. Agr., Ehime Univ.
Tarumi-tyo, Matsuyama City
Ehime=ken -

Mr. Yasunobu Tachibana
Plant Patholocy Lab.
Fruit Tree Experiment Station
Ehime Prefecture, Matsuyama
city, Ehime-Ken

Mr. Susumu Ueda
Toh-yo Office of Plant Patho-
logy and Entomology,
Ehime Prefecture,
Sajijo City,
Ehime-Ken



Country

Name and Address

JAPAN (cont.)

AUSTRALASIA
AUSTRALIA

Sei-ichi Matsui
Chromosome Research Unit
Fac. Sci. Hokkaido Univ.
Nishi 10, Kita 9, Sapporo
City,
Hokkaido

Sanbuichi

Tokachi Aqricultural Exveri-
ment Station

Memuro, Kassi Gun

Hokkaido

Dr.

Dr.

Dr.
Dr.

Kiyoshi Koaqure

Kiyoshi Yamamoto
Faculty of Agriculture
Kagawa University
Miki-TYO
Kagawa-Ken

Takashi Yamamoto
Shikoku National Agr. Exo.
St., Zentsuji-tyo,
Zentsuji City,
Kagawa-ken

Iwata Takashi .
Lab. Processing and Physio-
loay of Horticultural Pro-
ducts, College of Agr.,
Univ, Sakai City,

Osaka

Mr.

Dr.

Yutaka Tanaka
Division of Plant Pathology
and Entomology, Osaka Aqr.
Res. Cent., Habikino City,
Osaka

Fukuji Nonaka

Tenko N. Tanaka
Fac. Agr., Saga Univ.
Honjo-tyo, Saga City,
Saga-ken

Ohashi

Botanic Gardens, Koishikawa
Faculty of Science
University of Tokyo

Hakusan 3-7-1, Tokyo 112

Satoshi Ohki
Faculty of Agriculture
Bunkyo=~ku,
University of Tokyo
Tokyo

Koji Totsuka
Research Center of Nihon
Nosan, Kogyo Co. Ltd.
226 Yokohama City

Yatazawa

Plant Nutrition and
Fertilizers,
Nagoya University,
Faculty of Agriculture,
Chikusa, Nagoya, 464

Mr.

Dr.

Dr.

Dr. H.

Dr.

Mr.

Prof. M.

Dr.
Dr.

L.T. Evans

A.H. Gibson
Division of Plant Industry
CSIRO, P.0.Box 1600

Canberra City, A.C.T. 2601

AUSTRALIA
(cont.)

NEW ZEALAND

pr. J.E. Beringer
Research School of Biological
Sciences, The Australian
National University,
P.0.Box 475
Canberra City, A.C.T. 2601

Dr. Musharaf Ali
Dr. R. Knight
Dr. L. Nitschke

Waite Agricultural Research
Institute

Glen Osmond

South Austalia 5064

Mr. P.F. Williams,
Ministry of Agriculture,
Hobart,
Tasmania

Dr. Basil Baldwin
Roseworthy Agricultural

College, Roseworthy,
South Australia 5371

Mr. G.H. Walton
Plant Research Division
Department of Agriculture
Jarrah Road
South Perth
Western Australia 6151

J.B. Griffiths
Department of Agriculture,
Mallee Research Station,
Walpeup, Victoria 3507

Mr.

pr. R.E. Gaunt

Miss S. Newton
Lincoln College
Lincoln,

Canterbury

G.D. Hill
Plant Science Denartment,
Lincoln College,

Canterbury

R.S.S. Liew
Department of Microbiology,
Lincoln College,

Canterbury

Dr. J.W. Ashby
D.S.I.R.,
Private Bag,
Christchurch

Dr. D.B. Bishop,
Kimithia Research Centre
37 Princess Street
P.0.Box 939
Christchurch

Mr. R.S. Gowans

Wrightson N.M.A.,
Christchurch

Mr.

Mr.

Mr. M. Malone
D.S.R.I.,
Private Bag,

Christchurch

Mr. S.H. Manning
Yates Seed Research,
P.O. Box 16-147,
Christchurch

Dr. J. Butel

D.S.I.R., C.R.D.,

Private Bage,

Gore



Country

Name and Address

NEW ZEALAND (cont.)

AMERICAS

ARGENTINA

BOLIVIA

BRAZIL

CANADA
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Mr.

Dr.

Mr.

Dr.

Dr.

Dr.
Dr.
Dr.

Dr.

Mr.

Dr.

Dr.

Dr.

Dr.

J.H.R. Butler
Ministry of Agriculture,
Private Bag,
Lincoln

A. Krapovickas
Department de Botanica y
Ecologia, Universidad de
Ciencias Agrarias
Casilla de Correo 209
3400 Corrientes

Gonzalo Avila
Centro de Investigaciones
Fitotecnicas Y Ecogeneticas
de Pairumani
Casilla 128
Cochabamba,

W. Telleria Polo
Estacion Experimental de
PATACA MAYA
IBTA/MACA
P.O.Box 5783
La Paz

Homer Aidar
National Center for Research
on Rice and Beans
BR-153, Km. 4- Goiania/
Anapolis, Caixa Postal 179
74.000 ~ Goiania, Goias

R. Gaudiel

Ronald J. Howard

Shriaz P. Sumar
Pulse Crop Pathology
Alberta Horticultural
Research Center,
Brooks, Alberta TOJ 0JO

N.A. Fairey
Field Cron Physiologist
Research Station
P.0.Box 1000,
Agassiz, B.C. VOM 1RO

F. Scott-Pearse
King Grain Ltd.
Chatham, Ont. N7M 5L6
s

R.S. Forrest
IDRC,
Suite 304, 10454 Whyte Ave.,
Edmonton, Alberta T6E 427

D.J. Hume
Cron Science Dept.
University of Guelph
Guelph, Ontario, N1G 2wl

H. Mundell
Agriculture Canada
Research Station
Lethbridge, Alberta T1J 4Bl

M.D. Stauffer
Aariculture Canada
Research Station
Morden, Manitoba ROG 1J0

CANADA (cont.) Dr. M.

CHILE

COSTA RICA

ECUADOR

Brandreth
Information Sciences
IDRC

60 Queen Street
P.O.Box 8500

Ottawa, K1G 3H9

Mr. Abdo Badra
McGill University
MacDonald Campus, Laird Hall
P.0.Box 217
Quebec, HOA ICO

Mr. John Buchan
Sec. Sask. Pulse Crop Growers
Assoc., SasKatchewan Dept.
of Aariculture,
Reaina, Sask.

Dr. G.G. Rowland

Dr. A.E. Slinkard

Dr. R.A.A. Morrall
University of Saskatchewan
Saskatoon; Sask. S7N OWO

Dr. B.M. Craig

Dr. C.G. Youngs
PRL.
National Research Council
Saskatoon, Ssask. S7N OW9

Mr. T.J. Devlin

Mr. J.R. Inaalls

Dr. R.R. Marquardt

Mr. D.S. Muduuli

Dr. §.C. Stothers
Dept. of Animal Science
University of Manitoba
Winnipea, Man. R3T 2N2

Dr. Claude Bernier

Dr. W. Bushuk

Prof. Ken W. Clark

Dr. L.E. Evans

Mr. F.J. Furgal

Mr. I.N. Morrison

Mr, K. Rashid

Dr. E.H. Stobbe
Dept. of Plant Science
University of Manitoba
Winnipegqg, Man. R3T 2N2

Platford

Manitoba Agriculture
Agriculture Services Bldg.
University of Manitoba,

Winnipeg, R3T 2N2

Dr. G.

Mr. Oscar C. Paredes
Estacion Experimental
Quilamapu (INIA)
Casilla 426
Chillan

Dr. Jorge Aeschlimann A.
Pulses Program
Instituto de Investiacaciones
Aaronecuarias, Estacion Ex.
La Platina,

Santiago

Dr. Custavo A. Enriquez

Dr. Miguel Holle

Dr. Heleodoro Miranda
C.A.T.I.E.
Turrialba

Dr. F. Enriques
INIAP
Apartado 2600
Quitto,



Country

Name and Address

GUATEMALA

MEXICO

PERU

PUERTO RICO

URUGUAY

U.S5.A.

Dr. Donald Kass

Dr. Silvio H. Orozco
ICTA
5a Ave, 12-31, Zona 9
Edificio E1 Cortez 20 y 3°
niveles,
Guatemala

pr. R. Bressani
I.N.C.A.P.
Box 1188
Guatemala

Dr. E. Andrade Arias
INIA, Campo Agricola Expo.
Bajio, Aodo. Postal 112,

celaya, Gto

Ing. Luis Osoria Rodriguez
Apdo. Postal # 10
Chapingo

Ing. Santiago Sanchez Preciado
Apdo. Postal # 56
Tepatitlan
Jalisco

pr. J.H. de la Cruz Rojas
Jr. Lima 560
Cajamarca

Dr. Cesar Apolitano
Coord. Proyecto Legumino.
Grano, Estacion Exptl. Vesta
Florida, CRIA de Norte
Aptdo. 116,

Chiclayo

Dr. H. Moreno Jeri
General de Investigacion
Agraria (DGI)
Ministrio de Alimentacion
Lima

Dr. Alfonso Cerrate

Ing. M.S. Leonor Mattos

Ing. M.S. Felix Camarena Mayta
Universidad Nacional Agraria
La Molina
Apartado 456,
Lima

Dr. G.F. Freytaq
Mayaquez Institute of Tropi-
cal Agric., P.0.Box 70,
Mayaquez, 00708

Dr. C.A. Labandera
Cor-nel Pereda 1525
Montevideo

Dr. K. Rawal
Information Science/Genetic
Resources Program
School of Business & Admin.
1229 University of Colorado
Boulder, Colorado 80309

U.S.A.

EUROPE
AUSTRIA

BELGIUM

(cont.) Miss Boba

National Agricultural Lib.
TIS/SEA/USDA

Current Serial Records
Beltsville, Maryland 20705

Mr, Nassratullah Wassimi
Michigan State University
Dept. of Crop & Soil
Sciences, East Lancing

Michigan 48824

Prof. I.E. Liener
University of Minnesota
Dept. of Biochemistry
Saint Paul, Minnesota 55108

Dr. M.H. Dickson
Dept. Seed & Vegetable Sci.
NYS Agricultural Experiment
Station, Geneva
New York 14456

Dr. Roger Petersen
Crop Science Department
Oregon State University,
Corvallis, Oregon 97331

Dr. K. Naagl
Bundesanstalt fur Pflanzen-
bau, 1020 Vienna

Dr. A. Micke
Plant Breeding & Genetics
Section, Joint FAO/IAEA
Division, P.0.80ox 100
A-1400 Vienna

Dr. N. Tanghe
Division of Market Organisa-
tion, Commission of European
Communities, 200, rue de
la Loi, 1049 Brussels

Derenne

Station dt'Amelioration des
Plantes, Rue du Bordia, 4,
B 5800 Gembloux .

Mr, P.

CZECHOSLOVAKIA

DENMARK

Dr. A. Skalicka
Dr. Zdenka Slavikova
Katedra Botaniky
Prirodovedecka
Fakulta K.U.
12801 Praha 2, Benatska 2
Dr. A. E. Klozova
Institute of Experimental
Botany, Czechoslovak Acad.
of Science, Flemngovo 2
Prague 6

Dr. A. Chrtkovi
Botanical Institute
Czechoslovak Academy of Sci.
25243 pruhonice u Prahy

Dr. M.H. Poulsen
Danish Plant Breeding Ltd.
Boelshoj, 4660 Store Heddinge

Dr. J. Chr. Norgaard Knudsen
Royal Veterinary & Agricul-
tural University, Copenhagen.
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Country

Name and Address

EAST GERMANY

FINLAND

FRANCE

62

Dr. P. Hanelt

Dr. Christian Lehmann
Zentral institut fur
Genetik und Kulturpflanzer-
forschung, Corrensstrasse 3
4325 Gatersleben, DDR.

Dr. Simo Hovinen

Dr. E. Kivi
Plant Breeding Institute of
Hankkija, Anttila 04300

Hyryla

Mr. M. Verhaegen

Establissements Blondeau
B.P. NO 1
59235 Bersee

Masson
Etablissements Clause
91220 Bretigny sur orge

Mr. M.

Dr. Bouchery
I.N.R.A.
Station de Zoologie
28, rue de Herrlisheim
B.P. 507,

68021 Colmar Cedex

Mr. G. Duc

Dr. J. Picard
Station 4' Amelioration des
Plantes, I.N.R.A.
B.P. 1540

21034 pijon-Cedex

Bourdon

Mr. M. Henry

I.N.R.A.

Station de Recherches sur
1' Elevage des Porcs
C.N.R.Z.

78350 Jouy en Josas

Br. M. Berthelem

Mlle. Bourgeois

Mr. M. Leagquen
Station d'Amelioration.des
Plantes, I.N.R.A.
B.P. 29, 35650 Le Rheu

Mr. M. Lallemant
Grandes Minoteries a Feves
de France, Rue Henri Bessemer
Z.I. Aix les Milles
13290 Les Milles

Gondran

I.N.R.A., Station d'Ameliora-
tion des Plantes Fourrageres
86600 Lusignan

Lelong

Lescar

Institut Technique des
Cereales et des Fourrages
Station Experimentale
Boigneville, 91720 Maisse

Larbier

I.N.R.A.,

Station de Recherches Avicoles
B.P. 1

Nouzilly, 37380 Monnaie

Mr, C.
Mr. L.

Mr. M,

FRANCE
(cont.)

GREECE

HOLLAND

Dr. C. Clavier
CRAM
Station d'Amelioration des
Plantes,
34060 Montpellier Cedex

Mr. M. Délort-Laval

Mme. Greenwood-Mercier
I.N.R.A.
Laboratoire de Technoloaie
des Aliments des Animax
Chemin de la Geraudiere
44072 Nantes

Thiellement

Laboratoire d'Amelioration
des Plantes

Faculte des Sciences
Universite de Paris-Sud
Batiment 360

91405 Orsay

Helle
A.M.S.0.L..
12, Avenue George V
75008 Paris

Mr. P. Hisard

Mr. Valery-Masson
Grandes Minoteries de France
44, Rue du Louvre
75001 Paris

Rives
I-N.R.A.
149, rue de Grenelle
75341 Paris Cedex 07

Ph. Plancquaert
Institut Technique des
Cereales et des Fourrages
8, Avenue duPresident Wilson
75116 Paris

Mosse
I.N.R.A.
Laboratoire de Recherches
sur les Proteines
C.N.R.A.
Route de Saint Cyr
78000 Versailles

G. Petropoulos
John Procovniou-
Aqgricultural Research Services
Ministry of Aqriculture
22 Menandrou St.
Athens (12)

Dr. Hebe Kouyveas

Dr. P.E. Kyriakopoulou,

Dr. Christos Yamvrias,
Benaki Phytopathological Inst.
Odos Delta 3
Athens

Miss Joyce Clarke
Ministry of Agriculture
Research Service
22 Menandron Street,
Athens 112

Prof. Constantine Dalianis
Plant Breedinga
Ecole Superieur d‘'Agriculture
Votanicos, Athens

Dr. H,

Mr.

Dr.

Mr.

Dr.
Dr.

Dr. Evancelos L. Stylopoulos
Forage Research Institute
Larisa

Dantuma

Centre for Agrobiological
Research, Wageningen
Postbox 14

Bornesteea 65/67

Wageningen

Dr. G.



Country

Name and Address

HOLLAND(cont.)Ing. R.J. Heringa

ITALY

Foundation for Agri. Plant
Breeding SVP
P.O0.Box 117

Wageninaen

Mr. W.C. Niemansverdriet

br. A. Ph, de Vries
Institute of Plant Breeding
Agricultural University
166, Lawickse Allee

Waageningen

Prof. V.V. Bianco

Dr. Giovanni Damato

Prof. V. Marzi

Dr. Vito Miccolis
Istituto di Agronomia general
e Coltivazioni Erbacee
Universita d4i Bari
Via Amendola, 165/A
70126 Bari

Dr. A. Filiooetti

Dr. Ciro de Pace

Prof. C.T. Scarascia-Mugnozza
Instituto di Miglioramento
Genetico della Plante Agiarie
Universita di Bari,
via Amendola , 165/A
70126 Bari

Dr. G.B. Poliaganano

Prof. E. Porceddu
Laboratorio del Germoplasma
CNR, Via G. Amendola, 165/A
70126 Bari

Prof. Salvatore Foti
Istituto di Agronomia
Cenerale e Coltivazioni
Erbacee,
Universita di Catania,
Via Valdsovoia 5,
95123 Catania

Prof. G. La Malfa

Dr. Noto
Istituto Orticoltura e Flori-
coltura, Facolta de Agraria
Universita de Catania
Via Val de Savoia, §
Catania

Prof. L.M. Monti
Cattedra di Mialioramento
Genetico,
Facolta de Acararia
Via dell'Universita, 100
Portici-Napoli

Prof. Francesco Basso

Prof. Luigi Postiglione

Dr. Rosa Rao
Istituto di Agronomia Generale
e Coltivazioni
Universita de Nanoli
Portici-Nanoli

Dr. L. Toniolo

Dr. U. Ziliotto
Istituto di Agronomia
Universita de Padova
Via Gradeniao 6,
35100 Padova

ITALY (cont.)Prof. Giuesepve di Prima

POLAND

PORTUGAL

SPAIN

Prof. Riccardo Sarno

Prof. Luigi Stringi
Istituto di Aqronomia Generale
e Coltivazioni Erbacee
Universita degli Studi
Via delle Scienze
90126 Palermo

Prof. P. Caruso
Istituto Orticoltura e Flori-
coltura, Univ. di Palermo
Palermo

Ms. Erna Bennett

Dr. H.A. Al-Jibouri

Dr. A. Bozzini
F.A.O.
Via delle Terme di Caracalla
Rome 00100

Prof. Rivoira
Istituto di Aaronomia
Via Enrico de Nicola
Sassari-Sardegna

Prof. E. Nowaki

Mr. H. Pskit
Department of Biochemistry &
Physiology of Cultivated
Plants, IUNG

24~100 Pulawy

Mr. Manuel Figueiredo
Director Regional do Ribatejo
e Oeste,
Rua Damasceno Monteiro 77
A/D, Lishoa 1

Prof. Miguel Pereira Coutinho
Gabinete de Botanica
Escuela Superior de Agronomia
Tapada de Ajuda
Lisboa - 3

Prof. Jose Nascimento
Faculdade de Farmacia,
Universidade de Lisboa,
Av. das Forcas Armadas,
Lisboa - 4

Mr. Miguel Mota

Dr. Antonio Jose da Silva Teixeira
Estacio Agronomica Nacional
Biblioteca
Quinta do Marques
2780 Qeiras

Mr. Franklin Caldeire
Direccao Regional de Agric.
Vila Franca de Xira,
Xira

Dr, J.I. Cubero

Mr. Antonio de Haro

Dr. Jose-Antonio Gonzales

Dr. Antonio Martin

Jose Angel Padilla
Escuela Tecnica Superior de
Ingenieros Agronomos
Apartado 246
Cordoba

Mr. Amparo Martinez

Dr. Maria Teresa Moreno

Dr. Maria Jose Suso
Instituto Nacional de Inves-
tigaciones Agrarias
Centro Regional de Andalucia
(CRIDA 10), Apartado 240
Cordoba
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Country

Name and Address

SPAIN (cont.)

SWEDEN

SWITZERLAND

64

Mr. Jose Olivares
Estacion Experimental del
Zaidin, C/Prof. Albareda 1
Granada

Prof. Joaquin Miranda de Onis

Estacion Experimental del
zaidin, C/Prof. Albareda 1
Granada

Dr. Jose-Antonio Gomez-Varona
Dr. Desiderio Vvidal

I.N.I.A.
Avda. Puerta de Hierro s/n
Madrid - 3
Dr. Jose Luis Montoya
I.N.I.A.

CRIDA 06, Apartado 127,
Alcala de Henares 9
Madrid

Dr. Jesus Larralde
Seccion de Nutricion Animal
Consejo Superior de Inves-
tigaciones Cientificas y
Facultad de Farmacia de la
Universidad de Pamplona

Pamplona

Mr. Juan Fernandez
Mr. Rafael Gonzalez
Dr. R. Orive
Mr. Francisco Temprano
I.N.I.A.
Apartado 13
San Jose de la Rinconada
Sevilla

Mr. Manuel Chamber
I.N.I.A,
Centro Regional de Andalucia
San Jose de la Rinconada
Sevilla

Dr. J. Sjbdin
Swedish Seed Association
Svalov

Dr. W. Gehringer
Station Federale de
Recherches Agronomiques
Changins
CH- 1260 Nyon

Mr, Fritz Basler
Benzlingen
CH- 4803 Vordemwald

Mr. W. Huber
Edig. Forschungsanstadt fur
Landw. Pflanzenbau,
Postfach
CH - 8046 Zurich

Prof. E.R. Keller

Dr. A. Soldati
Institut fur Pflanzenbau
ETH Zentrum
CH=-8092 Zurich

Dr. D.L. Duncan
Dr. A.A. Woodham
CAB
Commonwealth Bureau of Nutri-
tion, Bucksburn
Aberdeen AB2 9SB
SCOTLAND

Dr, Alison M. Innes
Mr., I. McMartin
North of Scotland College of
Agriculture
School of Agriculture
581 King Street
Aberdeen, SCOTLAND

Dr. J. Davidson

Dr. V.R. Fowler

Dr. E. Mellinger
Rowett Research Institute
Greenburn Road
Bucksburn, Aberdeen
SCOTLAND

Dr. G. Chapman
Department of Botany
Wye College
Ashford Kent TN25 5ZH

Dr. W,.E. Peat
Wye College
University of London
Near Ashford, Kent

Dr. J. Potts
West of Scotland College of
Agriculture
Cronin Building
Auchincruive , Ayr
SCOTLAND

Mr, P.J. Bovle
Commonwealth Bureau of Pas-
tures and Field Crops,
Hurley , Maidenhead, Berks
Dr. M.E, Cammell
Dr, M.J..Way
Imperial CollegeField Station
Silwood Park,
Ascot, Berks,

Gavin Green

The Stag, Cornish Hall End

Finghingfield, Braintree,

Essex -
Mr. Abdelwahab Ghobashi

80A Druridge Drive

Newsham Far, Estate

Blyth, Northumberland

Dr. D.H.P. Barratt

Dr. D.G. Hill-Cottingham

Mr, G.A. Hudd

Mr. C.P. Lloyd-Jones

Mr., P.N. Whitford
Long Ashton Research Station
Long Ashton
Bristol

" Dr. Colin Leakey:

15 Cambridge Road
Girton, Cambridge CB3 OPN,

Dr. A.M. Evans
Department of Applied
Biology, University of
Cambridge CB2 3DX

Dr. G.R.A. Crofton
National Institute of Agric.
Botany, Huntingdon Road

Cambridge



Country

Name and Address

U.K.

(cont.)

Dr.

Mr.

P.D. Hewett,
Official Seed Testing St.
Trumington Road,

Cambridge

D.A. Bond
Plant Breeding Institute
Maris Lane
Trumpington Road,
Cambridge CB2 21Q

A.G. Dewar
Hedderwickhill Farm
West Barns
Dunbar, SCOTLAND

Mr. A, Gibson

Dr.

Dr.
Dr.
Dr.
Dr.
Dr,
Dr.
Dr.
Dr.
Dr.
Dr.

A, Gibson & Sons
22 Mains Road
Dundee

J.I. Sprent
Department of Biological
Sciences, University of
Dundee, Dundee DDI 4HN
SCOTLAND

R.M.
P.A.
J.G.

Brook

Gill

Harrison

A.T. Jones

H.M. Lawson

D.K.L. Mackerron

C.E. Taylor

H. Taylor

J. Thompson

P.D. Waister
Scottish Horticultural
Research Institute.
Invergowrie,
Dundee DD2 5DA

Prof. D. Boulter

Dr.
Dr.
Dr.
Dr.
Dr.

Dr.
Dr.
Mr.
Mr.

Mr.

Mr.

R.R.D. Croy
I.M, Evans
P.J. Gates
N.T. Harris
Jennifer Yarwood
University of Durham
Dept. of Botany
Science Laboratories
South Road, Durham DH1l 3LE

D.W. Griffiths
D.A. Lawes
L.R. Mytton
Newaz
Welsh Plant Breeding Station
Plas Gogerddan
Aberystwyth, Dyfed
WALES

E. Jeffrey
Beil Grange
East Linton, East Lothian

SCOTLAND

R.N. Crossett
Department of Agriculture &
Fisheries for Scotland
Chesser House
Gorgie Road
Edinburgh, SCOTLAND

U.K.

(cont.)

Mr.
Mr.,
Mr.

Mr.

Dr.

Ms.

Mr.

Mr.

Mr.

Dr.
Dr.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Mr.
Dr.
Dr.

Dr.
Dr.

Dr.
Dr.
Dr.
Dr.

Prof.

Dr.

J.C. Holmes

T. Johnston

M.J. Nash
East of Scotland College of
Agriculture, The Edinburgh
School of Agriculture
West Mains Road
Edinburgh

Haystead

Hill Farming Research Organi-
sation, 29 Lauder Road

Edinburgh
J.M. McNab
Poultry Research Centre
King's Buildings,
West Mains Road

Edinburgh

Margaret P. Woods
Queen Margaret College
Clerwood Terrace
Edinburgh
L.P. Murray
Scottish Agricultural Indus-

tries Ltd.
25 Ravelston Terrace

Edinburgh

Hood

Scottish Agricultural Indus-
tries Ltd.

53 East High Street

Forfar

A.

R.R. Henderson
Henderson Brown Chemical Ltd.
Moat House
14 Gala Park
Galashiels

Mary Clegg

Karkalas

Strathclyde University

Dept. of Food Sc.& Nutrition
131 Albion Street, Glasgow

R. Bardner

A.J. Cockbain
K.E. Fletcher.
J.M. Day

M. Dye

D.C. Griffiths
David J. Hooper
J. McEwen

R.J. Roughley

G.A. Salt
J.H. Stevensan

Rothamsted Experimental St.
Harpenden, Herts. ALS 2JO

G.D. Brown

D.A. Doling

D.G. Edwards
A.D.F. Simpson

RHM Research Ltd.

The Lord Rank Research Center
Lincoln Road

High Wycombe, Bucks
J. Elston

Dept. of Plant Sciences
Agricultural Sciences Bldg.
The University

Leeds LS2 9JT

A.J. Pritchard
Agricultural Research Council
160 Great Portland Street
London
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Country

Name and Address

U.K.

(cont.)

Dr.

Dr.

br.
Dr.

Dr.

br.

Dr.

N.C. Pant
Commonwealth Institute of
Entomology, 56 Queen's Gate
London, SW7 SJR

P.D. Hebblethwaite
Nottingham University
Dept. of Agriculture and
Horticulture, School of Agri-
culture, Sutton Bonington

Loughborough
G.R. Blakewell

Nickersons

25 Westgate

North Berwick

East Lothian, SCOTLAND

J.E. Beringer

N.J. Berwin
John Innes Institute
Colney Lane,
Norwich NR4 7UH

David Gibbon
School of Development Studies
University of East Anglia
Norwich NR47TJ

D.I. Low
Newgrain Ltd.
Moreton Mill
Moreton , Ongar, Essex

J.0. Jones
Commonwealth Bureau of Agri-
cultural Economics, Darting-
ton House, Little Clarendon
Street, Oxford, OX1l 2HH

W.D. Gill
East of Scotland College of
Agriculture,Development Unit
Bush House,Penicuik
Midlothian

G.M. Barton

I.H. Clark

J.B.A. Rodger

R.G. Tate

A.J. Taylor
East of Scotland College of
Agriculture, Cleeve Gardens
Perth, SCOTLAND

G.P. Gent
Processors & Growers Research
Organization, The Research
Station, Great North Road,
Thornhaugh,

Peterborough PE8 6HJ

E.J. Mann,
International Food Informa-
tion Service, Lane End House
Shinfield, Reading, RG2 9BB

R.C. Hardwick
National Vegetable Research
Station, Wellesbourne
Warwickshire

R. Summerfield
Plant Environment Laboratory
University of Reading
Shinfield Grange
Cutbush Lane, Shinfield,
Reading RG2 9AD, Berks

U.K. (cont.)

WEST GERMANY

Dr.

Dr. D.S.M. Drennan

br. M.M, Taha
The University, Whiteknights
Dept. of Agricultural Botany
Reading RG6 2AS

H. Van Emden

F.R. Minchin

Prof., E.H. Roberts

University of Reading
Dept. of Agriculture &
Horticulture, Early Gate
Reading, Berkshire

A,B. Harker
BOCM Silcock Ltd.
Wright Street
Renfrew, SCOTLAND

Johnston

Commonwealth Mycological Inst
Ferry Lane, Kew,

Richmond, TW9 3AF

R.M. Polhill

D. Scott
Royal Botanic Gardens
Kew, Richmond
Surrey TW AE

Dr. I.M, Chapman

Dr. A.M, Hayter

Dr. M.S. Phillips

Dr. R.N.H. Whitehouse
Scottish Plant Breeding St.
Pentlandfield,
Roslin, Midlothian,
SCOTLAND

Dr. Valerie Stanton
Nickerson Seed Co.
Research Station
Rothwell, Lincs.

Mr. N, Birch
Dr. F. Bisby
Dr. N. Hag
Mr. Johnson Holt
Dr. J. Smartt
Dr. S.D. Wratten
Dept. of Biology
Building 44, The University

Southampton , SO9 5NH
J.W. Mansfield

Stirling University

Dept. of Biology

Stirling

SCOTLAND

Dr. J.M. Oliphant
Ministry of Agriculture
Fisheries and Food, ADAS
Drayton, Experimental Husban-
dry Farm, Alcester Road
Stratford-on-Avon, Warwicks

Dr.

Mr,

A,

Dr.
Mrs,

Dr.

Mr. W.P. Schroder
Institut fur Nutzpflanzenfor-
schung, Fachgebiet Acker-
und Pflanzenbau
1000 Berlin 33

Mrs. G. Rusitzka
Institut fur Pflanzen bau
Alb. Thaer Weg 5
D-1000 Berlin 33

Dr. J. Carls

Technische Universitat Berlin
Fachbereich Internationale
Agrarentwigklung FB 15,
Institut fur Nutzpflanzen-
forschung, 1000 Berlin 33



Country'

Name and Address

WEST GERMANY (cont.)

YUGOSLAVIA

Dr. Sommer

Institut fur Pflanzenbau
D-33 Braunschweig

Mr., Martin Frauen

Prof.

Dr. I.

Institut fur Pflanzenbau und
Pflanzensuchtung
Universitaet Gottingen

von Siebold Str. 8

34 Gottingen

G. Robbelen

Institut fur Pflanzenbau und
Pflanzenzuchtung,

Von Sieboldstrasse 8,

D-3400 Gottingen

Dorr

Botanisches Institut der
Universitat, Duslernbrooker-
weg 17, 23 Kiel

Dr. W.H. Bailer

Oberlimburg Plant Breeding
Station,
D-770 Schwaebischhall

Dr. E. Von Kittlitz

Universitat HOHENHEIM
7000 Stuttgart 70

Mr., Frau Hanna Hauser

Prof.
Prof.

Prof.

Dipl.

Lehrstuhl fur Pflanzenbau
und Pflanzenzuchtung
Pflanzenzuchtung,

8050 Freising -~ Weinstephan

Momdilo BoSkovid
Milenko Lazicé

Faculty of Agriculture
Akademska 2,

21.000 NOVI SAD

Katarina Bandzo
Zemjoldelskil Fakultet,

Skopje
Ing. Zivorad R. Nikosavié

partenon” I1/4,

Smederavska-Palanka
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