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FABIS 

Introduction 

This fl rs annual news LPtt r forms part of an 

information s·•rvi · IVhich is aim d a improving 

communications be we n V1cia fabCL researcbers 

who ar cone rn�d wi th lhis p� as a crop 

sp ci s. This s rvicc is seen as a flexibl en­

tity in that publications o her han h n ws­

Le er could appAar under th nam of FABIS. 
Such addi tonal publica ions could include de-

ails of he Vicia faba research b•ing ·arrjed 

out by different p opl and institutions, lists 
or germplasm collections, ano at .d bi bl i o grapbies 

and produc ion figures for Lhe crop in the dif­
ferent countries around the world where il is 
grown. We hope that you will let us have your 
views on these and other possible topics for 
future publications. 

We have been in contact with approximately 200 
Vicia faba researchers throughout the world and 
it is clear that there is an urgent need for a 
news and information service for this crop. There 
are many researchers who have limited access to 
the literature and who are badly in need of in­
formation on current research being carried out 
elsewhere in the world. We also hope that the 
newsletter will help to acquaint researchers in 
developed countries with the problems and needs 
of the countries where the crop is most impor­
tant as a human food. 

In general, we hope that the FABIS service 
and the newsletter in particular, will stimu iate 
the exchange of information and views between 
individuals in all parts of the world and that 
such dialogues will be brought to the attention 
of as many researchers as possible. 

The Name of t he Service and the Crop 
The name chosen for the news and information 

service came from a suggestion by M. Frauen of 
Gottingen University, West Germany. FABIS (Faba 
Bean Information Service) reflects the fact that 
the service deals with all Vicia faba types and 
varieties. The many different names given to the 
crop in the English language are reviewed by D. 
A. Bond in the first Short Communication in 
this newsletter. This short article should clear 
up doubGs concerning the naming of different crop 
types. 

Up until recently !CARDA has referred to the 
whole species as 'broadbeans', but as this name 
is only used for the large seeded types in many 
parts of the world it is now �roposed to drop 
this term in favour of 'faba bean'. D.A. Bond's 
article implies the suitability ol faba bean 
as the species name, and it is alrPadv occasion­
ally used as such in many Europt·an co�ntr ic�s. 

All future contributors to FABIS are urged to 
use faba bean only wlwn i·c ferri ng to the whole 
species (Vicia faba). Sub-classes of the species 
may be r f .rr d to variously as fif'ld bean, tick 
bean, smaJl fuba bean etc . Ior llw small seeded 
typc.'S and broadbean. large faba bean etc . for 

the large seeded types, but much confusion will 
be avoided if one term is used for the whole 
species. 

The FABIS Co-ord i nating Committee 
Ten people have agreed to act as members of a 

Co-ordinating Committee for the news and infor­
mation service, each one representing a different 
country or region. The names and addresses of the 
L'olll1ni 1 tee members are given at the end of this 
introductory section. Their role as members of 
the committee is seen as the following:-

- to give advice as to the form and content 
of the news and information service. 

- to write a general article for the first 
issue of the newsletter. 

to provide names of those in their geogra­
phical area who should be sent copies of 
the newsletter. 

- to provide names of those who they think 
might be suitable as authors of future 
articles. 

This Issue 
This first issue of the newsletter is intended 

to give a general introduction to faba bean re­
search throughout the world as well as having a 
section devoted to Short Communications. The 
General Articles written by members of the Co­
ordinating Committee highlight some of the major 
aspects of faba bean research in the different 
countries and regions of the world. Details of 
the form and style for FABIS contributions are 
given at the start of the General Articles Sec­
tion. 

Considering that Vicia faba rese�·-rchers were 
only approached in January this year, the fact 
that this first issue contains over thirty Short 
Communications is very encouraging. The Short 
Communications are followed by a list of the 
n ames and addresses of all the ins t i  tut ions known 
to us where practically orientated Vicia faba 
research is being conducted. This is followed by 
a list of all the people known to us who are 
involved or interested in Vicia faba research to­
gether with their addresses and, where possible, 
details of their research fields. 

We hope that you wi 11 inform us of any mistakes 
or omissions with respect to these lists. These 
will then be published in the second issue of 
the newsletter or, if we receive sufficient ad­
ditional information about the research work 
being carried out at the different institutions 
throughout the world, in a separate publication 
in 1980 . In particular we would like to stress 
the need for the names of researchers in develo­
ping countries and for details and names of firms 
involved in faba bean processing, private seed 
companies etc .. 

Future Issues 
It is intended to publish the second issue of 

this annual newsletter � n 1arch 1980. This shoul d  
enable researchers working with winter sown crops 
to make April or Ila�· select ions in the field ba­
sed on the results of others from the previous 
summer season, and those working with spring sown 
crops to select lines for planting based on 



res u l t s  of the prev ious y e ar . Accord ingly t h e  
deadline for submission o f  art i cles for t h e  
March 1 9 8 0  issue wi l l  b e  December 1st . Any con­
tribu t ions rece i ved after t h i s  date are li ab l e  
t o  b e  deferre d unt i l  the 198 1 i s sue, alt hough 
every effort wi l l  be made to inc lude them as 
soon as poss i b l e . 

We hope t h at everyone wi l l  fee l  free t o  make 
sugge s t ions as to t he content of fut ure issues . 
At presen t  we t h i nk that future news l e t ters 
woul d  benef i t  by focus ing on speci fic prob lem 
areas in t he ' General Art icles ' s ec t i on ,  but that 
t h e  Short Communi cat i ons wou l d  best be l eft open 
to a l l  subj e c t  are as . We wou ld a l so l ike t o  pub­
l i sh re aders ' le t t ers if space permi ts . 

Subscriptions 

It i s  not proposed to ask for a subscript ion 
for t he f irs t two issues , but the second issue 
w i l l  con t a i n  a reply s l ip which readers w i l l  be 
aske d  to ret urn toget her w i t h  a nominal fee so 
t hat t hey may rece i ve future issue s . I f  anyone 
h as any s trong views on this subject p l e ase let 
us know . 

I CARDA 

F i n a l l y  perh aps we ought t o  s ay a l i t t le about 
the I nternat ional Center for Agricu l t ural Re se arch 
i n  t he Dry Areas ( !CARDA) and i t s  own i nvol vement 
in V i c i  a f ab a  rese arch . !CARDA began in J anuary 
1977 and is one of twelve int ern a t i onal cent ers 
whose work is coord inated by t he Cons u l t a t i v� 
Group on I nt ernat ional Agricu l t ural Rese arch 
(CGIAR ) .  P art of I CARDA's mandate is to serve 
as an int ernat ional center for rese arch into and 
improvement of b arley, lent i ls and f ab a  beans 
( V i c i a  fab a ) . I t  is hoped that FAB I S  wi l l  h e lp 
in t he fulfi lment of this role . 

V i c i a  faba rese arch at !CARDA is one of the 
act ivi t ie8"0f t he Food Legume I mprovement Pro­
gram and t he rese arch object ives are out l i ned in 
the General Art icle by Hawt i n  and St ewart . 

Final l y , we hope to rece ive your v i ews and 
comments on a l l  aspect s  of FAB I S  so t h at the 
Service can concentrate on t h e  areas of grea­
t e s t  need . 

The Edi tors: 

Geoff Hawt in 

Richard Stewart 

H abib Ibrah im 

A l l  correspondence shou ld be addressed to: 

'FABIS' 

Training and Communications, 

ICARDA , P.O.Box 5466, 

Aleppo, SYR I A  . 

EGYPT 

SUDAN 

SYR I A  

JAPAN 

CANADA 

BRAZ I L  

FRANCE 

I TALY 

SPA I N  

U . K .  

Co-ordinating Committee 
Members 

Dr . Abda l l a  Nassib 
Food Le gume Sect ion. 
F i e l d  Crops Ins t i t ut e, 
Agri cu l t ural Rese arch Cent er. 
Gi z a .  

Dr . Farouk A .  Sa l i h  
Agricul tural Rese arch Corporat ion, 
Hude iba Rese arch S t at ion. 
P.0 . Box 3 1 . 
Ed-Darner . 

Dr . Geoff H awt i n  
Food Le gume Improvement Program , 
I CARDA , 
P . 0 . Box 5466 , 
Aleppo . 

Dr . K i yosh i  Kogure 
F acu l t y of Agricu l t ure , 
Kagaw a  Uni vers i t y , 
2 393 I kenobe , 
lo!.iki-tyo , 
Kagawa-ken . 

Dr . Cl aude Bernier 
( Univers i t y  of Man i t ob a , Canad a )  

Present Address: 
I CARDA/ C I MMYT , 
P . O . Box 2 3 4 4 , 
1 Os iris Street , 
Cairo . 

Dr . Homer Aidar 
Nat i onal Cent er for Rese arch 
on Rice and Be ans , 
BR-1 53 , km. 4 - Goi ani a / Anapo l i s , 
Caixa Pos t al 179 , 
7 4 . 000 - Goi an i a, Goi as . 

Dr . J .  Picard 
St at ion d ' Ame l iorat ion des P l antes , 
I NRA , 
B . P .  1540 , 
2 1034 Dijon Cede x .  

Dr . Ciro d e  Pace 
ls t i t uto di Migl ioramento Genet ico 
de l l a  P l ante Agrar i e , 
Uni vers i t a  di B ari , 
V i a  Amendo l a  165 , 
70126 B ari. 

Dr . J . I .  Cubero 
Escue l a  Technica Superior de 
I ngeni eros Agronomos , 
Departmento de Gene t ica , 
Apartado 2 4 6 , 
Cordob a .  

Dr . D . A . Bond 
P l ant Bre e ding I nstitute , 
Uaris Lane , 
Trumpington , 
Cambridge CB2 2LQ. 
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Style and Form for FABIS Contributions 

All contributions shnuld be submir1.�d If possible bPfore DPcember lst 

for inclusion in the March issue oJ' th0 newslelter . When writing art.i­
clc>s it. is hoped 1hat th<:: i'oJluwlng points will be born(; in mind:-

• sliuulcl IH: appi·oximatr·'ly 1500 
worcls 

• E.'cliL,:d artic;lr.:s will be re­
t.urnecl to au tticn·s for appro­
val if tlir'! originals wPrP 
submit u-:cl bcfnr·r� Dr>er·mb•·1· 
ls L . 

Short Communicat.i ons 

• :ipproximatP I y 500 words, and 
may in acldit.ion inc.Jude onr" 
Table or one Diagram/Figure/ 
Photograph. 

- should contain a singl� 
t hr·�mP , e\'";n it th.is mean!';; 
more th an one articl0 is 
submitted by the snma author. 

In add i t i on the following general guide l i nes may be noted · -

• �on�:ibutions should not cons titut e a summary of the research carried 
out at a p articular institution. 

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

- contributions should be typed double-sp�ced. 

- the spl·' cies should be ref<::'rr<··! to as Vici a faba or faba bean or 
preferably both. 

- sub-cJ ass(·�s shoul d bP refern:cl to as Vici a faba mi nor etc. 

• numbers in the lt;xt l(·'SS 1llan 10 \•.·x,·,·pt for measurements) should be 
i·i L 1_ "!; "Ile , ! w,1, � hJT<' e \' . un r.e';'; t"8Y form part of a series con­

taining num lK� rs grPater than 10 or appear at the beginning of a 
SC:'n tr-en er�. 

• �·ields s1:1.iuld lw expressc�d in i/ha or kg/ha. 



General Art icles 

The articles in this section have been written 
by members of theCoordinatingCommittee who were 
asked to write about Vicia faba research in their --- ---

own geographical or subject area. They are in­
tended to highlight some major aspects of faba 
bean research in the 'different areas of the world. 

For future issues General Articles wi 11 be com­
�issioned by the Editors based on the advice of 
members of the Coordinating Committee. 

Bre e d i n g  wo r k  o n V i c ia fab a i n  the U.K. 

V.A. Bond 
P ta.nt BJte.e.cWig I YU! .:Utu.te., Mcvr.,l.6 Lane., T Ji.umping.to YI, 
CambJUdge. CB2 2LQ, ENGLAND UK. 

The cultivation of � � in the UK. 

Vicia faba has been grown in the UK for at least 
2000 years and in the 19th century almost equal­
led wheat in terms of the area cultivated. 

Cheaper imported protein feed and a reduction in 
the number of farm horses caused a decline to 
about 40, 000 hectares by 1977. However, the rop 
is still popular as a break from cereals onh�avy 

soils and on farms where it can be used dir ctly 
for livestock feed. About half 'lf he UK p1'•Jduc­
tio n is expnrted (to the continent of Europ 
mainly fo r animal feed and to th l id dl East 
mainly for human consumption) and about 10% is 
sold, usually at a premium, as feed for domestic 
p:!.geons. 

At present 25% of the crop is autumn-sown with 
varieties having some winter hardiness, and of 
the spring beans (75% of the crop) the small­
seeded varieties (y. faba minor) are ar more 
popular than the medium-se ded ones (equina). 
However, there used to be more winter beans than 
spring beans prior to 1950, and the relative po­
pularity of ticks (y. faba minor) was not e·1iuent 
until the post-war period. As winter beans are 
on average 30% higher yi lding than spring bean� 
and spring horse beans cy. faba quina) about l� 
higher yielding than tick beans <Y· faba minO£), 
it could be said that farm rs have opt >d ft>t lo\\ -r 
yielding types for the hake of c nv•ni n� in 
handling grain and the reduced risks from frost 
and disease. 

Large-seeded varieties <Y· faba major) have 
been grown for many years on a small scale in 
gardens, but with the recent development of the 
vegetable-processing industry and of varieties 
which are free from leucoanthocyanidins and sui­
table for canning, the area given over to broad­
beans cy. faba major) on an agricul:ural scale 
has risen to 3000 ha. 

The average yield of field beans <Y· faba minor 
and equina) harvested dry in the UK is 2. 7 t/ha 
(as compared to the world average of about 1.1 
t/ha), but average annual yields in the UK fluc­
tuate widely. For example, the annual yield 
has varied from 3.2 t/ha in 1972 to 1.6 t/ha 
in 1976 and the yield of individual crops �rom 
0.5 to 6.0 t/ha. The average annual yields of 

field beans are less stable than wheat and bar­
ley in the UK (Hebblethwaite et al, 1977), and 
it is this lack of reliable production which is 
thought to have prevented the expansion of the 
crop into a substantial import-saver. This, 
therefore, is the main problem associated with 

Vicia faba to which UK research workers are ad­
dressing--- hemsel ves. This article, however, 
deals only witn tne way in which the proble� 
is being aooroached through breeding. 

Br�eding methods and objectives 1960-1975. 
The breeding work at the Plant Breeding Insti­

tule, Cambridge from 1948 to 1960 was reviewed 
by Bond and Fyfe (1961). Up until that time, 
many farmers had maintained their own stocks and 
�eed merchants had made mass selections within 
these stocks and produced named varieties. Now 
few farmers maintain their own distinct stocks, 
and not many private firms in the UK conduct 
th2ir own breeding programmes on Vicia faba. 
Instead, a better understanding o� ma ing 
system aad of genetic variation within th spe­
cies has led to some defined breeding s rategies 
at the State breeding stations and Universities. 

The traditional objectives of such programmes 
were improved yield together with the desired 
seed size and shape, and earlier maturity espe­
cially for spring beans grown in the north of 
England and in Scotland. However, it was thought 
that one factor which may be contributing to 
yield instability was the partial dependence of 

Vicia faba on insects for pollination. Attempts 
were made therefore to improve self-pollinating 
ability (autofertility). 

During the 1960' s work at the PBI i r. CambridJe 
attempted to exploit the self-pollinating abili­
ty of F1 hybrids, and has since involved cyto­
plasmic male sterility, restorer genes ar.d tests 
of insect pollination at the seed production 
:1hase. Other work at WPBS in Aberystwyth has 
utilised the self-pollinating ability of exotic 
genotypes from Africa and India. This work has 
led to the varieties 'Dacre ', 'Da:i :is', and 'Deiniol'. 

The present breeding methods being employed in 
the UK include the production of synthetic va­
rieties from inbred components, recurrent selec­
tion with S testing and mass selection. Most 
synthetic vl rieties are tested and grown commer­
cially in the syn-4 to syn-7 generations; some 
are reconstituted periodically from their com­
ponent inbreds and others from syn-1 and syn-2 
roDulations. Examples of synthetic varieties 
are the winter beans ' Maris Beagle', 'Bulldog', 
'Banner' and 'Buccaneer' . ' Maris Bead' , the 
most popular spring bean variety in the UK for 
several years, was first constituted from selec­
ted components but maintained as a population. 
'Blaze' resulted from riass selection under open 
pollination in isolation after some crossing 
between selected parents. The other UK-bred va­
rieties of Vicia faba equina which are currently 
being grown----rnt"he UK, 'Cockfield' and 'Stella', 
were probably developed by mass selection with 
some progeny testing. 
Recent developments 

Lawe� (1979) has reviewed developments in the 
understanding, genetic improvement and uses of 

Vicia faba. 
--- ---

The ov r-riding objecliv of � research in 

the UK is improv d yield stabili• . wor k P� the 

PBI has s uui d yi ld sLability in d<fferen n­

vironment Lh ma i n findin� �� far �eing
( 

that 
inbr d lin�s int ract. wi t h ·ir<.- nts e.g. 

locations) within ye ars buL �ynthm ics int rac 
1 · 1 th mor contrasting en vi ro nm nts o on
. 

Y WlLl 
Collaboration with other EEC 

d1fferen y ars. 

5 



6 

countries has allowed the use of a wider range 
of environments within any one year, anu in these 
trials the best combination of mean yield and 
yield stability was shown by the fast-growing, 
large-seeded Dutch variety 'Weirboon'. 

The major individual factors limiting yield 
in the UK are Botrytis fabae and frost damage 
on winter beans and Apbis fabae, viruses and 
drought on spring beans. High levels of resis­
tance to these factors are lacking, largely due 
to the inability of Vicia faba to cross with re ­
lated species where resistance is to be found. 
However, it is hoped that in the future with the 
improvement of control measures for these and 
other pathogen� varieties can be bred for per­
formance in more favourable environments. Pod 
shattering is not common in the UK, but such 
:osses as do occur could be much reduced by use 
of the gene for indehiscent pods which is found 
in many varieties of the arid regions of the 
world. Rhizobium is present in UK soils, but 
Mytton et al (1977) have shown a specific rela­
tionshi"j)""betweeo Rhizobium st rain and V .  faba 
genotype, and there is promise that improved 
associations can result in marked y ield improve­
�ent especially on soils where relatively inef­
fective strains of Rhizobium are present. 

Even when none of the above factors is limi­
ting yield there is often considerable flower­
and/ur pod-drop, especially in conditions favou­
ring vegetative growth. The indeterminategrowth 
habit and apical dominance are thought to be res­
ponsible for the poor seed-set especially on lo­
wer flowering nodes. As a result plant models 
have been proposed by Lawes (1979), Poulsen 
(1977a) and Thompson (1977) which should minimi­
se this effect. Such models include good pod­
set on lower flowerjng nodes, high number of 
seeds per node on the first few flowering no�es 
and a high number of nodes before the first f lo­
wering node. The induction of mutants with a 
terminal inflorescence (Sjodin, 1971; Nag� 1979), 
:u;t.! the selection of recombinants when these are 
crossed with dwarf genotypes (Chapman and Peat, 
1978) has widened the ra�ge of plant architectu­
re available for the study of yield stability re­
lationships. 

The discovery by Poulsen ( 1 977 b ) of a closed­
flower gene has opened up the possibility of 
changing the species to almcst complete autogamy. 
If the cleistogamous habit and self-pollinating 
ability can be combined, populations could be 
screened and segregants multiplied under open 
pollination, thus greatly increasing the scale 
of breeding operations and selection pressure 
which could be applied. 

Seed �omposition. 

There has been recent evidence of genetic va­
riation in composition of the seeds of Vicia faba. 
The range in protein content of the dry seea-IS 
almost from 20 to 40 per cent (Griffiths and 
Lawes, 1978; Chapman and Peat, 1978), and this 
i� not often found to be negatively correlated 
with yield as it is with some other crops. 
However, the amino acid balance may change with 
total protein content. There is uncertainty as 
to the changes in chemical composition which are 
most urgently required in the UK. A trend is 
expected toward greater use of Vicia faba for 
direct human consumption both as-a-vegetable and 
processed from dry beans, while at the same time 
the crop may be needed to increase the self­
suff iciency of the EEC in animal protein. 
The future. 

There is now the possibility of a radical 
, hange in the � � crop in the UK. It 

might, in the future, be self-pollinating, semi­
dwarf and uniform, and have a terminal inflo­
rescence. white flowers and a tannin-free tes:a. 
However, it is important that breeding toward s  
such a type, or any other model, should b e  ac­
companied by improved yield stability and shoul� 
not be at the expense of the potential yield of 
the present traditional types. 
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Th e d e v e l o p m e n t , p r o d u c t io n  a n d  
p r ob l e m s  of f a ba b e a n s ( Vi c ia fa ba 

W e s t  A s ia a n d  No r t h A f r i c a  

Geo66 Hawtin and RiQhaAd SteJAXVi;t, 
ICARVA, P. O . Box 5466, Aleppo, SVRIA. 

Origin , De velopment and Early Uses: 

i n  

The o r i g i n  o f  V i c i a  f ab a  h as b e e n  d i s cussed by 
a n umb e r  of aut hors , i n c luding de C ando l le ( 1886 ) ,  
Henfrew ( 1 97 3 )  and Bert sch and Bert s ch ( 1 9 4 9 ) . 

Vic i a  f ab a  w as c l e arly not one o f  the f i rst p l an t s  
tobedome s t i cated; i t s  cu l t i v at i on is re l at i ve l y  
recen t compared ,  f o r  example , t o  t hat o f  whe at 
or lent i l s . He ctor ( 1 9 3 6 ) t hough t t h at V i c i a  
f ab a  der i ved from a spe c i al br a n ch o f  t h e  pri­
mary V.  n arbon e ns i s , the ear l i e s t  f i ndings o f  
which

-
were made i n  a neo l i t h i c  v i l l age at Beidha 

i n  Sout he r n  Jordan and at another n e o l i t h i c s i t e  
a t  Jer i c h o . The s im i l ar i t y  between t h e  ch romo­
somes of V i c i a  f ab a  and those of V .  n arbonens is 
and y. serratifOIIi suggest that these two l at t er 
spe c i e s  are closely r e l ated t o  t h e  crop p l ant , 
as i s  y. gal l i l e a .  The dist ribut i oh range o f  
t hese spec ies put t h e  prob ab l e  p l ace o f  o r i g i n  
o f  V i c i a f ab a  i n  the Ne ar E a s t  a n d  Med i t e rr anean 
region . I t  i s  i n t e r e s t i n g  to no t e  that i n  his 
book ' Or i gjn o f  Cu l t i vated P l an t s ' de Cando l le 
( 1886 ) ,  w r i t i n g  about Vici a f ab a ,  s t at e s  t ·hat 
" I t s  w i l d  h ab i t at was probably t w o- f o l d  s ome 
thousands of years ago , one of t h e  centers b e i ng 
to t he south o f  t h e  Caspi an , the other i n  the 
Nor t h  o f  A f r i c a" .  

Me n t i on of t h e  e ar l y  h i s t ory o f  V i c i a  f ab a  h as 
recen t l y  been made by Bond ( 1 9 7 6 ) and Ren f rew 
( 1 9 7 3 ) . Schu l t ze-Mo t e l  ( 1 9 7 2 ) h as con clude d  t h at 
V i c i  a f ab a  w as i n t roduced into agr i cu l t ur e  i n  the 
l at e  neo l i t h ic per iod based on the av ai l ab l e  ar­
cheo logi c a l  evidence . The first .f i n d i ngs o f  Vici a 
f ab a  d a t e  from t h e  early bronze a ge ( c .  3000 B C )  
aiiCr"were made i n  t h e  Eastern Med i t erranean re­
gion . Hane l t  e t  al ( 1 9 7 2 )  p o i n t  out that there 
h ave been no p r e h i s t ori c f i nds of Vici a fab�. cast 
of a l i n e  f rom P a l es t i ne t o  Turkey:---such obs e r­
vat ions a l s o  i n d i cate a Near East or Medit erra­
nean o r i g i n . 

Cubero ( 1 9 7 4 ) h as summed up t h e  e arly develop­
men t  of V i c i a  f aba from i t s  Ne ar E as t  o r i g i n  as 
a f our-way r ad i at ion of the spe c i e s: t o  Europe , 
along t h e  Nor t h  A f r i c an coast t o  Spai n , along the 
Ni le t o  E t hiop i a  and f rom Mesopot am i a t o  I n di a .  

The cult ivat i o n  o f  Vici a faba spre ad during the 
l at e  neo l i t h i c  per i odtoSp ai n , Portugal and E as--

t er n  Europe ( Re n f r ew , 1 9 7 3 ) .  Faba bea:is:1ave been 
found at many of the bro n ze age l ake-side dwe l ­
l i n gs i n  Sw i t ze r l and a n d  t h e r e  i s  some e v idence 
that t h e y  were cul t ivated i n  Northern I t aly be­
fore t he end o f  the b ronze age . F ab a  b e an s  do 
not app e a r  to h ave re ache d  B r i t a i n  until t he iron 
age . 

Re f e r e n ce to f ab a  beans i s  made i n  the Old Tes­
t ament . The word ' po l ' appears t w i c e  ( de Cando­
le , 1 8 86 ) and w as used t o  desc�ibe the s eed; i t  
i s  close l y  related t o  ' fo l ' , ' f u l ' o r  ' foul' , 
the Arab i c  n ame for the bean . Th i s  gives clear 
evidence that t he Hebrews were acqu a i n t e d  w i t h  
t h e  b e a n  a t housand y e ar s be fore C h r i s t . Th� 
ancient Greeks knew V i c i  a f ab a  as ' lrnamos ' . The 
' I l i ad '  men t ions t he bean a:sa: cul t i vated p l ant . 

The e a r l y  Romans c a l led the bean ' f ab a ' . P l i ny 
des cribes how b e anmeal was used i n  breadmak i n g  
b y  the Romans; i t  w as added t o  the wheat o r  millet 
f l our to i n c re ase the we i ght of the lo aves i n t e n ­
ded for s al e . F a b a  bean s  w e r e  a l s o  used b y  t h e  
Romans for mak i n g  porr i dge a n d  as a n  addit i on t o  
s ac r i f i ce s  t o  t he goddess C arn a .  H oweve r ,  the 
Romans also cons idered the be ans to h ave "du l l i ng 
e f f e ct on t h e  s en ses and to cause s le ep le s sness" 
( Re n f rew , 1 9 7 3 ) .  They did however make a spe c i al 
pur�e ou t of b e an me a l , f i s h  s t ock , a l i t t le oi l ,  
an d herbs such as cum i n  and corri ander ( Andre , 
19 6 1 ) . 

Pr oduct i on and Uses : 

Fab a be ans ( Vi c i a  f ab a )  are the four t h  most 
import ant pulse crop ill the wor ld a f t e r  dry beans, 
dry pe as , and ch i ckp e as. 

Fig .1. Wor ld Pu lse Produ c t i on 

OTHERS 

20.9% 

Based on me an values f rom 1 97 5 ,  1 9 7 6 and 1 9 7 7 . 

Mean annual wor ld pulse produ c t ion: 
4 7 , 37 9 , 000 tons 

Me an annual wor ld f ab a  bean product i on: 
6 , 1 7 4 , 000 tons 

( Source: FAQ Product ion y e arbook 1 9 7 7 )  

Ch i n a  p r oduces about two-th i r d s  o f  t h e  wor ld ' s  
f ab a  be ans wh i le 10 t o  15% are grow n  i n  t h e  Wes t  
As i a  a n d  Nor t h  A f r i c a  region . I n  t h i s  r e g i on 
f ab a  b e an s  exceed both ch i ckpe as and len t i ls i n  
t e rms o f  are a and p roduct i on , and Table 1 shows 
r e ce n t  f i gures f or the produ c t i on of the crop i n  
1 2  o f  t h e  re g i o n ' s  count r i es . I t  c an be seen t h at 
the Nor t h  A f r i c an coun tries accou n t  for 9 0% of 
the re g i on ' s  output . 
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Table 1. Dry faba bean production in West Asia 
and North Africa*. 

Country 

Morocco 

Tunisia 

Algeria 

Libya 

Egypt 

Sudan 

Ethiopia 

NORTH 
Ai'RICA 

Turkey 

Iraq 

Syria 

Cyprus 

Lebanon 

REGIONAL 
TOTAL 

Area 
(ha) 

200,000 

62,700 

33,300 

5,000 

104,700 

15,300 

220,300 

641,300 

32,000 

22,300 

7,000 

2,300 

1,000 

705,900 

% of % of 
Regional Production Regional 

Total (tons) Total 

28.3% 

8.9% 

4.7% 
0. 7% 

14.8% 

2.2% 

3l. 2% 

90. 8% 

4.5% 

3.2% 

1. 0% 

0. 3% 

0.1% 

100.0% 

179,000 

51'000 

26,300 

5,000 

236,000 

19,000 

220, 300 

736,600 

51,000 

22,300 

10,300 

1,700 

1.000 

822,900 

21.7% 

6.2% 

3.2% 

0. 6% 

28.7% 

2.3% 

26.8% 

89.5% 

6.2% 

2.7% 

1 .  3% 

0.2% 

0.1% 

100.0% 

* All values are means taken f rom the 1975, 1976 
anct 1977 figures in the FAO Production year­
book 1977. 

Faba beans are an important source of dietary pr·o­
rei,1, particularly throughout Egypt, Northern 
Sudan, the highland areas of Ethiopia and among 
cerLain rural communities in the Maghreb. Most 
of the faba bean product i on in North Africa ts 
carried out in three areas. In Ethiopia the pro· 
ductit,n is characterised by highland rainfed cul-
1 ivat lon, with Lie crop bPing plant d in July al 
the beginning o..t th•:: summer rains .. Only the sms. 11-
s ed d types (Vicia faba minor) are grown and 
almo all he crop is harvs d as dry seed Ior 
human consumption. In the coun ries of he 1agh­
r b (Alg ria, Moroc o, and Tun sia) !aba b ans 
ar grown primarily as a rninfed win er crop. Th 
larg. ded yp s (Vicia .faba majoi:) account for 
mos of he production and are harv sted both as 

e d and for use as a v get abl . Most of L�1 sr.;al 1 
amoun of V. faba minor grown is us d as animal 
f d. In Egyp--aiidheSudan faba beans cons ti tut. 
nn irrigat d winter crop with small and m dium 
s eded types (eguina and minor) being pr ferr ct. 
Th y are grown mainly for human consumption and 
are harvested dry. 

In most of the countries in West Asia where 
the crop is grown (Cyprus, Iraq, Jordan, Lebanon, 
Syria and Turkey) faba beans are a rainfed winter 
crop and are grown mainly in the coastal zones. 
Some supplementary irrigation may be applied es­
p cially inland. The mos common types are 
the large seeded varieties (�. faba major) which 
are harvested mainly for human consumption. It 
has been es limated hat about two-thirds of the 
crop is harvested for the gre n v gelable while 
abou one-third as the dry seed. In some areas 
it is grown as a dual purpose crop - the early 
pods are harvested green, the later ones dry. In 
Afghanistan, the crop is spring planted and the 
small seeded types harvested both as dry seed 
and as green vegetables. 

Problems faced by faba beans in West Asia and 
North Africa: 

The prob lems are many and varied. Throughout 
the region there is a steady population increase 
which itself demands higher yields from the crop, 
In common with the European experience faba beans 
exhibit a high yield potential but a low yield 
stability. Diseases and pests are major 80ntri­
butory factors as regards this low stability. 

The most troublesome fungal diseases are asco­
chyta blight (Ascochyta fabae) and chocolate 
spot (Botrytis �) which are particularly 
severe in the Mediterranean coastal regions and 
in the highlands of Ethiopia. Epiphytotics of 
these diseases can lead to total destruction of 
the crop in certain years, this ocurring for 
example in 1976-77 in the Syrian coastal region. 
Root rot and wilt pathogens, especially Fusarium 
spp. and Rhizoctonia spp., are a major problem, 
as is stem rot (Sclerotinia). These pathogens a.re 
widespread throughout the region. The rust di E:..se 
Uromyces fabae is also very common and can 
be severe on occasions. Brown spot (Alternaria 
sp.) has been widely reported throughout the 
West Asia r gion and leaf spot (Circospora sp.) 
has been reported in some North African countl"jes, 
especially Morocco. Two species of powJery mildew, 
Erysiphe polygon! and Leveillula taurica, can be 
very damaging io some locations particularly in 
inland areas of low humidity. Viruses such as 
broadbean mosaic virus (BBMV), bean yellow mosaic 
virus (BYMN) and bean wilt virus (BWV) can cause 
problems in the region. BBMV and pea mosaicvirus 
(PMV) are especially severe in the Sudan (see 
Short Communication by Hussein). 

Broomrape (Orobanclle sp.) probably constit�tes 
the major single problem encountered by faba 
beans in the region. The two most troublesor.1e 
species of this obligatory p arasitic angiosperm 
are Orobanche crenata and Q. aegyptiaca. In cer­
tain areas of the region the production of fab 
beans is no longer possible oecause of broomrape 
infestation. 

There are several important insect pests in 
th egion. The major threa is posed anually by 
aphids· several species have been reported, in-

luding Aphis fabae, Aphis craccivora and Acyr­
lhosiphon. Army worms (Spodoptera exigua) are 
also a problem, as are leaf weevils, and in par­
ticular Sitona lineatus as well as other Sitona 
and Apion species. The larvae of stem borers 
(Lixus spp.) have been observed to cause losses 
of"lii:) o 30$, and damage can also result from 
leaf miners (Liriomysa spp.) and l,af hoppers 
(Empoasca spp.). There are one or two storage 
pests, the most widespread being Bruchus rufi­
manus. There have been few nematodes reported 
other than Di ylenchus dipsaci which occurs in 
Morocco and which can be seed borne. 

Wh.'ds constitute a major problem for many of 
the crops of the region. They are especially 
troublesome in the higher rainfall zones, areas 
where most of the faba beans are grown. In some 
areas particularly in North Africa, the crop is 
grown in rows of up to two metres apart so that 
weeds can be controlled by between-row cultiva­
tion using a tractor and cultivator. 

There are several other problems to be faced 
by faba beans in the West Asia �nd North Africa 
region. The region as a whole is characterised 
by a relatively low rainfall and drought can be 
a p roblem - in areas of marginal rainfall annual 
fluctuations can have a marked effect on faba 
bean production. The growing season in the re­
gion is no rmally limited by high temperatures 
at both the beginning and the end. Planting too 
early can result in severe root/wilt diseases 



at the s ee d l i n g  s t age and the e a r l y o n s e t  o f  
h i gh temp e r atures i n  spr ing an d s ummer c an l e a d  
t o  eXC(:'SSive f l owe r and p o d  d r op and subseque n t  
low y i e ld s . 

p l an t  s e l e c t i on un d er con d i t i on s  of s t r i c t  s e l f ­
ing . Th i s  pure line c o l le ct i on c on t ai ns over 2 , 5 00 
e n t r i e s . Sma l l  s amp les from e i t h er co l le c t i on are 
a' a i l ab l e on reque s t  s ubj ect to seed av ai l abi l i t y . 

Faba beans are grown as a wi n t e r  c rop i n  mos t 
of the re gi on , but gen e r a l l y  at l ow or med i um 
e lev at i on s . The c r op can be d amaged i n  i n l and 
are as in u n us ua l ly seve re wi n t e rs . I f  w i n t e r­
hardy t yp e s  cou l d  be deve loped t h e  p l ant c ou ld 
be grown as a w i n t e r  crop at h i gh e r  e l e v at i on s  
� i v i n g  bet t e r use o f  t h e gruw i n g  s e ason , , n d  t h e  
poss ib i l i t y  o f  hi gher y i e lds . 

S a l i n i t y  a l s o  c o ns t i t utes a p rob l e m  p a r t i c u 
l ar l y  w i t h  i r r i gated crops and un c e r t a i n  o I  
the r e cen t ly r e c l aimed l ands i n  N o r t h  S u d an and 
Egypt . Lod g i n g  c an a l s o  c ause s i gn i f i cant y i e l d  
reduct i on s , espe c i a l ly under h i gh f e r t i l i t y  an d 
h i gh r a i n f a l l / i r r i gated con d i t i ons . Popu l at i on s  
of p o l l i n at i n g  i ns e cts ( both w i l d  bees and h 0 n e j  -

bees ) appe ar t o  be v e ry vari ab l e , f r om y e a r  t o  
y e ar an d f r om l o c a t i on t o  l oc a t i on . I n  ge n e r a l , 
howeve r ,  i t  appe ars that the t r i pp i n g  req u i re ­
me n t  of m any o f  the l o c a l  l an dr aces i s  less th e �  
t h at for most cu l t i v ars o r i gi n at i n g  i n  Northern 
Europe . S t ud i e s  have shown t h a t  a l t h ough t h e  
extent o f  n odu l at i on v ar i e s  con s i de r ab l y  w i t h i n  
the re g i on i t  i s  ge ner a l ly good . HowC' , e r , pos i ­
t ive resp onses t o  added Rh i z ob ium b a c t e r i a  h ave 
a l re ady b e e n  ob t ai n e d  ( s ee S h o r t  Commu n i c a t ion 
by I s l am ) . 

Seed q u a l i t y  i s  an import ant con s i J e r a t i on i n  
t h at a h i gh e r  p r o t e i n  quan t i t y  an d / or q u a l i ty 
i s  needed t o  p r ov i de b e t t e r nut r i t i on I or t h ose 
peop l e  who are d epen den t on f ab a  b e ans for a 
s i gn i f i c an t  p r opo r t i on of the i r  d i e t ary p r o t e i n . 
The role o f  an t i - n ut r i t i on al f a c t ors , e spe c i -­
a l ly t h e  p o lyphe n o l i c compounds , i n  human n u t r i ­
t i on a l s o  r equi res further s t udy . � a v i sm i s  
endem i c  t o  t he regi on ; gen es for sus cept i b i l i ty 
t o  t h e  d i s e ase are f ound i n  human p op u l a t i ons 
surroun d i n g  the Med i t e r r an e an ( se e  S h or t C omm­
uni c at i on by Rivoi r a  et al ) .  The d i s e ase i s  
f ai r ly w i de spre ad an dcanr esu l t  i n  the de ath 
of sma l l  ch i ldren ; many p aren t s  t he re fo re re fusa 
to feed t h e i r  ch i l d ren f ab a  b e an s . 

� � research in the We s t  As i a  an d Nor t h  
Afr i c a  region . 

Res e a r ch on f ab a  b e ans at the n a t i on a l  leve l i s  
b e i n g  unde r t aken i n  mos t of the f ab a  b e an grow i n g  
coun t r i e s  o f  the re g i on , a n d  i s  m o s t  adv an ced in 
t h ose �oun t ri e s  where the c rop i s  o f  p r ime i mpor­
t an ce i . e .  E gyp t , the Sudan and to a l e s s e r  ex­
tent E th i op i a ,  Turl•ey an d t h e  coun t r ies of the 
Magh reb . R� s e ar ch e f f o r t s  r e f l e c t  many o f  t h e pro­
b �ems out l i ne d  above , as do those o f  the i n  1: e r n a­
t i on al r e s e a r ch p rogram for the r e g i on at I CARDA . 
Curre n t  work at I CARDA focuses or- :s e v e r a 1  c: i f f e re n t  
areas wh i ch c an be ou t l i ned as fo l l ows . 

! CARDA i s  i nvolve d  i n  t r ai n i n g  and comn�un i c a t  i on work w i t h  respe ct t o  V i c i a  f ab a .  Th i s  y e a r  h as seen the s uccess f u l  comp l e t i on o f  t h e  s e c ond re­
s i d e n t i � l t : ai n i n g  course in food l e gume imp r ove­me� t w� i c h  i n vo l ve d  14 p art i c i p an t s  f r om 12 coun­t ri e s  i n  the regi o n , 7 of whom s p e c i a l ised in f �b a  bean b reedi �g ,  se lect i on , agronomy and p h y ­s i ol ogy work . This news l e t ter i s  o n e  o f  a n umbe r  o� e f forts ! CARDA i s  mak i n g  t o  i mp r ove commu n i c a­t i ons amon g f ab a b e an rese ar chers i n  the region 
and be twe e n  them an d other i n teres t ed p a r t i e s . 

�t p :e s e n t  two . ge rmp l asm c o l l e c t i on s  are b e i n g  
m ai n t aine d .  O n e  i s  a c o l l e c t i on o f  p op u l dt i on s  
from through?ut t h e  wor ld s t andi n g  a t  n e a r l y  
1 , 80 0  ac cess i on s , and t h e  other a c o l l e c t i on of 
pure lines s e l e c t e d  fr om the pop u l at i ons by s i n g l < · 

T;ie b r e .,•d i n g  work a t  ! CARDA i s  a i me d  at the 
deve l opme n t  o f  cu l t i v a rs and ge n e t i c  s t ocks suit­
ab le for bot h g reen and dry seed use and h av i ng 
h i gh and s t .d 1 le y i e l ds , r es i s t ance o Uol ryl i s  
an d As coclw t. a ,  and res is t ance t o  Orobu.nche ( see 
S h o r t C >mmun i. c at i on by B a s l e r ) , aph i d -.. a cl d r  J 'J g l 1 t .  
Scree n i n g  for re s i s t ance to root r o t  d i s e ases w i 1 1  
begin next y e ar . The dete rmi n at e  growth h ab i t  i s  
a l s o  unde r i n ves t i g at i on and ot h e r  s t u d i e s  are 
u n de rw ay on aut ofe r t i l i ty , o u t cross i n g  an d bree­
d i n g me t hodo l o gy . E l i t e  ge n e t i c  mat e r i als , l i nes 
exh i b i t i n g  p ar t i cu l ar ch aracter i s t i cs ( e . g . 
d i s e ase res i s t an ce ) and e ar ly gene r at i on se grega­
t i n g  p op u l at i on s  are d i s t ributed t o  c o- op e r a t i n g  
i n s t i tu t i on s  p r i mar i ly , b u t  n ot exc lusive l y , i n  
t h e  regi on . 

Agron omy work invo lves studies o f  c u l  t u r a  1 p r ac­
t i ces for exis t i n g an d improved cu l t i v ar s . Ph y s i o­
logi c a l  s t ud i es on such f act ors as growth h ab i t , 
f l owe r d r op and symb i ot i c  n i t r ogen f i x at i on are 
a l s o  b e i ng c ar r i e d  out . F i n a l ly , e c on omi c and 
gen eral f armi n g  s t udies an d s urveys ensure t h at 
the rese arch c a r r i � d  out i s  done s o  i n  the con­
teKt of gove rnme n t  p r i c i n g  p o l i c i e s  and the needs 
an d resou r ce s  o f  t h e  gen e r a l  pop u l a t i on of t he 
region . 
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Vicia faba in S pa i n  

Jo�" T Cubc>.w 
Vi!pt. de Gene.tu:.a, (�cucla. Tcd1n �a Supe HO'!. d 
T119e1t(e•w� Ag'l.01101110�,  Aµa::,to.dc . . J i, ,  Co'l.doba, Sf'ATN. 

''Ucan - Rotuntcal l r ,  Faba. A wcl I known c u l l i ­
\'atl'd pla.nt of lhe \P.t ci'ld'T,· i s i o n  of the l<'gu­
nn nous lam1 l y .  I t  1 :s  c 11 1 t 1 v a t.--•cl i n  both th<: g:u·­
d1•n and llw f i e l d .  101· the snkP of i ts laq-te . 
nut1· 1 t 1ous, duoq ,.donous s<-eds; ·in d  1 :-;  so u n 1 -
\'ers H l !\ •  wt> l l  known 1 0  our popu l n u o n ,  both ur­
ban and rural, a:s nit t rcc1ui 1'£ any de. •<'ri1 tio1i'. 

The!;t• \Wt'cls. wri l l <� n  i n  1852 by the Rev . .iohn 
M. Wi lson in bis ' Rural C)c.lopaed i n '  could have 
hePn applied to Spa i n  up un t i l  recen t l y , but the. 
popu l ar i ty of the crop, cogcther w i t h  lts pro­
cluct ion , has Jccreased steadily over thu last 
i i f t. y  years, as shown b� F i g .  i .  'rile s i LU!Jtion 
i n  Spain i s  similar to that in most other wes­
tern countries, and t h t s  is the case noL only 

with Vi c i a  Iaba but als0 with most of the other 
pu]!:;c. crops-.--

200 

100 

Fig.1. V i c i a  faba Arcu. i n  Spain 
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There are several reasons for the decline i n  
the importance o f  the crop i n  Spain which cnn be 
l i s t e d  as follows : 

1 .  Migrations from rural LO urban areas, which 
have tnken place mainly from Lhe dry areas 
whPre pulse crops are ver) import n n l .  I n  
fact t h i s  decrease has a f  fccted f i e l d  beans 
( V .  faba minor) rather than broadbeans ( V .  
faba major ) ,  the latter being a horticul-:=­
li:i'r'il crop which has increased i n  impor tan­
ce over the same period. The farmers or the 
richesL dry Jands have planted more valu­
able cash crops ( usually o f f i c i a l l y  subsi­
dised} in preference LO f i e l d  beans. 

2 .  Animal production has over the past: 25 years 
been developed almost independe n t l y  of plant 
produ c t i o n .  Animal foed has thus l>een lar­
gely imported, aL least i n  the form of soy­
bean and maize seeds. As more animal feed 
has been produced by j ndus1.rial methods less 
area has been devo t ed LO pulse crops . There 
i s  the possib i l i �y of i n c l u d i n g  autochLho­
nous pulses in feed formulatjons but t h i s  
cannot be simply achieved due t o  Lhe lack 
of active research on t.he subject and Lo 
commercial in Lcrest.s favou r i n g  importations. 
These t.wo reasons are not unrcla�ed. 

3 .  The mechanisation of Spanish agr i c u l t ure 
d i d  not begin u n t i l  afLer Lhe Second World 
War, bul sinc0 then farmers have favoured 
the larger i ncome obtalncd f1·om m�cha•: l l· a l l � ­
harves1ed crops . There haK bevn no work 
aimed al i clent l fy i n g  V i c i a  faha varieties 
s u i t a b l e  for m<>chan i('a I hnrvf'sl i n g ,  even 
though this wou l d  be a relntlvrly simple 
task in Spain due to th<" rreal v a r i a b 1 l i t y  

found 1 11  Span i s h  lwan.s. Farmers l1 a\'e IH:t�fl 
g i \ 1 n  no r<comnwnda t 1ons c·cncrrn1ng tllf' hl·­
lll' f t ls of su i tahl c· l'OL:ttions w i t h  p11 J ; .... :; ,  
L h 1·reb\' mn 1 n t a 1 n 1 n g  IJ<>Od fert 1 l 1 1 y  li:!Vt.:ls 
1 n 1 he soi l . l n r;(•nt•ru I l herr. hai-; he�n a 
prr>Jen>ncc• tor rapid 1•al'ninJ!s 1J\'Pl' long­
term ftll·esight . 

4 .  The yields o l  t he pulses {see Fig . 2 Jor 
f i 1' l d  ,111<1 broad bean :t 1e:lds) ha\ie been found 
on nveragt• to be low. Compared Lo othl'r 
importnnt crops th<re are very few new va­
r i e t i es of pulHes, due to the lack of res� 
arch not only i n  Spain bu� in most countrie& 
This in turn i s  thoueht to be due to th� 
far.I that most pul sl's are cul t ivated in un­
dcrde\Lloped r<g1onti, the environmental 
cond i t ions of most of the developed ar�as 
being found 10 b<' unsui t a b l e .  Howeve r ,  the 
l n t el'f'S t rPC<'ll t l y shown i n  V i c i  a f aba lJy 
the EEC may he 1·a'1c1 a change---rDat t i ludc> i n  
tht d1velopcd countries. 

Fig.2. Vi c·i a � Y i e l d  i n  Spain 
Yield 

(q/ha) 

- - -

10 .... 
"\ 

\ 

5 Field beans 

Broad beans 

1930 1950 1970 

5 .  Both garden peas and French beans have ovcni. 
taken broadbeans i n  terms of cul t i vated 
area, production and popularit y .  Two carl} 
English agricultural cyclopedias (The Cr·m­
p l e t e  Farme r ,  1766 and Rural Cyclopedia, 
1852 ) devoted the same amoun� of space Lo 
the sections on ' pe a '  and ' bean ' ( V i c i a  
faba) and only a small amount to ' kidnev 
beans ' .  The same was the case i n  l:IOme Spa­
n i s h  agricul cural books w r i t  t e n  during the 
same period . 1t is likely that the dec l i n e•  
in ' bean' popularity in Western Europe i s  
connected w i t h  t h e  availabi l i t y  of new va­
rieties of peas and kidney beans suitable 
for canning and, more recen t l y , freezing. 
The development of sui t able machines has 
resulted i n  the mechanical harves t i n g  of 
bolh garden peas and French beans thus trans­
forming them from garden crops into field 
crops and leading LO a rapid i n c rease in 
c u l t ivated area, production and popu l a r i t y .  

Points 4 and 5 arc clearly related to t h e  fact 
that the country leading t h e  world agricultural 
resea rch, the USA, does not know V i c i a  � as n 

useful crop. 
6 .  I n  Spain and in other Mediterranean regions 

broomrape (Orobanche crenata) i s  an impor­
t a n t  l i m i t i n g  fact.or. Farmer s  i n  Andalucia 
( t he southernmost Spani sh region) havp al­
ways been interested i n  Laba beans; they 
have bone f i t t ed by harvesting t.he seed and 
from the good quality of the soil following 
faba bean c u l l i v a t i o n .  Howeve r , b roomrape 
a t L ncks have now discou raged these farmers 
from sowing V i c i  a Caba . 

The most important single rPnson for Lhe de­
c l i ne i n  V. !aba i n  Spain is thought LO be the 
lack o f  resc.�arch on the crop. The pulses in gc-



neral are c ommon l y  con s i dered as b e i n g  o f  l imi­
t e d  i n t e rest based on y i e l d  and product ion , but 
this n e g l e c t s  the f a ct t h at there are very few 
researchers concerned w i t h  these crops compar ed 
t o  other s . The output o f  research i s  depe ndent 
on the input , and a l t hough the present perfor­
mance of the crop l imi t s  its widespread cul t i ­
vat i on i t s  poten t i al may be very great . I t  i s  
necessary t o  w a i t  f o r  t h e  rese arch resu l t s  o f  
t h e  EEC gr oup , I CARDA and count r i e s  such as 
Canad a ,  Mex i co , Spain , Egypt and Sudan befo re 
it can be d e c i de d  whether or not V i c i a  f ab a  w i l l  
b e  a valuab le crop i n  t he future . ��- -�-

The f i r s t  Nat i on a l  Program for Pulses i n  Spain 
h as recen t l y  been i n i t i at e d  and p l aces its gre�­
t est emphas i s  on V i c i a  f ab a . The work o f  t h i s  
program h as e n couraged some private f i rms t o  
c arry o u t  t h e i r  own rese arch and a s e cond group 
h as been f o rmed by some researchers at the N at i o­
n al I n s t i tute f o r  Agronom i c  Res earch ( I NI A )  i n  
Madri d ,  t h i s  group con centrat ing o n  t h e  agrono­
my of the c rop . When the f i rs t  group was for­
med the main prob l ems were i dent i f i e d  as b e i n g  
the l ack o f  s u i t ab le var iet ies , the need for me­
chan i c a l  h arves t i n g , and a number of d i s e ases 
( as we l l  as broomr apes i n  the hot an d dry re­
gions ) .  Soon another prob lem arose due t o  the 
de c i s ion t o  deve l op l i vest ock b ased on the im­
portation of s oybean and mai ze . Th i s  cou l d  we l l  
be the main r e ason why the number o f  researchers 
working on ·pulses h as been so sma l l  i n  recent 
y e ars . 

I t  i s  con s i dered t h at V i c i a  f ab a  h as a good 
f uture in Spai n . However , it is very import ant 
t o  real ise t h at agr i cu l t ure in Spain i s  no lon­
ger unde r deve lope d and t h at the Span i s h  way o f  
l i f e h as c h an ge d  very r ap i d l y  dur i n g  t h e  p as t  
20 years . F o r  examp l e , canned and f rozen goods 
are now rep l ac i n g f resh products . 

The f uture f o r  V i c i a  f ab a  in S p a i n  w i l l  be 
good i f  

1 .  cu l t i vars sui t ab le for me ch an i ca l  h arves­
t i n g  are obt ained , and if these c u l t i vars 
are more product ive than exi s t i n g  l an d  ra­
ces . 

2 .  the ab i l i t y  to resist , t o l e r a t e  or e s c ape 
broomrape i n f e s t at i on i s  i n t rodu ce d  i nt o  
var i e t i e s , p ar t i cu l a r l y  t h o s e  grown i n  the 
south and the center of the coun t ry . 

3 .  V i c i a  f ab a  seeds are used i n  i n dus t r i al 
f ormu l at i ons of animal feed . 

4 .  ' g arden f ab a  beans ' c an be t r ans formed i n t o  
a f i e l d  crop i n  a simi l ar w a y  t o  peas and 
French beans . Th i s  me ans t h at prob l ems 
concern i ng cann ing , free z in g ,  mechan i c al 
h arves t in g  ( i nc luding the i de n t i f i ca t i o n  o f  
sui t ab l e cult i v ars ) n e e d  t o  b e  s o lved . 

From t he abo ve i t  can be seen t h at perhaps the 
most impor t an t  f actors that need t o  b e  studied 
are not in the h an ds of the p l an t  b r e e ders . 

Det a i l s  o f  the work being car r i e d  out in Spain 
and the i n s t i t ut ions and researchers i nvo l ved 
are given in t h e  l ater s e ct ions of t h i s news� 
l e t t e r , as we l l  as i n  two short commun i cat ions 
contributed by Moreno and Mart i n . This art i c l e  
concl udes w i t h  a l i s t  o f  some o f  our

.
art i c les 

concern i n g  V i c i a  f ab a .  
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Broad beans in Japan orig i n  and 

developm e n t  
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I t  app e ars t h at the cu l t i v at i on o f  mos t of t h e  
pu lses i n  the O l d  Wor l d  began a t  about the s ame 
t i me as t h at o f  cere a l  crops. Howev e r , f o r  broad­
be ans ( Vi c i a  f ab a )  the answer to t h e  ques t i on o f  
when and where they were f i rs t  dome s t i cated i s  
s t i l l  f ar f r om c le ar (Hane l t , 1 9 7 2 ;  Zoh ary and 
Hop f ,  1 9 7 3 ) . In f act P l i t mann ( 19 6 7 ) h as s aid 
t h at out o f  many cu l t i v at e d  crops the p rob lem o f  
the or i gi n  o f  Vici a f ab a  i s  the mos t d i f f i cu l t . 
There i s  s ome ev i de n ce for t he ex i st ance of b r oad­
be ans in t he ear l y  Neol i th i c  Age ( ca .  5000 BC ) i n  
Lhe Near E as t  reg i on but this has not yet been 
fu l ly sub s t an t i ated . Ev i dence f rom t he Bronze Age , 
howeve r ,  shows that. by 2000 BC � !aba was 
a l r e ady cu lt i v ated th roughout the e n t i re Me d i ter­
ranean B as i n , f rom Spain i n  t:he wes t l o  t h e  L _  van L 
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i n  t h e  e as t . A l l t h e  b e ans u n e ar t he d  f r om t h i s  
p e r i o d h av e  b e e n  o f  t h e  s m a l l - s e e d e d  t y p e  ( Y._ .  f ab a  
m i  n o r ) . 

Z oh ary an d Hop f ( 1 9 7 3 ) a n d  P l i t m a n n  ( 196 7 )  c on ­
s i de re d  t h e  an c e s t or o f  V i c i a f ab a  t o  b e  y__ . ga l i ­
l c a  P l i  t m . e t  Z oh an d t h i s  m a y  h e l p  i n  p r e d i c t i n g  
t h e  p l ace o f  o r i g i n  o f  t h e  c r op . T h e r e  i s  o n l y  
s c: a n t y  w r ;i  t 'O' n  e v i de n c e f o r  t h e e a r l y  c u 1 L i  v a t i o n  
o f  b r oadb a n s  i n  t h e E as t  A s i a r e g i o n .  F o l k  t a l e s  
me n t i on b r o adb e an s  i n  Ch i n a  ab 0u t 1 00 B C  an d i n  
J ap an a b o u t  7 0 0  AD , b u t  t h e  f i r s t  w r i t t � n  d e s c r i ­
p t i on o f  V i c i a  f ab a  i n  C h i n a  i s  n o t f ou n d  u n t i l  
1 3 1 3 . O t h e r  d o c ume n t s  s h ow t h a t  t h e  c u l t i v a t i on 
s p r e ad ov e r  t h e  w h o l e  coun t r y  i n  t h e  e ar ly 1 5 t h  
ce n t u ry a n d  t h a t t h e  l ar g e  s e e d e d  t y p e s  app e a r e d  
b y  t h e  e n d  o f  t h e 1 6 t h  c e n t u r y . H o�e v e r  i n  I n d i a ,  
w h i ch i s  e n  r ou t e  f r om t h e  N e a r  E as t  t o  t h e  F a r  
E as t , t h e re a r e  n o  wri t n de s c r i p t i on s  o f  t h e  
e a r ly c u l t i v at i on o f  Vici a f ab a  d e s p i t e  t h e  e x i s ­
t a n c e  o f  o l d  n am e s  f or t he c r op i n  t h e  K as hm i r 
a n d  P u n j ab r e g i o n s  ( Mae d a ,  197 7 ) .  

Th f i rs d s c r i p  i on o f  b roadbe ans i n  J ap an 
comes f rom ' Tash i k i - Be n ' , a d i c t ionary of p l an t s 
pub l isher! i n  16 3 1 . The deve lopme n t  o f  the c rop i n  
J ap an t ook p l ace i n  tw o  o r  t h ree s t ages . Fi rst 

o app e a r  were the smal l-seeded ( V .  f ab a  mi nor ) 
f o l l ow�d by l arge -seeded ypes < !� f ab a  major ) 
bo h o f  wh i ch came f rom Ch i n a  i n  t h e 16 th cen tury . 
�hny new varie t ies o f  long pod and med i um- s i z  d 
beans (y. f ab a  major and equi n a )  came from Eng­
l an d ,  Fran ce aL1 d S p a i n  in he l at e  1 800 ' s .  Thi s  
e xp l ai n s  both the p reAen t ex i s t an ce o f  t h ree 
types o f  V i c i a  f aba i n  J ap an an d the prob l ems 
en coun t e r  d wi h seed con t am i n a t i on . 

The e n c y c l oped i a  ' ogyo-Zensho ' was p ub l ished 
in 1 6 9 7  and gave the f i rs t  r gu l a r  descri p t i on 
o f  agr i cu l t u re i n  J ap an . The au thor , Yasusada 
1iyaz ak i , t r ave l led th roughout t h e  coun ry i n ves-
1: i g at i n g  the charact e r i s  i cs an d pecu l i ar i t ies o .r  
many o f  h e  crop s . The book i s  shown i n  P l a e 1 ,  
opened at the p ages desc r i b i n g  broadbeans . 
I i �  a z ak i  p o i n ted ou t h at b roadbeans we re grown 

as a w i n t  r c rop in rot a i on w i t h  r i ce as summer 
crop , t h a  t hey l i ked a moi s t  and fert i le soi l ,  
t h a  th r were both sma l l  and l arge- seeded types 
a n d  t h at the c r op w as used f o r  human c o n s ump t i on , 
i t s m at u r i n g  t i me b e i n g  e a r l i e r  t h an w h e a t  o r  
b ar l e y . 

Mos t  o f  t h e  ab o v e  ob s e rv a t i o:-i s  c ou l d  b e  app l i e d 
t o  p r e s e n t  d ay b r o ad b e an cu l t i v at i on i n  J ap an . 
I n  f ac t  t h e  c u l t u r a l  p r ac t i ce s  u s e d  by f arme r s  
u p  t o  t h e  e n d  o f  t h e  F i r s t  W o r l d  W ar we re e s s e n ­
t i  a 1 1  y b a s e d  o n  t h i s  b o ok . S i n ce t h e n , h owe v e r ,  

P l a t t-· 1 .  " !'J (i g y o - Z l" n � l 1 0 " , t h e  f i r s t  e n c y c l o p e d i a  
c f  a g r i c u l t u r e  i n  J ap an . 

m a n y  s t u d i e s  h ave b e e n  m a d e  on t h e  c h a r ac t e r i s ­
t i c s a n d  ad ap t ab i l i t y o f  t h e  c r op . T h e s e  s t u d i R s  
w e r e  c a r r j e d  o u t  b y  a u t o e c o l o g i c a l  a n a l y s i s  o f  
t h e  r e l a t i on s h i p  b e t w e e n  p l a n t g r ow t h  an d 
n a t u r a l  a n d  a r t j f i c i a l e n v i r onmen t a l c o n d i t i on s . 

Sm a l l and med i um s e  ded types h ave been s t ud i ed 
with respe c t  L o  d ry seed p rod u c t i on and l arg 
seeded t ypes w i  h respe c l  o green seed p rodu c-

l on . W i th i n  he l as t  20 year s  s t udies on ph o t o­
sy n t h es i s  and resp i ra t i on , d ry m a t t e r  product i on 
and p l a n t  popu l a t i on s  h ave be n c ar ri ed ou t by 
a v a r i e  y o f  researchers ( Fukuyam.a et a l , 19 7 8 ;  
1 9 7 9 ; I n ako and S ak a i , 1 96 5 ; Kogu r e l  a l , 1 9 77 ; 
1 9 7 8 ; isb imura and N i s h i o , 1 967 ; Tarna.k i  and 

ak a , 1972 ; T amak i � a l , 197 1 ;  1 9 7 2 ;  1973 ; 1 97 1 ) .  

V i c i a f ab a  h as been g rown as a w i n te r  c rop i n  
t h e  mu l t i p le crop p i n g  o f  p addy f i e l d  system 
( Fi g .  1 ) .  The dev e lopme n t  of t h i s  system as a 
who l e  h as p roduced many loca l a r i e t ies as we l l  
as i nv o l v i ng s t ud i es o f  nu rse ry man ageme n t  and 
seed l i ng t r ansp l an t a t i on techn i ques . Expe r i e n ce 
gather d over a long period 01' t · me h as t aught 
u s  h a  a l t hough broadbean i s  a good c rop for 
fert i l i s i n g  the soi l and for i mp rov i n g ot her 
soi l p rope rt ies � u r i n g be s ason oI i ts cu l t iv a­
t i on , i t  c an on l y  be grown o n ce every fou r  or 
f i ve y e ars i f  ' s i ck soi l '  is t o  be avoi d  d .  The 
most sui t ab l e  c rops for the i n te rve n i n g  y ars 
are gr am i n e o u s  c r op s  or r ape . The i de a l  s u mme r 
c r op t o  f o l l ow b r oadbe a n s  i s  l at e- m a t u r i n g  r i ce ; 
ot h e r  r i ce v ar i e t i e s  a r e  s u i t ab l e  as c r op s  p r e ­
ce e d i n g  b r o adbe an s . 

T h e  mu l t i p l e c r op p i n g s y s t e m  e n ab l e s  f u l l u s e  
t o  b e  m a d e  o f  b o t h t h e s o i l a n d  t h e  s u n . F o r  
e x amp l e , i n  K ag aw a  p r e f e c t u r e  o n e  f i e l d c an p r o­
d u c e  g o o d  y i e l d s  of b r o ad b e a n  g r ai n an d h u l l ed 
r i c e i n  t h e  s ame y e ar ( Fi g . l ,  s y s t e m  2 ) . M u l t i p l e 
c r op p i n g syst ems i n corpora i n g  broadbe ans seem 

o cons t i tu te p r of i t ab l e  agr i cu l t ur a l  p r ac t i ce i n  
t h e  tempe r ate �nJ subtrop i c a l  zones . How ver , 
on e p rob l em asso c i at d wi th b i s  sys em i s  h a t  
of soi l mois t u r  . I i numa ( 19 6 8 ) b as  poi n t  d out 
t h at seaso n a l  f l uctuat i ons i n  rai n f a l l  resu l t  
i n  J ap an ' s  agri cu l t u re be i n g  d i v i d  d i n t o  humi d 
zon e and arid zone f armi ng . The d at e  o f  p l an i ng 
or c u l t i v at i on i s  h e av i l y de p e n d e n t on t h e  a.mou n t 
of r ai n  f a l l i n g w i t h i n  t h e  s u mme r a n d / or w i n t e r  
s e a s o n . I n  v i ew o f  t h e  r e q u i reme n t  f o r  h i gh s o i l 
mo i s t u r e  i t  i s  d i f f i cu l t  t o  e n v i s a ge t l � e r ou t e  
t ak e n  b y  b r oadb e a n s  f r om t h e i r  p l ac e  o f  o r i g i n  
t o  t h e  F a r  E as t . S i n ce much o f  c e n t r a l  As i a  i s  
t o o  d r y  t o  a l l ow L h e i r  cu l t i v a t i o n . Th i s  i s  a l s o  
t n• e  f o r  t h e  r e l a t e d  s p e c i e s  i n  t h e  s e c t i on F ab a 
o f  t he b e n us w h i c h a l s o  r e q u i re h i gh m o i s t u r_e_,_ 
u n l i ke c e r t a i n  o t h e r  V i c i a  s p e c i e s  i n  o t h e r  s e c­
t i on s  s u ch as e u v i c L,-:---crac c a  a n d  e r vum . 

Re f e r e n ce s : 

Fukuy am a ,  T . , S at o ,  T .  a n d  K aw a i , M .  ( 197 8 ) . 
' S t u d i es on t h e  d r y  m at t e r  p r o d u c t i on 
of b r o ad be a n  1 .  P h o t os y n t h e s i s  a n d  
re sp i r at i on of g r e e n  b r o adbe an ' . 
Re p o r t  of t h e  S h i k ok u  b r an c h  o f  t h e  
Crop S ci e n ce S o c i e t y , J a p an 1 4 , 2 5 - 29 . 
( I n J ap an e s e ) .  

-

Fuku y am a ,  T . ,  S at o , T .  a n d  K aw ai , M .  ' S t u d i e s  
on t h e  d ry m a t t e r  p r o d u c t i on o f  b ro a d ­
b e an 2 .  E f fe c t s  o f  s e e d i n g  t ime on t h e  
g r ow t h  and y i e l d ' . 
Rep o r t  o f  t h e  S h i k ok u  b r an ch o f  t h e  
C r op S c i en c e  S o c i e t y , J ap an � ,  29- 3 5 . 
( I n J ap an e s e ) .  

H an e l t , P .  ( 197 2 ) . ' Zu r  ge s ch i ch t e  des anb aue s  
von V i c i a f ab a  L .  u n d  i h r e r  v e r s c h i e­
de n e n  f o r m� 
D i e  K u l t u rp f l an ze 2 0 ,  2 0 9- 2 2 3 . 



Fig. 1 Mu l t ip le cropp i n g  syst ems of p addy f i e lds i n  J ap an 

1 st yea r 2nd year 

J F M A M J J+A s ' o N 1 D  J F M 1 A M , J ·rJTA s 0 N D 

1 

2 

3 

4 

5 

Ri
1
ce ( norr�a 1 )  

0 ....... 
..... 

c --c 

Rice ( no rmal ) 

o-- - .... � 
c 

R i ce ( e arly ) 

0- - -
- �  ,_ 

,.... 
.....,, 

I 

0 
b. 6. A  

Broad .:rn ( 1  ar ge ) 

0-
.... 
-

Bro ad bean ( medium )  

I 
R i ce 

.,... 
--

R i ce 

�� 

I I 
( no rmal ) 

( no rmal ) 

Rice ( e arly ) 

Q-... - r-
..... ._ 

-
-

Broad bean ( smal l )  
' 

-L 

Doub l e - c ropped Ri ce ( e arly and l ate ) Doub le- cropped Rice ( e ar l y  and l ate ) 

0- �  � 

0--ql I o �  
.... 

d=-- o-...,. ...,, ....,, 
I �D 

Broad bean ( medium )  

Ri ce ( no rmal ) Ri ce ( normal ) 

0-& r- � -

c 
...,.. L.. 

Broad bean ( medium )  

0 Sowing � Transp l a n t i n g  O Harvest i n g ( � immat ure green , O dry seed ) 

I i numa ,  

I n ak o ,  

Kogure 

Kogure 

Mae d a ,  

Nursery 

F i e ld 

J .  ' Ar i d  zone f armin g  and hum i d  zone 
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J .  Human i s t i c  S ci e n ce s  2 7 , 1- 54 . 
( I n J ap anese ) .  

-

Y .  and S akai , T .  ' On the f ru i t i n g  h ab i t  
of ' I s s um ' broadbe an 3 .  Re l at i on bet­
wee n  the n umbe r  of y oung pods and 
weight of h arvested pods , and d i f fer­
e n ce s  i n  the n umber o f  l e aves and 
the i r  p os i t i on s  on the fru i t i n g  h ab i t '. 
Bu l le t i n  o f  Chib a-Ken Agr . E xp . S t a .  
6 . ' 1 3 3- 1 4 4 . 
( I n  J ap an es e ) . 

{ T amaki ) ,  K . , Ot o i , T .  and N ak a ,  J .  
( 19 7 7 ) . ' Ph s i ologi cal s t udies o f  the 
grow i n g  p rocess o f  broadbean p l an t s  
1 0 . E f fects of p l ant den s i t y  on C02 
exch an ge of leaves and p ods ' . 
Te chn . Bu l let i n ,  Fae . Agr . o f  K agwa 
Un i v . 2 8 ,  1- 9 .  

( T am ak i ) ,  K .  N ak a ,  J .  and As anum a , K .  
( 19 7 8 ) . ' Be h av i our of 1 4c p�o t osyn­
t he t i c  products during the rep roduc­
tive growth in b roadbean p l an t s ' .  
Techn . Bul let i n ,  Fae . Agr . o f  Kagaw a  
Un i v . 30 , 1- 8 .  

K .  ( 1 9 7 7 ) . ' Pu lse cu l t i v at i on i n  I ndia­
i ts h i s t ory an d p resent s t at us ' . 
Re se arch Repor t , Kochi Univ . 2 6 , ( Agrl . 
S c i . No � )  105- 12 3 . 

-

1 Tokush i ma ,  Sh ikoku , 

2-4 Kagaw a , Sh ikoku 

5 Saga , Kyushu 

N i s h i mur a ,  M .  and Mi s h i o ,  S .  ( 19 6 7 ) .  
' P l an t i n g  de ns i t y  as af fected by the 
amount o f  n i t rogenous f e rt i l i ser 
app l i c at i on in the cu l ture of ' I ssum 
Sor amame ' ( Vi c i  a f ab a ) ' . 
Chugoku Agr . Res e arch 3 6 , 6 2- 6 3 . 
( I n Jap anese ) .  

-

P l i tmann , U .  ( 19 6 7 ) .  ' Bi osyst emat i c a l  study 
i n  the annual species o f  Vi ci a i n  the 
M i ddle E as t ' .  

---

P h . D .  The s i s , Hebrew Uni v . , Je rus alem , 
1 - 3 1 .  

Tamaki , K .  and N ak a ,  J .  ( 19 7 2 ) . ' Ph y s i ologi­
c a l  studies o f  t he grow i n g  p rocess 
of broadbe an p l an t s  5. E f fe ct s  o f  
s h ading on t h e  growth a n d  t h e  chemi ­
c a l  comp onents i n  the v ar i ous organ s .  
Te chn . B u l let i n ,  Fae . Agri . o f  K ag aw a  
U n i v . 2 3 , 157- 166 . 

Tamaki , K . , Nak a ,  J .  and As anum a ,  K .  ( 197 2 ) . 
' Physi o l og i c a l  s t udies of t h e  grow i n g  

p rocess o f  broadbe an p l an t s  6 .  
E f fects o f  p art i a l l e a f  remov al i n  t he 
f l owe ri n g  and matur i n g  st ages on the 
g r owth and the v ar i at i ons o f  chemi c a l  
c omponen t s ' . 
T e ch n . Bu l let i n , Fae . Agr . o f  Kagaw a  
U n i v . 2 4 , 1-9 . 
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T am ak i , K . , As anum a , K .  an d N ak a ,  J .  ( 1 9 7 3 ) . 
' P h s i o l o g i c a l  s t ud i e s  of t h e  g r o w i n g  

p r o c e s s  o f  b ro adbe an p l a n t s  7 .  
E f f e c t s  o f  p l a n t  de n s i t y  o n  g r ow t h  
a n d  s e e d p l' odu c t i on '  . 
Te c h n . B u l l e t i n , F a e . A g r . o f  K a g aw a  
U n i v . � ' 1 - 1 1 . 

Tamak i ,  K . , N ak a ,  J .  and Asanuma , K .  
' Ph y s i o l ogi cal  s t udies on t h  
of l igh t dura ion on the grow 
lhe chemi ·al  omponen ts ' . 
Tech n i  Bu l le� i n ,  Fae . Agr . o 
Un i v . 25 , 1 5 7 - 1 7 0 . 

( 19 7 4 ) .  
l nglh  
h and 

Kagawa 

T am ak i , K . , Y os h i h ar a , S .  and N ak a ,  J .  ( 1 9 7 1 ) . 
' Ph y s i o l o g i c a l  s t u d i e s  o f  t h e  g r ow i n g  

p ro c e s s  o f  b r o adb e an p l an t s  9 .  On t h e  
v ar i at i o n s  o f  co2 e x ch an ge o f  l e av e s  
an d p ods ' . 
P r o c . C r op S c i .  S o c . , J ap an , 4 0 , 3 9 - 4 0 . 
( I n J ap an e s e ) .  

-

Z oh ary , D .  a n d  Hop f , M. ( 1 9 7 3 ) .  ' 1 1 ome s t i c a t i o n  
o f  p u l s es i n  t h e O l d  W o r 1 ct '  . 
S c i e nce 1 8 2 , 8 8 7 - 8 9 4 . 

V i c i a  f a b a b r e e d i n g  i n  F r a n c e  

J .  P-<-c.OJLd. 
Station d ' Ame..li_o/LJ:l..t,{_011 dv., Plan,te;., , I NRA, B . P .  1 5 4 0 ,  
: 1 0  3 4  V-<-j o n  Ce.de.x., FRAN CE 

V i c i a  f aba has been grown in Fran ce for a long 
ime , J_ .  f aba major for h uman con sump i on and �· 

faba egui n a  and minor for an ima l f ed . Equ i n a  
and minor covered a n  area of 100 , 0 0 0  ha  at the 
end o f  the last cen tury , mos � of th e seeds b i ng 
used as feed for horses . Some o f  h local popu­
lat i on s  of these two types wh i ch h av deve loped 
i n  d i f f e r e n t  a r e as a r e : 

P i c ar d i e  ( 3  t yp e s ) 

Lor r a i n e  

V e n  d e e  

S u d - Oue s t  

C o t e d ' Or ( h i gh l e ve l 
o f  w i n t e r  h ar d i n e s s ) 

} 

} 

s p r i n g  s own 

s p r i n g  and aut umn 
s o w n  

au t umn s own 

T h e  are a o f  V i c i a f ab a  grown f o r  f e e d h as n ow 
de c r e as e d  t o  b e tw e e n  15 , 0 0 0  a n d  20 , 0 0 0  h a .  

The maj or types grown for human consump t ion  
are scattered around the coun ry w i th a sma l l 
concen t ration i n  the South . A sma l l-grai n type 
of y. f aba major was deve l oped i n  L he Sou t h-IV st 
as ' Feve d ' Aqu i t a i ne ' . Al tempts h ave also be n 
made t o  i n corporate egu i n a  and m i nor be an f lour 
i n  o b re ad . Spec al i sed mi l ls are a lso tr i n g t.o 
deve l op o ther new produc s for  h uman cons:.rnn ion , 
p art i cu l ar l y  i n  l i ght of the deci s i on o >n­
courage the deve lopment  o f  Fran c ' s  own pro e i n  
s ou r c e s . 

T h e r e  are s e v e r al i n s t i t u t i o n s  c ar r y i n g  out V .  
f ab a  m i n o r  an d equ i n a  b r e e d i n g i n  Fr an ce an d 
t h e s e  a r e  l i s t e d  later i n  t h i s  n ews l e t t e r .  B r e e ­
d i n g  w o rk i s  c lear l y  u n d e r d e v e l op e d , a f ac t  w i t ­
n e s s e d  by t h e  sna l l  i n c r e ase i n  t h e  ne an y i e l d 
o f  be a n s  o v e r  t h e  p as t  30 y e a r s : -

Y e ar 

1 9 4 5  

1 9 7 5  

N a t i o n a l  Me an Y i e ld (q/h a) 
Wh e at 

2 () 

45 

Be an s  

20 

25 

In f a c t  i t  c an be s a i d  t h at t h e r e  w as n o  u n :· e cl i  n g  
� o r k  o f  s i gn i f i c an ce o n  f i e l d b e an s  p r i o r  t o  1 9 6 � .  

The prob lems t o  which b reeders ar  addr s s i n g  
themse l ves are p rimari ly th ose of  y i  � l d and yie ld 
s abi l i t y . Fo l lowi n g  work by Bond in Engl and 
y i e ld imp roveme n ts were s t arted by I RA t hrough 
hybrj d v a r  e t ies us i ng cy top l asmi c  male " • ri l l  t 
S i n gl crnsses and �hree w ay hybrids ha\' shown 
a h i gh y ie ld i ng capaci y ,  a h igh l eve l of se l f  
fer i l i ty and q u i t e  good born os s · s . T h  p ro­
b lems en coun t r d w i t h male s t e r i l i ty h av be n 
l arg l y  d ue LO phenotypi c ins ab i l i ty .  Work i s  
now b i n g  carried ou t o  ' ind  t h e  ori gin  of t.his  
i ns t ab i l i ty and  to  obt ai n  mor e s ab le ma e r i a l , 
e i  her � h rough he imp rovemen t o f  cytop l a  m x 
ge not ype i n terac t i on or lh rough h use o f  n l t e r­
n a t i  ve cytop l asmi c sources , for example h rough 
mu t age n e s i s .  

The y ie ld i n s t ab i l i ty c an b e  at t r ibuted i n  
par t o  t he p l o.n t  i tse l f  and i n  part t o (; .  1.ern� ! 
f actors . To imp rove t h  f orme r  very dive rse 
t.ypes a re bP i n g  i n t roduced i n t o  he b reed ' ng 
poo l ; ex lern al fac'tors af fecti ng s t abi l i  � i n­
c l ude drough t , d iseases and pes t s . Wi nter t� P� > 
h ave been deve l oped t o  escape d rought , but.  hese 
h ave been af fe c t  d by heavy at t ack s of Botryt i� 
f ab ae . 

Breed i ng work has a lso been concerned w i t h  
seed q u a l i ty . I t  h as been found t h at p rot e i n  
content  of t h e  se�d can be i mp rov d wi thou t  l os­
i n g  y i e ld abi l i ty , and t h at i t  is l i nked to 
l a teness . The chief  prob lem con ce r n i n g  p rot i n  
avai labi l i ty i s  t h  h i gh level of condensed 
t an n i n s  i n  t h e  seed coat wh i ch i n  er ac ts s t rongl.  
with  protein  d i ges ib i l i ly in  monogast r · c  an i ­
mals . I n  order t o  improv e  p rotei n qual i t y 
at temp t s  ar being made to i n c re ase he l ys i ne 
cont en t . The l ow su lphur- con ai n i n g  amino ac i d  
con t e n t  h as not un t i l now been t aken i n  o �c­
coun t owi ng to the avai l ab i l i ty of syn the t i c  
me th i on i ne used as a supp lemen t . 

Two p rob lems associ ated w i th t h e  wi nter  types 
are w i n ter h a rdi ness and chocol ate  spol ( Botrv­
t is f ab ae )  at t acks . W i nter hardi ness i s  a 
maj or p rob lem , as w i n te r  beans h ave up un t i l  
now on l y  been grown i n  France Great .Br i t ai n 
and h e  Med i terranean coun t ries  where c rosses 
aimed at i mprov i ng y ie ld i ng abi l ity  have b en  
made wi  h spri ng types . Chocol ate  spot can reduce 
y i e l ds almos t o zero and good rou t i ne screen­
i ng t e ch n iques are n ot yet avai l ab le for p l  ltn t  
re s i s t ance t e s t i n g . 

The major p rob lem associ ated wi th growi n g  
spri n g  types o f  V i c i a faba i s  d rough t . T o  avoi d 
droughl  i i s  necessary to i ncrease ear l i ness 
w i thout  l os i n g  y i e ld i ng ab i l j t y , an imp roveme n t. 
wh ich  h lps he c rop escape aph i d  damage , an­
other  p rob l m ncountered w i t h  spri n g  t ypes . 

One can be op t imi s t i c  about tbe fact t h a  t be 
d i f fe rent  variet i es and cu lt i v ars ol V i c i a f aba 
exh i b i  a w i de vari at.ion f or a numbe r "'""Ofth_e __ 
prob lems men i on d above . For others , for e;xamp l ? 
res i s t an to  Bot ryt i s , a lot o f  co-operat ive 
work be tween t he d i f feren t d i s ci p l i n .s is re­
qu i red in order to make �ood p rogress . I n  I. h i s  
way p l ant b r  eders cao bene f i t f rom spe · i a l i sed 
work in areas su ch as t i ssue c u l t ure and proLo­
p last f us i on . As regards t h is <tI>Proach , we can  
agai n speak o f  underdev l opm n for al l  the  
l e gume s p e c i e s .  



S h ort C o m mun icat io n s  

E ng l is h  n a m e s  o f  Vi c i a  fa b a  b r o ad b e a n, 
fie l d  b ean o r  fa b a  b ea n  ? 
V . A . Borid 
Plant Blt.eed.Utg ItU:Utute, M� Lane, T1t.ump.<.rig.tori,  
CambJt..i.dge CB2 2 1 Q,  ENGLAND UK . 

I t  is cl ear what i s  me ant when Lat i n  i s  used t o  
n ame the spec i e s  V i c i a  faba L. a n d  1 s subspeci es 
or bot anical var i e t i es major , equ i n a , minor and 
pauc ijuga , but t he common l y  use d Engl ish words 
can be con fus i n g . 

I n  the UK and where English is spoken i n  Europe, 
y .  f ab a  equina and minor are usual l y  referre d  t o  
as f i e l d  b e a n s  a n d  major as broadbe ans . W i t h i n  
t h i s  there i s  t h e  subd i v i s ion o f  f i e l d beans i n t o  
horse beans ( equ i n a ) , wnich may be e i t he r  w i n t. er­
or spri ng-sown ypes , and t i ck beans ( m i n or ) . 
Broadbe ans are o f len c l as s i f i e d  as e i t he r  l ong­
pod or W i n dsor t ypes . 

I n  the USA , and i n  some i nternat ional l i te ra­
ture i n c luding t h at of ! CARDA , the who le species 
Vici a f ab a  has been known as b ro adbeans . This is 
t hought t o  h ave a r i se n  because of the need t o  dis­
t inguish i t  f rom Ph aseo lus vu lgar i s , wh i ch i n  t he 
USA i s  known as f i e l d  beans . 

I n  Canada the t erm f aba beans h as rece n t l y  come 
i n t o  general use . This h as also been used on occa­
s i on s  i n  Europe , but t here has been no general 
at tempt t o  adopt i t . Faba beans i n  Canada usu­
ally refer t o  y_. faba eguina o r  mi nor but. in  Eu­
rope t he term c an r e f e r  to t he who·l sped es Vici a 
f ab a  and i s  a means o f  d i s1. i ngu i s b i n g  i t.  f r� 
Phaseolus beans . Thus both f ab a  bean s  and broad­
beans are some t imes used to refer to t he who le 
species but t hey h ave more l imited de f i n i t ions 
i n  other context s .  Now t h at t he uses o f  the hor­
t i cu l t ural y. faba major and the agr i c u l t ur a l  y .  
f aba egui na/mi nor are becoming less d i s t i n c t  and 
also Lhat n ew var i e t i e s  c an res u l t  from crosses 
be tween any o f  the three s ubspe cies there may be 
a case for rev iewing the def i n i t ions . 

However , the E n g l i sh word f i e l d  bean ( or German 
' f el dbohne ' )  for V i c i a  f ab a  equ i n a  and m i n o r  i n  
Europe i s  of mu ch longer s t an d i n g  t h an f i e l d  bean s  
f o r  Phaseolus vu lgari s  in the USA .  Theref ore 
' f i e l d  beans ' is l ikely t o  con t i nue t o  be used 
for y. f ab a  equ i n a/mi nor in the UK unless there 
i s  a recogn i sed agreement as to the precise mea­
n i ngs o f  f aba beans and broadbeans . Phaseolus 
vulga r i s  is not c a l led ' f i e l d  bean s ' i n  t he UK 
but is d i s t i n gu i shed f rom V i c i a  f ab a  by s ome pre­
f i x  such as ' Fren ch ' , ' Kidney ' ,  ' h ari cot ' or 
' n avy ' . ' Vi c i  a beans ' is another term o c casio­
n a l l y  used , but c an i n c l ude n arbone n s i s  b e ans . 

I n  a l l  c ases o f  doubt , o f  course , the botanical 
n ames are prefer a b l e , and we c l e arly h ave a gre a­
ter need than people work i n g  w i t h  other spe cies 
t o  make s ure that botan i cal n ames are g i ven along 
w i t h  the common n ames . 

A n ote o n  s ys t e mat ic s  an d e v o l utio n of 
b r oadb e an ( V icia faba l 

Ma.!Ua-Te1t.fU>a Mo1t.erio 
I M:Ututo Nac.iorial de fovutigac.iorifU> Aglt.IVLUui , 
Cen.tlto Regiortal de Andai.uc.ia, Apalt-tado 240, Co1t.doba, 
SPAIN. 

Studies on quan t i t at i ve genet i cs h ave been car­
ried out us i n g  the d i a l l e l  analy s is of H ayman­
J i nks and the analys i s  o f  Cava l l i - S f or z a .  So f ar 

almost t h i r t y  charact e r i s t i c s  h ave been stud i ed 
wi t h i n

_ 
the bot a n i c a l

_
groups major and paucijuga . 

�pp roximate J y  one t h i rd o f  the charact e r i s t i cs 
have e xh i b i t e d  heteros is , sugge s t i n g t h a t  t h e  or i ­
ginal V .  fab a  m u s L  have been an al logamous spe­
c i e s . 

Some o f  the morp hol ogi cal charac t e r i s t ics used 
in systemat i cs are purely quan t i t at i ve ones , n a­
me l y  the number of l e a f l e t s  per leaf and the co­
e f f i c i ent o f  t h i ckness per length of the seed . 
Th i s  f act toget her wi th resu l t s · ob t a i n e d  P > i n g  
mu l t i var i ant a n a l y s i s  show t h at to sp l i t V .  f ab a  
i n t o  several sub- spec i e s  d o e s  not seem t ote an-a:. 
tural system , t h at is i f  the d i s t i nct ion is to be 
bas ed on l y  on morphologi cal characters and o n � ar­
riers to crossabi l i ty . Fol l owing the propos al of 
Harlan and De Wet i t  i s  cons i dered t h at all the 
cul t i vated f orms belong to j us t  one sub-species ;  
a second sub-species i s  formed by a n y  w i l d  forms . 
The primitive w i ld form mus t , i t  t hough t , h ave 
been c losely r e l a t e :i to t:ie b o t an i cal group 
paucijuga but was a l l o gamous and deh i s cen t .  

The group w i t h  t he h i gher pot ent i al t o  evolve , 
therefore answerab le to both natural and art i f i ­
ci al s e l e ct ion , seems t o  b e  sui t ab l y  p l aced on 
the bor der of equinn and major . S t udies wi l l  b o  
con t i n ued us i n g  po l y ac r i l ami de ge l e l e ct rophor e­
s i s . 

A s u g g e stio n for c l ass i f i c a t i o n  of 
Vicia fab a  g ro w t h  s t a g e s  

V . S . H .  V1t.1mrian 
Vep.t. o 6 Ag!t..<.c.uUU!Lal Botany, Un.<.velt.6.(;ty o 6 Reru:llrig, 
Wh,i,te�n.<.ght6 ,  Read.UJ.g RGC, 2AS, ENGLANV . 

A prob lem i n  t ry i n g  to descril>e the t;rowt h st ages 
o f  f i e ld bean is t he aboe!'l ce o f  a re c0e;n i s e cl s t ag cc  
:� c ale . Th i s  could be provided by the f o l lowi n g  
letter and nume ral sys tem : 

V vege t a t i ve 
F = f lower i n g  
P = pod- b e ar i ng 

P l an t  s i ze d i f f erences are i n d i cat ed b y  t h e  num­
bers o f  the d i f ferent nodes . 
For example : 

V9 represents a non-f l owe r i ng p l an t  
wi th the n i n t h  l e a f  i n f o l ded o r  

9 vege t at i ve nodes 

F l l . 7  represents a f l ower i ng p l ant wi t h  
1 1  vege t at ive nodes and 

7 f l ower i n g  nodes 

P l l . 2 .  5 .  represents a pod--hear i n ::;  p l ar. t w i  t l 1  
1 1  veget at i ve nodes , 

2 f l ower i n g  nodes an d 
5 pod-bear ing nodes . 

P l l . 0 .7. 4 .  r"!presents a pod-be aring p l ant w i t h  
1 1  basal vege t at i ve nodes , 

0 f J ower i n g  node s , 
7 pod-bear i n g  nodes and 
4 t e rm i n a l  ve�e t at ive nodes. 

It may be s impler to always use zero ' s  for ab­
sent s t ages t o  make system f u l l y  cons i s t ent . The 
above e xamp l e s  woul d  t he n  b e come : 

v 9 . 0 . 0 . 0  
F l l . 7 . 0 . 0  
P l l . 2 . 5 . 0  
P l l . 0 . 7 . 4  

Branching of t he p l an t s  coul d  a l so be a l l owed for 
by b r a cketed addit ion� . 

Comments a n d  cr i t i c isms o f  t h i s  system wi l l  b e  
welcomed b y  b o t h  t he author a n d  the e d i t ors . 
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The c l a s s i f i c a t i o n o f  l o c  a I b r o a d b e a n s 
( V i c i a  f a b a  ) 

,\ lolw111111e_d Sade_fl_ Ef- ,1.i, tt 
Ag!Ucul..tMaf R eo cM cli V e.po.!dment, Vowna, Dcu11a6 c c06 , SYRI A .  

I n  S y r i a t h e  l o c a l  p o p u l at i on s  of h r oadb e an s  
a r e  h i gh l y  h e t e r oge n eous f o r  m a n y  cl1 ,1 r a c t e rs . 
Farme r s  t h e re f o re p r e f e r  t o  i mp or t p u re s e e d  
s t o c k s  a t  a n  ann u a l  c o s t  o f  n e ar l y  $ 1 \ '0 , 000 . I n  
a s t udy c a r r i e d  o u t  f r om 1 9 7 0  t o  1 9 7 6  a n umb e r  
o f  morph o l o � i c a l  ch ar act e r i s t i cs w e r e  re c o r d e d  
o n  l i n e s  s e l e c t e d  f rom 1 . 5 k g  s amp l e s  o f  s e e d s  
f r om t l: e  H am a  are a .  T h e  s e e d s  w e r e  d i v i de d  i n t o  
1 2  c at e g o r i e s  d e p e n d i n g  on t h e i r  s i ze ( l a rge 
g r e at e r  t h �n 2 . 6  x 1 . 7  x 0 . 5 cm ,  me d i um 2 . 1  - 2 . 6  
x 1 . 2  - 1 . 7  x 0 . 4  - 0 . 5 cui , sm a l l l e s s  t h an 2 . 1  x 
1 .  2 x 0 .  4 cm ) , s h ap e  ( l on g ,  me d i um o r  s h o r t ) ,  s e e d  
f i l l i n g  c h a r a c t e r  ( f u l l  o r  sem i - f u l l ) , t h e  t e s t a  
c h a r a ct e r i s t i c s ( smoo t h , s < 1 PJ 5 - \1T i n k  l P Ll a r. d  w r  i 1 1 k ­
lr-d ) a n d  t e s t a co l o u r  ( rose , v i o l P t , g r <'�en (J r y e l l ow 1 • 

Th e s e e d s  i n  e ac h  c a t e gory we r e  p l an t e d  o u t  and 
a t  mat u r i t y  t h e  p l an t s  we r e  fu r t h e r  c l as s i f i e d  
a c c o r d i n g t o  p o d  s i ze ( l on g more t h an 3 s e e d s  p e r  
p o d , me d i um 2 t o  3 s e e d s  p e r  p o d  o r  s h o r t  1 t o  2 
s e e d  pe r p od ) . 

Us i ng t h i s  p r o ce du re 1 1 6 c l as s e s  o f  p l an t s  w e r e  
i de n t i f i e d  an d r e p r e s e n t a t i ve s amp l e s  we r e  t ak e n  
o f  e ach . T h e s e  w e r e  t h e n  p l an t e d  o u t  i n  i s o l a­
t i on an d t h os e  p l an t s  wh i ch h ao. t h e  s ame ch ar ac­
t e r i s t i cs as t he i r  p ar e n t s  were h ar v e s t e d . T h i s  
g av e  1 1 4  l i ne s  w h i ch w e r e  agai n p l an t e d  o u t , t h e  
p ro c e d u r e  b e i n g  rep e at e d d u r i n g s u b s e � ue n t  y e ars 
un t i l  18 pure l i ne s  w e re s e l e c t e d  w h i ch Ji c,• I  
s t ab l e  an d agronom i c al l y  d e s i r ab l e  ch ar a c t e r i s ­
t i cs .  T h e s e  l i n e s  are l i s t e d  i n  T ab l e  1 .  

A s m a l l  po l l i n a t i n g  h o n e y - b e e  h i v e f o r  
p o p u l a t i o n i m p r o v e m e n t i n  b r o a d b e a n  
( V i c i a  f a b a  ) 

Abdilla M. Ncw, {.b wid E :: za,f Z .  Yot066e.6 
Fo o d  L eg ume Rv., caJi.c/1 a n d  Foll.ag e Ctr.oph J?u c.Mc.li S e c...tfoH6 , 
Agtr.,{.cuLt0L'1a.i'. R e..6 ea1tc. l1 C'e 1t..te.Ji., G.i za EGYPT . 

The pr sen e o f  ac t i ve honey-b workers ( p  1 -

l l n a  o rs ) h r ougho u t  L he f l owe r i n g  season ( 60 

days ) was a maj o r  f ac or i n  i n c r  a s i n g  r a n dom 

ma i n g i n  th r e comb i n at i on stag of a p p u l a l  I on 

i mp roveme n t  program for b roadbeans .  The us<' o f  

f i ve omb po l l i n at i ng h i ves o f  d imen s i o n s  60 x 

4 5  x 35 cm i ns i de Sar a  s c reen ages of s i ze 7 . 20 

x 3 . 60 1 . 80 m r esu l ted i n  79 . 9% c r oss-po l l i n a i on 

o f  t h e  beans w l l h i n  t h e  cage ( ass j b � !l.· 1 9 7  ) . 

However , w i t h  t h i s  a r r a n geme n t  i was found n -

cessary t o  ac i vate h e  h i ves by f requ n L  p r  v i ­

s i on o f  b rood i n  o r der t o  p roduce wor ker bees 
em rgeo i n , and a dap�ed t o , thes e  smal l compar­

tmen t s . Produc t i on o f  t he nece s s a ry b r  d cons­

t i t uted a h avy burden o n  the p a r e n t  h i v  s espe­

c i a l l y  w i t h the l a rge numbers of ean popu l a t i on s  

i n vol ved . Acco rd i n g l y  a sma l l e r  four comb h i v  
o f  d i me n s ions 2 6  x 2 6  x 1 6  cm was deve l oped a n d  

w a s  f o u n d  t o  i n crease t h e  e f f i c i e n cy of he p a­

rent h i ves by 50 - 60% i n  prov i d i ng brood read i ­

l y  and f r  q u  n l y  d ur i n g  t h e  b r  ed i n g season . 

ross-po l l i na t i on us i n g  the new h i ves wi l l  b .  
i nv e s t i g a t e d  n e x t  s e a s o n . 

Re f e r e n c e : 

N as s i b , A . M . ,  I b r ah i m  A . A . a nd Kh a l i l1-'> . A . ( 1 9 7 8 ) . 
' Me t h o d s  o f  p o p u l at i on i m p r o v em e n t  i n  

b r o ad b e an ( Vi c i a  faba ) b r e e d i n g ' . 
A p ap e r  p r es n t ed---ai:-t h e  Food Le gume 
I mp r o ve me n t a n d  Deve l opme n t  W o r k s h o p  
h e l d  a t  ! CARDA , A le ppo , S y r i a . ( I n p re s s). 

T ab l e  1 .  T h e  c h a r ac t e r i s t i cs o f  e i gh t e e n  p u r e  l i ne s  o f  V i c i  a f ab a  w i t h  s t  ah l e  ch a r a c t e r i s t i cs . 

S e e d  P o d  S e e d  S e e d  T e s t a  Te s t a Y i e l d 
L i ne S i z e  S h ap e  S h ap e  F i l l i n g  T y p e  Co l o u r  ( k g/ h a )  

w l ar ge s h or t  me d i um s e m i - f u l l  s em i - w r . v i o l e t  5 7 0 0  

4 Mb 3  l ar ge me d i um me d i um s e m i - f u l l s e m i -w r . g r e e n  5 9 9 0  

1 0  Mb 4  l ar ge l o n g  me d i um s em i - fu l l  s e m i -wr . g r e e n  6 0 0 0  

S 4 l ar ge s h o r t  me d i um s em i - fu l l  s em i - w r . v i o l e t  5 4 7 0  

K l ar g e  s h o r t  me d i um s em i - f u l l  s em i - w r . g r e e n  6 2 1 0  

Ks l ar ge me d i um me d i um s em i - f u l l  s em i -w r . g r e e n  6 7 3 0 

3 9  Mb l ar ge me d i um me d i um s em i - fu l l  s em i - w r . rose 5 •3 2 0  

3 M a l  l ar g e  me d i um l o n g  s em i - f u l l s e m i -w r . v i o l e t  5 9 2 0  

8 M a l  l ar ge me d i um l o n g  s e mi - fu l l  s em i -w r . r os e  5 9 80 

6 Mb l l ar ge l o n g  me d i um s e m i - fu l l  s em i - w r . v i o l e t  5 5 0 0  

1 0  Mb 5  me d i um l o n g  me d i um f u l l  smoot h  r os e  5 6 7 0  

4 7  Mb l me d i um me d i um l o n g  s e m i - f u l l  s em i - w r . g r e e n  5 l l 0  

5 M e l  m e d i um l o n g  l o n g  f u l l  s moot h r os e  5 7 5 0  
8 M e l  me d i um me d i um me d i um s em i - f u l l  s em i - w r . r os e  4 7 4 0 
6 Mc 2  sma l l med ium me d i u m  s e m i - f u l l s em i -w r . g r e e n  4 9 5 0  

1 5  M c 2  s m a l l m e d i um l on g  f u l l  s moot h r ose 5 7 5 0  
9 Maz s ma l l  me d i um med i um f u l l  s mo o t h  ros e 5 7 3 0  

T .  w .  s m a l l l o n g  s h o r t  s e m i - fu l l  s e m i -\'' r . y e l l ow 1 0 1 0 

* S emi-wr . = s e m i -wr i nk l e d . 

-



Approa c h e s  to f i e ld b e a n  ( Vi c  i a  faba l 
i m p r o ve m e nt i n  E gypt 

--- --

Mazha.Jr. Fawzi Abdalla. 
Vept . 0 6  Ag�onomy, Faculty 06 Ag�cultWte , 
C� llMveMdy, Giza, EGYPT . 

F ie l d  b e an i s  t he mos t  imp ortan t p ulse crop g rown 
in Egyp t an d is us e d  ma in l y  for human con s umpt ion. 
Res e a rch on fie l d be ans has c e n te re d  a roun d  the 
e xp l oi ta tion of l oca l an d e xotic v a ria bil ity , mu­
ta tion in duction an d the in duction of v a ria bil ity 
through cross bre e din g. 

In ge ne ral higl_le r  a utofe rt. il e  s tocks re sp on de d  
be tte r to s e l e cti on .  The hi ghe s t p he n otyp ic cor­
re l a tion coe ffic. ien ts we re foun d be twe e n  y ie l d 
pe r p l an t  an d both n umbe r of p ods an d n umbe r of 
s e e ds pe r p l an t. S tudies in con trol l e d  g ro wt h 
chwri be rs s howe d  tha t high te mp e ra tures ( 30°c day, 
2 3  C n ight) res ul te d  in p oor p od an d s e e d s e t  
(Abg a l l a  an d � is che be ck, 1 978 ). Low te mpe ra ture s  
(1 5 C day , l l  C n ight) re s ul te d  in good but s l ow 
grow th an d p od s e t. S tudies on s ome of the q ua ­
l ity cha ra cte rs s howe d tha t p rote in , s ta rch, fa t 
an d as h ha d n o  s ign ifican t ass ocia tion w ith s e e d 
s ize . C ann in g  tria l s  have in dica te d tha t l ocal 
s t ocks have high cons ume r a ccep ta bil ity cha ra c­
te ris tics . 

S ome of the l oca l v a rie ties we re tre a te d  with 
gam ma rays , EMS or a combin a tion of both m u t a ­
gen s  (Abda l l a  an d Hus s e in ,  1 977; Hus s e in an d 
Abda l l a , 1 978 ). The ma te rial s  we re then te s te d  
for q ua l ita tive an d q uan tita tive v a riabil ity an d 
for high p rote in con te n t. It was foun d tha t the 
combine d tre a tmen ts a l mos t doubl e d the muta tion 
freq uen cy comp a re d  to EMS . Ga mma -rays s h owe d the 
l owe s t  e ffe ct on muta tion freq ue n cy an d n o  re l a ­
tion was foun d be tween s e e d y i e l d an d p ro te in con ­
te n t  of the see ds .  

Hy brids have bee n  ma de be twe e n  the s ub-spe cies 
pa ucij uga an d the minor , equ i na an d major types 
oI l h  s ub-spe cie s  e u- f a ba ( A bda l l a ,  1 974 ; 1 977a ; 
1 977c ) . Hy brids b tween loca l an d e xo i ·  s tocks 
a re more p romis in g than those be tween l oca l s .  In 
s ome cases cro s s in g  s ucce e de d  in on l y  one dire c­
t ion i. e .  the re was un il a te ra l  in comp a tibil ity 
(Abda l l a , 1 977b). The re s ul ts obt a ine d s o  fa r 
in dica te tha t the e quin a type may have gre a t  p o­
ten tia l for fie l d bean j mp rove mc� n t, t his t ype 
p os s e s s j_n g  re ason ah l e  fe rt il i ty an d in te rme dia te 
see d s iz e .  The ma jor p rob l er�s c o !l n e c t e d  w it h  b e an 
imp rove men t may be 

- a l a ck of use ful va ria bil ity an d re as on a bl e  
leve l of p e s t res is tan ce .  

- sens itiv ity of the p l an t to e n v iron men ta l  
con dition s . 

- a l a ck of de ta ile d  kn owl e dge on a utofe rtil i ty. 
- l ow p od s e t comp a re d  to fl owe r p roduction . 
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Ane u p loidy a n d  tetrap l o idy i n  V i c ia fa b a  

A. MaM:}_n 
VepaJt.tmento de Genetica, E6 cue1.a TecMca Sup�o� de 
I ngeMeJto6 Ag�nomo6 , Ap�do 2 4 6 ,  Co�oba, SPAI N .  

The firs t fe rtil e te trapl oid of Vicia fa ba as 
we l l  as the firs t ane up l oids have re cen tl y  bee n  
de s cribe d (P oul s e n  an d Ma rtin , 1 977; Ma rtin , 
1 3 77). Furthe r work has s hown tha t as e xpe cte d 
the te trap l oids e xhibit a gron omic dis a dv an ta ge s  
s uch as l a te deve l op men t, l ow til l e rin g  a bil ity 
an d p oor growth un de r a rtificia l con ditions com­
p a re d  to the origin a l  dip l oids . Howeve r, the ma­
jor p robl e m  in the bree din g of a uto- te trap l oids , 
an d the ma in l imita tion con ce rn in g the ir p ra c­
tica l us e as a crop , is pa rtial s te ril ity . 

In itial da ta s how a s tron g e n v ir on me n tal in ­
fl uen ce on both t he fe rtil ity an d the me iotic be­
hav iour of the te tra p l oid. It was obse rve d tha t 
the re was a ra the r high he te rogene ity in the m e a n  
n umbe r o f  biv a l en ts in the me ios is o f  diffe re n t  
te trap l oid p l an ts .  This obs e rv a tion has in itia­
te d a l on g- te rm p rogra m a ime d  a t  in cre as in g  the 
fe rtil ity of the te trap l oid . It is a l s o in te n­
de d to use Cf - rays in orde r to in duce s tructura l  
chan ge s  an d t o  in crease the v a ria bil ity in s uch 
a way as to ge t a highe r n umbe r  of biv a l e n ts pe r 
ce l l . 

It w oul d bP v e ry in te res tin g to ma ke a cros s  
be twe e n  te trap l oids a n d  dip l oids a l though this 
has n ot peen a chie ve d to da te . It is a l s o i n te n ­
de d t o  tlry cros se s  be twe e n  te trap l oid p l an ts an d 
othe r Vi'cia s p p . in orde r to obta in in te rspe cific 
ma te ria l s .  

Atte mp ts a re be in g ma de t o  iden tify the e xtra 
chromos omes in ane up l oids us in g  both G an d C ban­
din g. S tudies of the morp hol ogy an d fe rtil ity ,  
as we l l  as thos e of t!;e trans mis s ion of the ane u ­
p l oidy , s ugge s t  tha t the re a re a t  l e as t tw o tri­
s omic l ines . It is n e ces s a ry to con firm this , 
howe v e r, through iden tifica tion of the ch romos o­
mes in v ol ve d. A cros s in g  p rogra m us in g ma rke r 
genes has bee n  in itia te d  in an at te mp t  to ide n tify 
l in ka ge g roup s  an d to buil d up a chromos ome map . 
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T h e  u s e  of i s o e n z y m e s a s  a n  a i d  t o  
t h e  b r e e d i n g  o f  f i e l d  b e a n s  ( V i c i a  f a b a ) 

P . J .  Ga.tv., a�d V .  BouL:tc � 
Ve.pt . o i)  Bota�y, Ul'Uvc.Jt,�UIJ d Vu�ha.m, Dull.ham VH I 3 L E ,  
ENGLAND . 

A s imp l , r a p i d  t e c h n i q u e  h as been d e ve l op, d 
l o r  i de n t i fy i n g  i nb re d  l i nes o f  V i c i a  I ab a  L .  a n d  
me asu t· ! 01:  cross i n g be tween t hem , us i n g  ve r t i ca l  
po l ya c ry l am i d  s l ab ge l e le c  rophores i s  o f  i so­
· n z y mes i s o l a t  d f rom po l l e n  and cot y l edons . S i x  
i soen zyme s y s t ems were e v a l u a t ed , a n ti t wo o f  t h es e , 
n on-spec i f i c  e s t e r ase ( ES T )  and g l u t am a t e  o x a l o ­
ace t a.t e  t ra n s am i n ase ( GOT ) , were s e l e c t e d  f o r  u s e  
i n  s c ree n i ng genotypes . e i t h e r  o f  th ese t soen ­
zyme systems , f rom seed o r  po l l en , was found t o  
b a f fected b y  en \ i ronmen t a l  var i ab l es \ h i ch i n ­
c l uded con t r a s t i n g n i t rogen r e � i m  -s an<i p l a n t  gro­
w i nu cond i t i o n s . T i ssue spec i f i ci t y f�r EST i so­
en zymes was found be w en l eaves , p o l l e n , seed 
c o t y l e d on s , a n d  emb r y o s . 

I was found t h a t  by us i n g  EST isoen zymes , a 
l arge number o f  i nbred l i ne s  cou l d  be pos i t i v e l y  
i de n t j f i ed b y  s e d  o r  po l l e n  zymograms a n d  L he l r  
F h y b r i d s  cou l d  be de e ted . B c a us e  on l y  sma l l  
q�a n t i t ies o f  co L y l edon or po l l en we r e  r qu i red 
for e x t r a c t i o n , Lbe me t hod a l l ow d seeds to be 
ge rm i nated af e r  s amp l i n g ,  and t he rep roduc l ve 
c apac i t y  of p l a n t s  was n o t  s e r i o us l y  i mp a i red . 

The me l hod was success f u l l y us d for m asu r i n g  
t he con t am i n a t i o n  o f  i nb red ) J n s and Fl h y b r i d  
seed , a n d  o u t cross i n g  was measured i n  B e f i rs t  
s y n t he t i c  g n e rat i o n  o f  two comme rc i a l  s y n t h e t i c  
var i e t i es . W i  h i n  t hese , i n d i v i dual compon e n t s  
a n d  t he i r  d i  f e r en t F1 h y b r i ds co u l d  be i den t i­
f i ed , t h us tes i ng wag c a r r i ed ou f or ran dom i n ­
t e rc ross i n g  between t h e  s y n -0 i n bred s . 

T h e  s y s t e m  w as a l s o  t e s t e d  on a d i ve r s e  r a n ge 
o f  t ax a , a n d  f o u n d  t o  b e  w i d e l y  app l i c ab l e , espe­
c i a l l y  to c r o p  b r e e d i n g p r o g r ammes wh e r e  i n b re d  
l i n e s  forn1 an i n t e g r a l  p a r t . 
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C a n c e r  n i n g  t h e  i n st a b i l i t y  o f  " 4 4  7 "  m a l e  
s t e r i l e  c y t o p l a s m  

H .  T lii.el..lc.mc.nt 
T VI,6 .t.i...tut NcU:.<.o �a.)'. rte. la Re.d1e1t.c.he. AgJt.O no1itZq u.12., 
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I t  h as b e e n  h o pe d  t h a t  t h e  d i s c o v e r y  b y  B o n d  
i n  1 9 5 7  of a m a l e  s t e r i l e  c y t o p l asm w i l l  l e ad t o  
h yb r i d  v a r i e t i es o f  V i c i a  f ab a .  How e v e r . t h e c y ­
t op l asm i s  o f  l i m i t e d  u s e  a t  p r e s e n t  d u e  t o  t h e  
f o l l ow i n g f ac t o r s : 

1 .  I n s t a b i l i t y  - m a l e  f e r t i l e p l a n t s  a n d  
p l a n t s  w i t h  f e r t i l e t i l ­
l e r s  ap p e a r  d ur i n g  t h e  
b a c k - c r o s s e s  w i t h  t h e  m a l e  
( ma i n t a i n e r )  p a r e n t . 

2 .  P e r m an e n t  r e s t o r a t i o n  - t h e  h y b r i d  b e t ­
w e e n  m a l e  s t e r i l e  a n d  r e s ­
t o r e r  l i n e s  ( s e l f  p o l l i ­
n a t e d ) g i v e  a p r o g e n y  
w h i ch i s  a l mo s t  e n t i r e l y  
m a l e  f e r t i l e .  

I i  h as b n shown t h a t  t h e  p o l l e n  f rom he mu l e  
f e r t i l e p l an t s  desc r i b  d i n  1 a n d  t h at f rom abo u t  
a q u a r t r o f  t he F2 p l a n t s  des c r i bed i n  2 g i v 
t h e  same p ro geny as ma i n  a i ne r  po l l e n , exc l ud i n g  
t he poss i b i l i t y o f  a n uc l ear m u t a t i o n  and sugges ­
t i n g  a c y t op l asm i c  c h a n g e . 

Th po l l en phe n o t y pes ( wh e r e  S ' s  m a l e s L e r i l  f! ,  
F i s  ma l e  fe r t i l e  a n d  I i s  i n l ermed i at e )  o f  a 
st r i l e  l i ne ( BC9 o f  Ad 23 , a s p r i n g  t y pe o r  f i  · l d  
bean ob t a i ne d  f rom M .  B e r  he l em , ! N RA , Ren n  s ,  
on l h  ' 4 4 7 ' c y t o p l asm ) h ave been s t ud i ed under 
gr en house cond i ions . Obse rva i o n s  made t h rou­
gho u t  he f l ow r i n g pe r i od re a l e d  a l a rge h -
L e roge n e i  t y  b t ween an d w i t h i n  p l an t s . S ,  I and 
F p l a n s w r e  f o u n d , as were ' Sv l ' a n d  ' I v F '  
p l an t s  wh i ch s how d pheno t y p i c  mod i f i c a t ion f rom 
S to I a n d  I to F r espe c t i ve l y  on t h e  d i f fe r e n t  
t i l l ers o f  e a  h p l an . I n d i v i d u a l p l a n t s  h ave 
b e n  f o u n d  w i t h  d i f fe r e n  pheno ypes on d i f fe-
r n t i l l e rs ( Th i  l l eme n t , 1 9 7 7b ) . 

I n  t h e F 1 0 gen e r a t i o n  I o l l ow i � g  f ree po l l i n a­
t i o n  i n  is o l a t i o n , t he p h e n o t y p i c a l l y  d i f fe r e n t  
mo t he r  p l a n t s  g a v  d i f fe re nl propo r t i ons o f  phe­
n o t y p e s , s u g g s t i n g  c h at t he het eroge n e i t y  obser­
ved in t h e  BC9 re f l ec t s  som change i n  the h e re­
d i t ar y  ma t e r i a l . For e x am p l e , S a n d  1 sec tors o f  
t h e  s a me m o t h e r  p l a n t s  g a v e  d i f f e r e n t  p rog e n i e s  
( Th i e l l e m e n t , 1 9 7 7 c ) . 

I n  t h e F 1 1  ge n e r a t i o n  i t  was f o u n d  t h at t h e �O 
S p l an t s  g a v e  t h e  s ame p r o ge n y  w h e t h e r  f r e e po l ­
l i n a t e d  o r  c r os s e d  w i t h  F s i s t e r  p l an t s , s u g g e s ­
t i n g  t h at n u c l e ar r e s t o r a t i o n  i s  no t i n v o l ve d . 
T h e  F I p l an t s  a l s o  g ave t h e  s ame p ro g e n y  whe­
t h e r  l9ee po l l i n a t e d  or s e l f  p o l l i n a t e d . s u g ges­
t i n g t h a t  t h e I po l l e n  is e q u i v a l e n t t o  t h e  f ree 
( m a i n l y  F )  o n e . Howe v e r , t h e p ropo r t i ons o f phe­
n o t yp e s  were f ou n d  t o  be d i f f e r e n t  b e t we e n  L he 
F I p l a n t s  f r om t h e  B C9 I p l an t s  a n d  t h e  F 1 0I 
r �8m t he BC9 ' S v l ' p l a n t s . Th i s  ' gr an dmo t h e r • 
e f f e c t  h as b e e n  co n f i rmed by t h e  o f f s p r i n g  a n a ­
l y s i s  o f  p l a n t s  wh i c h s h ow e d  F a n d  I p h e n o t y p e s  
o n  d i f f e re n t  t i l l e r s . ' F& I ' p l an t s  d e r i v e d  



f rom S p l an t s  gave homo geneous p ro geny , ent i r e l y  
F ,  whe reas ' F& I ' p l an t s  f rom a n  I phenot ype gave 
d i f f e r e n t  p roge n i e s  according to t he phenotype 
o f  the t i l l ers f rom wh i ch they o r i gi n ated ( T h i e � 
l eme n t , 1 9 7 9 ) . 

A l l  t he reported resu l t s  f i t  w i t h  th e wor k i n g  
hypot hes is previ ous l y  sugge s t e d  ( Th i e l lement , 
1 9 7 7 a ) wl 1ich con s i de re d  the po l l en phenotype t o  
b e  depende nt o n  t h e  nuc l e ar genune a n d  t l :e�1 there 
is an equ i l i br i um be tween two k i nds o f  p l asmons , 
one k i n d  l e ading t o  po l l en fert i l i t y  the o t h e r  
t o  p o l l e n  abort ion . Co n c lusive evi dence i s  s t  i 1 1  
lack i n g , a l t hough b i ochem i c a l  i n vest ig at ions of 
t he cytop l asmi c f r ac t ions ( DNA , prot e i ns ) are at 
present i n  progress . 

The aim o f  the work was to ob t a i n  by mat e r n a l  
se lect ion w i t h i n  a f i xed l i ne a s t ab l e  S c y t o ­
p l asm , but u n d e r  the greenhous e condi t i on s  used 
no further S p l an t s  were f ound i n  F even when 
der i ved f rom S p l an t s .  Howe vr r ,  t h�1

e f f e c t  of 
t emperature on t he p o l l e n  phenotype shou l d  be 
noted ( Le Guen et a l , 1 9 7 9 ; Due , 1 9 7 8 ) . I t  h as 
been s hown t h at the I phenotype , a heter ogeneous 
c l ass by de f i n i t ion , h as an i n t e r e s t i n g b8h aviour 
s h i f t i n g  more s l ow l y  t h at the S phenotype towards 
male f er t i l i ty . 
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Very l i m i t e d  ge n e t i c  var i ab i l i t y  h as been f ound 
w i t h i n  V i c i a  f ab a  for many impo r t ant char acters 
such as d i sease res i s t ance , i n s e c t  pest r e s i s ­
t an ce , p r o t e i n  qual i t y  a n d  e n v i r onmen t a l  adap t a­
t i on . I n  such c i r cums t an ces p l ant breeders o f t e n  
look f o r  gene t i c  v a r i a t ion wi t h i n  c lose ly r e l a­
t ed primi t i ve and w i ld spe c i e s  ( H awkes , 1 9 7 7 ) . 
Few a t t emp t s  have been made i n t h i s  respect f or 
V i c i a  f ab a  l ar ge l y  due t o  t he l i mi d i n f ormat ion 
on s uch aspec t s  a s  morpho l ogy and chromosome n um­
ber of r e l ated spe c i e s and the d i f f i cu l t y  in m a­
n i p u l a t i n g  them . 

V i c i 3  n arbonens i s  i s  c l o s e l y  r e l ated t o  V i c i a  
f aba and is known t o  be h i gh l y  r e s i s t an t  to d i ­
s;as s and insect s . A p re l im i n ar y  i n t erspec i f i c  
c ro s s i n g  p rogr am has been i n i t i ated t o  s t udy the 
poss i b i l i t i es f or gene exch ange be tween v .  r aba 
and V .  n arbon ens i s . Twe n t y  f i v e  crosses

-
be tween 

v .  fab a  ( v ars . Aqu ad u l ce C l a ud i a  and B u n y ards 
Ex h i b i t i o n ) and V .  n arbonens i s  mat e r i a l s ob t a i ned 
f rom USSR , Tun i sia a n d  Ge rman y h ave been a t emp­
ted bu w i  h no su cess . I i s  i n t ended i n  t he 
f ut ure t o  test o t h e r  V .  f ab a  r e l ated spe c i e s  such 
as � - hyae n i s cyamus ,  V .  gaITl ae a and V .  b i t h n i ca . 
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The f ie ld bean ( V i c i a  f ba m i n o r ) i s  grown as 
a s pr J. n g  sown c rop""""l'ilthe coo l e r  and mor "  moi s t  
reg i on s  o f  A us t r ia . I t  i s  u s e d  as a s o u r c e  o f  
p r o t e i n  and e n e r gy f o r  use i n  l i vestock feed i n g . 
Recen t l y t he b road bean ( Vi c i a  faba major ) ,  i n  
pa r t i c u l ar t he s h o r t e r  t y pes , bas been used i n  
b reed i n g programs a n d  i n  y .i e l d  per f orma n c e  t r i a l s  
where i t  can b e  compared t o  t he f i e l d bea n . 
Such t r i a ls have been car r ied out both i n  r e gions 
where f i e l d  bean s  are grown comme r c i a l l y  and in 
the drier regions under i r r i ga t i o n . Broadbeans 
are not gener a l l y used for human con sump t ion in 
Aus t r i a .  

The pr i nc i pa l b r  ed i n g objec t i ves a re L o m i n i ­
mize y i e l d  i ns t a  i l l L y  i n  I i e l d  beans a n d  t o  i n ­
cre ase e a r l i ness a t h e  s ame t i me a s  i m p ro v i ng 
y i e l d  capaci y .  I L  i s  a l so hoped to i m p ro v e  g r a i n  
q u a l i t y b y  e n h an c i n g p r o t. e i n  qu a l i y a n d  q u a n t i t y  
and b y  reduc i n g  a n  ! n u t r i t i o n a l  f ac t o rs . A t  p r  -
se n t  d isease r s i s tan ce i s  con s i de red as oi s . ­
condary import ance . Mut ations have been i n duced 
us i n g  gamma ( 3 , 5 , 7  Krad ) and f ast neu tron i r ra­
d i at i on ( 200 , 300 rad ) on seed mat e r i al of v .  
Kornberger K l e i nkorn i ge . Th i s  has resul d i n a 
r emark ab l e i n cr e a s e  i n  gene t i c  variabi l i t y  and 
s cr e e n i n g  is bei ng carried out to ident i f y  mu­
t an t s  which w i_ l l  be of value as bree d i n g  m a t e r i a l . 

Mut at ions have been i d en t i f i ed for the f o l l owi ng 
Ch ar ac t e r i s t i cs : a l t ered p l an t  t ype ( det e rmina te ),  
leaf sh ape and s i ze , f l ower morph o l ogy and pig­
men t at i on i n c l u d i n g  wh i t e  f l owe r i n g  types which 
may correspond t o  t an n i n  content d i f ferences in 
t he seed coat . D i f feren ces i n  grain s i ze of mu­
t an t s  up to the medi um- l arge horse bean s i z  may 
a f f e c t  t he propor t i on of seed coat and the con e n t. 
of t h e  d i f f erent an t i n ut r i t i on al f actors . R�s i s­
L ance to pod sh a t t e r i n g  i s  esp c i a l l y  i m po r t. a n  
f o r  h e  d ry grow i n g r e g i on s . Pos i t i ve a n d  ne­
ga t i ve s e l ec t i o n s  Lor p r o t e i n  con t en t  res u l ted 
i n  h i gh and l ow p ro Le i n  l i nes w i t h  dj f fe r e n t  amj -
no ac i d pro f i les . I t  was f o u n d  t h a  mos t o f  t h  
essen t i a l  ami n o a c i ds showed a n egat i ve c o r re l a­
t i on t o  prot e i n  content . H i gh protein mut an t s  
a r e  maint ained under bee-proof i s o l a t i o n . 

I n  the cross-breed i ng program b roadbeans are 
used as a gene source for ear l iness , h i gh n umber 
o f  grains per pod , h i gh g r a i n  we i ght and shor 
growth hab i t . F i e l d  bean mut ant s  are a l so i n­
c l uded i n  t h i s  program and d i f f er e n ces i n  r s­
ponse to i r r i gat i on are a l s o  b e i n g  stud i e d . 

A sp e c t s of b r o a d be a n  a n d  f i e l d  be a n  breed i n g  

SalvatoJz.e. Fotl 
lotitutcJ cli.. Ag1tonomi.a Gene/tale e Coltivazio»i E1tbaeee, 
U»iveMill degU S.tucli.. cli.. CatavU.a, V.<.a Valfuavoia 5 ,  
9 5 7 2 3  Catavi<.a, ITA L Y .  

Re cent research has i n vo l ved a con t i n u at ion o f  
t he work o n  agronom i c  s e l ec t i o n  and evalu at ion 
o f  f i e l d  bean ( Vi ci a  f ab a  equ i n a  and m i n o r ) pro­
gen i e s  f ound in S j c i l i an popu l at i ons and the en-
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1 argemen o f  L h e  b roadbean and f i  ld bean col -
t; i ons , w i  t b  anal y � i s  o r  charac t er i s t i cs an d 

re l a t: i ve v a r i a b i l i t y . A c ross -bree d i n g  p rogram 
h as a lso b en c a r r i ed o u L  Loge t he r  w i t h  s t u d i  s 
o f  t he fo l l owi n g  a g ronom i c  factors : 

- re l a t ionsh i ps betw en y i e l d , p l an t  dens i t y  
and i me o f  seed i ng .  

- re l u. t i \  agronom i c  va l u  o f  majo r ,  equ i n a , 
and rni nor . 

- i a t l u cnce of •m • i ronm n L a l f a\: t o r s on se l ­
l i n g , f r uc t i f i ca t i o n , Si n g le seed w i gh , 

y i e l d  per p l a n t  and p ro t • i n  can 1. n t . 
- eva l u a  i o n  o f  f e r  i l i z i n g  capac i ty o f  broad­

beans . 

The c u r r e n t  b reed i n g p rogram h as l ed to the 
ident i f i cat i o n  o f  n um rous l i n es of f i e l d  beans 
wh i ch ar of p ar t i cu l a r i n l •res l as regards Lhe 
b i oagronom i c  c h a r ac l e r i s t 1 cs o f  ear l i n ss , L i me 
betwe"n a n t hes i s  and ma t u r i t y , prod u c t i ve capa­
c i t y and p ro e i n  con t en t . Ten ol thes l i nes 
h ave been t aken for agronom i c  ,va l ua t i on . ne­
s u l t. s  h ave s hown t h at t he r e  i s  a re l a t i o n s h i p  
between produc i ve capac i ty a n d  y i e l d  compon e n t s  
( number o f  pods a n d  s e  ds a n d  1 000 seed we i gh t ) .  

Th obs rved var i a  i l i t y  i n  t h e  co l l ec t i on o f  
o v  r 1 00 popu l a t i on s  ava j l al> l e  has made i t  pos­
s i b l e �o s l e e  mat r i a l  wh i c h mny l ead o t he 
cons L i t ut i on o t  b roadbean va r i et i es f o r  L h e p ro­
duc t i on of dry gra i n  for h uman cons ump t i o n  and 
a n i m a l  f - d .  From L h  popu l at i on co l l ec t i on a 
\ a r i ab i l i l y ran ge o f  1 5  - 29% h a.s been observed 
ro 1· p rot e i n  con t  nt a n d  2 50- 3000 g f o r  1000 seed 
we i gh L . 

A p r e l i m i n a r y  s t u d y  of t h e  r e s p o n s e  o f  s o m e 
f a b a  b e a n ( V i c i a f a b a ) g e n o t y p e s 

to v e r n a l i s a t i o n  

Molian Saxena and Na.M.o.:tuU.al1 ll!tuo.Uni. 
Food Legume l mp11.ovemen.t P11.09Jt.am, 1 CARVA, P. 0 . 8ox 5466 , 
Aleppo , SYR I A .  

S t ud i es wer c a rr i ed out  on L h e  r spoos o f  
seve r a l  f ab a  bean gen o t y pes l o  d a l e s  o f  p l a n 1 ng 
rang i ng f rom a r l y  w i n te r  to e ar l y  s pr i n g , under 
f i e l d  ondi i ons in o r l h e r n  S y r i a  ( 36oN ,  392 m 
a�ove sea l ev - 1 )  d u r i n ff  t he 1 9 7 7 - 7 8  season . The 
s t ud ies r � ve a l e d  t h a t  m a n y  geno y p  s f a i l ed t o  
g i v  sat. i s .f a c tory rep roduc t i ve grow t h  when p l an­
ted i n  ·•ar l y  spr i n g .  I t.  was suspected t h a t  t h ese 
� n o t ypes m i gh t h P.ve a c· h i l l i n g  r q u i remen t wh i ch 
was n o t.  be i n g  me l when L he crop was p l a n t ed l a l  
i n  L he season . I n  order to les t L h i s  a p re l i m i ­
nary s udy on ve rn a l j s a t i on was c a r r i  d o u t  du­
r i ng t he 1 9 7 8- 7 9  s ason us i n g  seven d i vers ge­
not ypes of f ab a  b 'an co l l e c t e d  f rom w i t h i n  I CARDA' s 
region ( The N a r  E as t.  and No rth A f r ica ) . 

Se l ected seeds were L reated w i t h  t h i r a.m and 
ben l at f u n g i c i des and th n soak d i n  w a t e r  fo r 
24 hours , w i t h  orcas i on a l  s i r r i n g , to i n i t i at e  
t h e  p rocess o f  ge rm i n a  ion . A f t e r  soak i ng ,  h 
seeds we re p l an t ed i n  mo i s �  sand t ro�r� s wh j ch 
were l ra n s f  r red to a r e f r i ge ra o r a n d kc>p t  wi h i n  
a emperat ure r a n ge o f  l c. o  5°c for 3 8  days . 
Ve r n a l ised seeds ( V )  were p l an t ed i n  20 cm p l as­
t. 1 c  po t s  con t a i n i ng a soi l + s and med i um and t h e 
p l ots were k p t  i n  an u n he a  ed p l as i c  house a n d  
we re we l l  supp l ied w i t h  n u t r i e n t s  a n d  wat e r . 
Unve r n a l i sed seeds of l h e  same ge not ypes we re 
p l an t ed at t he s ame t i me , t hese be i n g p re-soa:.. d 

for 24 hou rs and han d le d  i n  L h e  s ame way as t h e  
vernal i sed s e  ds i n  order LO act a s  u con t rol 
( C ) . F i ve p l an t s  we re g rown i n  e ac h  po t anti t here 
were f our rep l i c a t io n � . The t emp r a t u rP i n  L hP 
p l as t. i c  house r a n ged ! ram 5oc l o  32°C dur i n g t h e  
grt\\' t h  per iod u n  L i l  1 00"' ! l owe r i n g ( i .  · .  a l l 
p l a n ts i n  th po t h a d  a t  least on f l ow . r )  h ad 
been o b t a i ned i n  a l l t he t re a t mc n L s . T mpera t u ­
rC's lower tha1i 1 0°c were r e a  · twd on l y  f o r  short 
p ·r l od s  on sornr d ays d u r i n g  t he grow t h  pe 1 iod . 

I t  was fou n d  t h u t  vern a l lsat ion h as t •n d t h  
f l ow r i ng proc s s  i n  a l l .;enot ypes ( Tith l e  l ) ,  
u l  hough t h!! magn i t u de o f  t h i s  e ! iec t \ • i e C:  con­
:; i derab l Y . P l a n t s  w re samp l ed f rom each pot a t  

he 100%. f l owe r i n g  s t ag i n  o r de r  t o  dt� Lermi n e  
h e  ef fec t o r  t h e  r atme n t s  on t h e  d v e l opme n L  

o f  h e  t h e  repro d uc l \ e  s r u c t u res ( f l owe r bud� 
f lowers and youn g pods ) p e r  p l an t . A pos i t i ve 
e f fect o i  t he t re a t men t was observed i n  a l l L hu 
geno t y pes ( Tab l e  2 ) . I t  wou l d  be s a f  Lo i n fP r  
t h a t  t he genot ypes t es t ed h ave a facu l t. a  i ve 
ver n a l isa ion req ui remen t  i n  view o f  t he f a c t  
L h a t  f lowe r i n g  occu r r· d e v e n  i n  unver n a l i se d  
p 1 nu t s  and t h a t vern a l i s a t i o n  h as tened and e n ­
couraged rep roduc t ive g row t h . 

A l t h ough t h i s  s t ud y  w as very p re l i m i nary i t  
h a s  generated i n t e rest f o r  more i n t e n s i ve i n v s­
t iga� i ons i n t o  L he g n o t. y p i c d i f fer nces i n  ver­
n a l i s al i o n  req u i r �ne n t  a s  t he se cou ld b e  o f  con­
s i d e r ab l e  s i gn i f i cance for breed i n g  var ie t i es 
w i t h  w i de r  adttp l ab i l i t y . 

Tab l e  1 .  E f fec t of ver n a l i s a  ion on t i me t aken 
for 1 00%  f lower i ng and t h e  pos i t i o n  of 
f i rst f l owe r i n g ax i s  i n  seven ge no­
t y pes o f  f ab a  bean . 

Days f rom P l an t i n g  
Gen o t v pe to F l owe r i ng 

Cyp rus Loc a l  

G i za-3 

£ 

60 

6 3  

Jordan i an Loc a l  6 8  

G i za-2 

G i z a - 4  

7 0  

7 0  

Lat t ak i a  Loca l 70 

Lebanese L•>c a l  7 2  

* C  Con t ro l  
V Ve r n a l 1 sed 

5 5  

62 

6 2  

6 2  

57 

6 2  

6 7  

Pos i t. i on o f  F i rs t  
l :Ii' 1 o rasce n c  

( l = l s t  r '>dr. �t r . )  
c v 

5 . 7 5 . 7  

6 . 5  5 . 7  

5 . 7  4 . 5  

7 . 7  6 . 0  

6 . 7  5 . 2  

6 . 0  6 . 2  

7 . 2  6 . 7  



Tab l e  2 .  E f fect o f  vernal i s at i o n  on t he deve lopncn t  o f  r eproduc t i ve s t ruct ur e s  o f  f aba be an s * . 

Genotype 

No . of I n f l o res cences 
per P l ant 

Tot al3 No . 
of Flowe r s  
pe r P l an t 

Tot a l  No . o f  
F lower B uds 

pe r P l ant 

Dry Wei gh t of Reproduct i ve 
S t r uctu res ( mg / p l ant ) 

Cypn:s Local 

G i z a- 3  

Jordan i a n  Local 

Giza-2 

Giza-4 

Lat t ak i a  Local 

Lebanese Local 

C Cont r o l  
V Ve r n a l ised 

c 

5 . 2 5 

5 . 00 

6 . 2 5 

3 . 7 5 

5 . 7 5 

6 . 25 

5 . 50 

v c v 

6 . 2 5 1 2 . 00 1 4 . 00 

5 . 2 5 9 . 7 5 14 . 2 5 

6 . 7 5 1 3 . 50 15 . 50 

4 . 50 6 . 2 .:» 8 . 7 5 

6 . 2 5 1 0 . 2 5  19 . 00 

7 . 7 5 1 1 . 7 5 1 7 . 25 

5 . 7 5 4 .  50 1 2 . 00 

c v c v 

0 . 00 0 .  7 5  4 30 690 

1 1 . 50 0 . 00 4 30 470 

1 5 . 2 5 6 . 7 5 5 10 6 7 0  

3 . 2 5 4 . 2 5 2 80 390 

1 1 .  75 2 . 7 5 5 50 350 

1 7 . 50 1 0 . 00  5 20 550 

20 . 2 5 1 0 .  7 5  4 70 390 

* = Al l measureme n t s  were m ade when 100% f l ow 2 r i n g  h ad been at t ai n ed in all t he t re at ment s .  

S c a n n i n g  e l e ctron m i c ros c o p e  s t ud i e s  
o f  V ic i a  faba st i gm a t i c  e x ud a t e s  

C .  Pa.cd, P . J .  Ga.tu. , N . T .  Ha.JlJl.,{,.6 a.n.d V .  BoulieJt; 
Vept . 0 6  Bota.n.y, Un.-iveJl.J.l.{,ty 06 VWtha.m, VWtham VH I 3LE,  
ENGLAND . 

A s cann i n g  e l e c t ron m i c ros cope was used t o  s t udy 
the s t i gmas of i nbred l i nes o f  f i e l d  bean ( Vi c i a  
f ab a  minor ) .  The ab i l i ty o f  f l owers to s e t  seeds 
i n  the absenc e o f  ' be e - t r ippi n g ' ( or aut ofe r t i l i t y )  
has been snown to be depende n t  o n  t he secret i o n  
of a s t i gmat i c  exudate whi ch occurs b e f o r e  an t h er 
dehi s cen ce . If they were l e f t  ' un t ri pped ' auto­
st e r i l e  i nbred l i nes did not secrete an exud ate 
un t i l  late i n  f l ower deve lopment . Howeve r , ma­
nual tr ipp i n g  or emas culat ion of f l owers i n c rea­
sed s t i gma exudat i on . 

Anther d i h i s cence oc curs one or two days b 2 fore 
ope n i n g ; by fre e z i n g  f l owe rs i n  l iquid n i t rogen 
vapour to prevent d i s t urb ance o f  po l l e n  dur i n g  
d i s s e c t i o n , i t  was shown t h at aut os t e r i l e  l i nes 
always had po l l en gr a i ns o n  t h e i r  s t i gmas before 
f l ower ope n i n g . S e l f-po l l e n  t here fore h as a t em­
poral advan t age over cross-po l l e n , but it does 
not germi nate unt i l  the s t i gm at i c  exudate accu­
mulates , thereby a l low i n g  the pos s i bi l i t y  o f  
cross-po l l i n a t i on . L i n es wh i c h  have previou s l y  
b e e n  te rmed autos t e r i l e can t he re fore b e  c l assed 
as prot androus whi l e  aut of e r t i l e l i nes are pro­
to gy nous . 

Present work is aimed at d e t e rm i n i n g  the r o l e  
o f  t h e  s t i gmat i c  exudat e i n  po l l e n  germ i n at i on . 
Asp e c t s  of po l l i n a t i on and f er t i l i s at i on r e l a­
t i ve to the phys i o l o g i c a l  deve lopmen t  of t h e  f l o­
wer are also be i n g  exam in e d . 

Re f e rence : 

Paul C . , Gat es P. , Har r i s  N . , and Roul t e r  U ( 1 9 7 8 ) . 
' Asyn chronous sexual deve lopme n t  d e t e r ­
m i nes the breedi n g  s y s t em i n  f i e ld b e an . ' 
Nature 2 7 5 , No . 5675 , 5 4 - 5 5 . 

V icia faba 
root nodules 

I m p r o v e d n i t r o g e n  f i x at i o n  i n  f a b a  b e a n s  
( V i c i a fa b a  l 

Ra. 6 ,(_qui L� .t'.a.m 
Food Legume Imp�ovemen;t P�og�. I CARVA, P . 0 . Box 5 4 6 6 ,  
Aleppo , SYRIA.  

L imi ted s ur veys carried out in f armers ' f i elds 
i n  t he Near E ast a n d  Nor t h  A f r i c a  region h ave i n ­
d i cat ed that V i c i a  f aba usual ly nodu 1 a t e s  we l l  w:i t h  
t h e  n at u r a l l y-OCCUr r i n g  Rh i zob i a .  Howeve� w i t h i n  
any o n e  are a  t he nodule deve lopmen t  v ar i es f rom 
f i e l d  to f i e l d  an d t h i s  is seen prj mar i l y  as a 
res u l t  o f  variations i n  man ageme n t  pr act i ces . 
For example , i t  h as been observed t h at p l a n t s  i n  
i r r i gated f i e lds i nv a r i ab l y  h ad more nodu l e s  t i . ?.  r. 
p l an t s  i n  n e i ghbour i n g  un i r r i gated f i e l d s . Th0�e 
surveys have he lpe d to iden t i f y  several prob lems 
asso c i at ed w i t h  n i t r o gen f i xat i on i n  bro adbean s  
i n  t he regi o n . As a resu l t  a ser i e s  of s t ud ies 
at A l eppo h ave been i n i t i at e d  t o  inves t i g a t e  t hese 
prob l ems an d t o  i mprove n i t r ogen f i xat ion i ll V i c i a  
f aba i n  t h e  region . 

Studies h ave been m ade on f i ve Rh i zob ium s t r a i n s  
( BB lOC , BB 1 4 C , B B  2 1B ,  BB 2 2 B  and I C  9 2 5 3 ) al l 
o f  wh i ch wer e  i so l at e d  f rom the West As i a  region 
and were found to be h i gh ly e f f ec t i ve under green-

21 
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<:> u s e  co n cl i t. .i o n s . T h (� i n o c.• u i a t i <.> n J ' (� s p o n s e �  o f  
l > e s (:?  s 1;. n1 1 n s o n  n o cl u .L a L 1 on a n d  g 1· o w L. il (J f 1. 1 1 1· e �  
:1 l:i ei b e a n  r� 1 1 l. 1. i v a .l 'S ( Lo c; oi l J , a i · :;(�' .  G i z a - 2 a n c! L u -

<"� il I S ma l l )  \':,,, i· e  1m� as u 1· e d . T h e  : 1 .i m  o f.  1. i l e  �· x p 1  -
t' i l '1 10; ll t \'.' fe,C:i 1 0  (.) (� (; (:' 1'!11 .l ll (;! 1. ]1 F· f' e a s i h i l i 1. y r� f  i n r 1 · 0 -
duc i ng h i gh l y  e f fect: i ve Rh i zob i um s t ra i n s  I n t o a 
s ci i  I a ]  r e a cl \• <" on l a i n  i n g  I' a h a  I H• a n  1111 i zob i a .  1 L 
w a s  l' o u n cl t. inn i 11 u c u l a t i ( ) 11 w i 1 il s olo;;;--·1TI1l-.z01J i um 
s t  r a j  1 1 ��) g a vt=: l a .c g { '  "i. n c: r �� a s us i r1 { h (�  n urn !) l"' ('l r n r:i -
cl 11 J e� S  ( Tab l "  I ) .  Tll e n�  ·-.'1 a s  a l ,..-; o a J l " S i 1 i v1' i 11 -
1 <> nt c 1. i .  o n  l .w  t I'.'<? H n c; u I t i v a 1 • s a 11 cl i'l 11 .i. z o IJ i urn ;,; I: r a j  1 1  • 

T i l e  n o cl u ·1 c cl e v e 1 op m e n 1. c>J' 2 3 ," :1 !:> <-:. !-;, . . ,1 , ,  :· c! l 1 i v : . 1 . 
o l J t a i 11 E; c\ l i·om d i  . .f l' e r e n t c o u 11 1 1· i c; .s w a s · x am i n e d  
i n  a r e p l i c a t e d  t r i a l w i t h  a n d  w i t l10 u i- i n o c u l. a -

t i. 0 11 . I t  w a s  [' u u n cl t. h a t  t h e  c u ·! : i ·· " � ' 8  v a r j e d c o n ­
s i c! P r a b l �' i n  L l l e i. r  n o d u l (,c p r o cl u c l  i o n wl1 e;· t h c· r· i Jl ( J ­
c u l a t e d  o r  n o t. .  Fo r e x amp l e , o n e  c: u l 1  i v a r  ( g r e e n  
W i n ds o r  f r o m  t il e  UK ) f o r m e cl  o n  a v e r a ge 1 7 0 n o d u ­
.l e s p e r  p l a n t  w h c� r e as a n o t h c� r ( H u d ( • i l i a - 7 2  f ro m  
t h P  S u d a n ) f o r m p cl  o n l y  3 5 . Rh i z o b i u m L n o c u l a L J o n 
i n c r e a s e cl  n o cl u l e  p r o d u c t i o n i n  1 4  o f  t h e  c u l t J ­
\· a r s  t e s t e d , t he p (� r ce n t age i n c n-• ase r an g- .i n g  l" rom 

7 . G % t o  9 2 . 5 % .  I t  w a s  � l s o  f o u n d  t h at t il e  d r y  
m a t t e r  p r o d u c t i o n o f  t il e' c u l l i v a :r s  i n c r e a s c-' d a l o n g  
w i t h  t h i s  i n c r eas e d  n o du l a t i o n .  

A b o u t  1 00 d i f f e r e n t Rh i z ob i um s t r a i n s  h ave r e ­
c e n t l v  b e e n  i so l a t e d  f r om nod u l e s  c o l l e c t ed i n  
S y r i a

·
, J o r d an , L e b a n o n , E gy p t , S u d a n , �·,) r c, c c0 a n c; 

L y b i a .  A t  p r e s e n t  t h e s e  s t r a i n s  a r e b e i n g a u ­
t h e n t i c a t e d a n d  e v a l u a t e d  u n d e r  g l a s s h o u s e  c o n ­

d i t i o n s  t o  d e t e r m i n e  t h e i r  s u i t ab i l i t y f o r  u s e  
i n  f i e l d  t r i a l s . T h e  mos t e f f e ct i v e s t r a i n s  w i l l  
b e  mu l t i p l i e d  f o r  r e g i o n a l t e s t i n g , n n d  w i l l  b e  
s u pp l i e d  t o  an y i n t e r e s t e d  s c i e n t i s t s . 

T a b l e  1 .  T h e  e f J e c t  o f  R h i z o l l i um I n o c u l at i o n o n  
Nod u l e P r o � u c t i o n  i n  Th ree f a b a  b e an 
�� u l t i v ar s . 

N umb e r  o f  
Cu l t i v ar T r e a tme n t Nod u l e s  

P e r  P l an t *  

{ 
n o n e  4 9 . 4  + 5 . 2 

BB- 2 1 B 104 + 9 . 5  

Lo c a l  L a r ge 

{ 
n o n e  3 3 . 1  + 1 .  2 

BB- 1 4 C  6 9 . l  + 7 . 6  

G i z a - 2  

{ 
n o n e  5 1 . 4  + 7 . 7  

I C- 9 2 5 3  9 1 . 5  + 1 0 . 5  

Lo c a l  Sma l l  

* N o d u l e s  we r e  co u n t e d 118 d �� y :-o  a f t e t' t;e rm i n a t i o n . 

Wa t e r l o g g i n g a n d  d ro u g h t e f f e c t s i n  f i e l d  

bea n ( V i c i a  fa b a  m i n o r ) 

AUL Taha and V .  S .  H .  VILe.nnan 
Ve.pt . 0 6  Ag!Uc.uUU!!.al. Botany, Un{veJWily o n  Re.ad-<.Hg , 
Wlu.:te.l1.ni9 lit6 , Re.aclcn.9 RG6 2 AS .  ENGLAND . 

Us i n g i n  mos t  c a s e s  t h e  cu l t i  v ar V i c i R  f ab a m i n o r  
v a r . ' Ma r i s  B e ad ' i t  w as f ou n d  t h a t  f i e l d b e a n s  
s u f f e r e d  l e s s  f r om e q u a l  d u r a t i o n s  o f  w a t e r l o g ­
g i n g  t h a n  d i d  a c u l t i v a r  o f  g a r d e n  p e a .  Howe v e r  
b o t h  p l an t s  w e r e  s er i ous l y  a f f e c t e d  b y  w a t e r  s h o r ­
t a g e s  r e s u l t i n g  i n  i n c i p i e n t w i l t i n g .  T h e  o b s e r ­
v e d  w a t e r l o gg i ng e f f e c t s  we r e  app r o x i ma t e l y  t he 
s ame w h e n  p l an t s  w e r e  g r own i n  t h e  f i e l d , i n  p o t s  
c o n t a i n i n g  v a r i o u s  s o i l t y p e s  i n  t h e  g l a s s h o u s e  
a n d  i n  s a n d  a n d  c u l t ure s o l u t i o n s . 

1\ c" 1 ' :1 1. i (l n  s t u d i e s  s l i ow,:o ci t li :u. u x >• :; (, n  d <? f i c i e n •- °' '  
\'.' � S  l h � 1Ti8 i n  c a l l S t: O f1  \V { l ·c �� 1· 1 o r...;g i n g .  'l\� n l \..i � 2  
r l :t \' S  o I w : 1  t. �· r J  c> g f.'.' i n g- p 1· o d u c<; c.l  s u l) S I a 11 1  i :i I c l :ir:1c1 -­
G>::: ; 1 1 a l l g 1 · 0 \\· t h  :-\ L a g 1-· .s b u t  w a t>-· 1 · J o g g i 1 1 g d u r i n � 
c h •" P :1 ; · J 1, t. o m i cl n owe r · i n t•: s i. a i;es w a s  t h •= mo s t  
e l f e , ;. t i \• �  i n  n � d u c ;. i n g >' .i •::- l cl. c, . T l ! ,, l o s :;; n f  _\l i e' · ] \] 
w a s  a s s o <' i :1 t. ecl 1·r·i t. 1 1  poci - s 1 · t. r. i 11 g  f :i i J. u I" <L 

' l' l l t- 1110 1· p i 1 n l n g i G a l (� J' l r'' < ' t· s u l  w a t. <'· 1· i n g: g i. 1 1 g :J t Hl 
cl > "rnwl1 1 \'.'c r· e <) i ' t. 1> n s i m i  L 1 1 · a n cl i n c .l u cl 1> cl . 

.s 11W J l '" ]' s i z (:"· 0 l (-' x ) l a  11 cl j ll g· 1 e "  Vt'' OS 
- 0 a r l y S <' IH·' S CP ll (' (' o f  o l d(� ] '  J e ;\ V t ' S  
- ,-:; !J o r t. t� r  i n t  e 1· n o ck s  
- s u p p n� s s i o n o f' 1 · 0 0 1. g: r o1\·t 1i 

Tap i· oo t cl e a t. h  i n  p I a n t s  g " o w n  in 11 a i  '� r l o ggc-· cl 
s o i l s  o c c u r r e d  f r e q u e n t l y .  

T h e  p h � s i o ] o g i c a l  e f r � c L s  o r  W R l 8 r 1 o g g i n g  i n ­
( ' J u d 0 d : 

- l ow l e v e l s  o f  c y t o k i n i n s i n  t. h e  e x u d a L <: s  
c o l l e e t e d  f r o m  s t e m s  c u l  tH :� a r  g r o u n d  l <.' V c' l .  

- h i gh l e ve l s  o f  a bs c i s i c a c i d  e s p e c i a l l y  
i n  t h e  p o d s  o f  p l an t s  w a t e r l o g ge d a r o u n d  
e a r l y  p o d  f o r m a t i o n s t a g e s . 

- r e d u c t i o n i n  n u t r i en t  u p t a k e  a n d  i n  s u b ­
s e q u e n t  d i s t r i b u t i o n p a t t e r n s  o f  n i t r o g e n  
a n d  p h o s p h o r u s . 

P l a n t s u n de r d r o u gh t c o n cl i  t i o n s  a l s o s h ow e cl 
i 1 i gh l e v e l s o f  ab s c i s i c  a c i d , ( AD il ) , p a r t i cu l a r l y  
i n  t h e o l de r  l e a v e s . Re c o v e r y o f  t h e  p l a n t s  a n d 
r P d u c t i o n i n  t. h e  l rc:· v e l  o r  A G !\ i n  t h e y o u n ._:; E ' l' l e av e s  
o c c u r e d  m o r e  r ap i c! J y  fo l l oll' i n g d ro u g h t. a s  oppo s P cl  
t o  w a t e r l o g g i n g . 

T h e  e f f e c t  of s o w i n g  d a t e a n d w a t e r i n g  
i n t e r v a l  o n  t h e g r a i n  y i e l d of b ro a d b e a n  

O>e1 man A . A .  Ag e. e. b  
Hu.duba Re.-� e.Mc.11 Sta..tion, P .  () . B o x  3 i ,  Ed- Vmne.IL, SUVAN . 

B r o ad b e a n  i s  t h e  m o s t i mp o r t a n t  food gr a i n l e ­
gume i n  t h e  Sud an . The e f fe c t  of sow i n g  da e on 

he gra i n  y i e l d  o f  � h  crop hns been studied by 
l le i pko ( 1 965 ) and Abu S a l i h  e a l , ( 1 9 7 3 )  who 
round he opt imum sow i ng d a tetobe around m i d  
October . Howe ver t here h as l a  e l y  been a l ar ge 
i n cren.se i n  l h e  i n c idence of w i l t  d i se a c; e  crJm1, lf: "  
i n  p l an t s  sown j n O c  obe1· w i  h t h e  r es u l t  t h at 
farmers have d e l ayed t he i r  sow i n g  u n t i l  ovembe� 
'l'he d i se a.s wa.s f i rst repor ted by I b r ah i m ( 1 972 ) 
who ascr l b  d i to F .  so 1 an i  ! · sp . f abae . Work 
h as t herefor been car r i ed out t o  reassess t h e  
e f fect o !  sow i ng d a t e  on p l an surv i va l  and o n  
t he gra i n  y i e l d  o broadbea n , and t o  d e te rm i n e  
whe Lber t h e  w i l t  d i se ase i n c j de n ce cou l d  b e  i n­
f l u e n ced b y  v ar y i n g t h e s o i l  mo i s t u re r e g i me . 

An i mproved loc a l  var i e t y  ( BF2 / 2 )  was grow n  on 
a he avy c l ay ver t i s o l  s o i l ,  t re atme n t s  con s i s t i n g  
o f  1 3  sow i n g  d at e s  at wg ek l y  i n  e r v a l s  f rom Oct o­
ber 4 t h to Decemb e r  27 t . The t reatme n t s  were 
f ac ori a l ly combi ned wi t h  three wate r i n g  i n ter­
vals o f  7 ,  14 and 2 1  d ay s , an d the p lots were laid 
out i n  sp l i t  p lo t  r andom i zed b locks w i  b f i ve re­
p l i cates . The s ub-p lot s i ze w as 8 . 6  m x 3 . 0  m 
of wh i ch 7 m x 1 . 8  m was b rvested for y i e l d  

Sow i ng d ate , wate r i n g  i n te r v a l  and L h e i r  i n t:­
ract ion had a h i gh l y  s i g n i f i c an t  ef fect on grain 
y i e l d . The e f f e c t o f  t he w i l  d i sease comp l e x  
on gr a i n  y i e l d  w a s  more pronoun ced han that ob­
se rved by Abu S a l i h  et a l , ( 1 9 7 3 ) which may ex­
p l a i n  why the opt i mumsaw i n g  t i me was s i gn i f i can-



t l y  a f f e cted by the wat e r i n g  t re atme nts .  
th

Tbe op­
t i�gm sow i n g  date l ay b etween October 1 8  and 
2 5  whe n  the crop w as wate red week l y , and dur i n g  
the f i r s t  e i �ht days o f  November when t h e  crop 
was watered every two or three weeks . The wate­
r i n g  tre atme nts were probab l y  act i n g  i n  two way� 
the f i rst indi rect ly t hrough t h e i r  e f f e ct on the 
mi croc l imate and there fore on t h e  i n c i dence of 
t he wilt dise ase and the se cond direct l y  a f f e c­
t i ng t h e  p l ant vigour and the suscept ib i l i t y  of 
the roots t o  w i l t  att ack . 

On aver age it was f ound t h at i n creas ing the 
wat e r i ng i nt erval f rom one t o  two or three weeks 
resulted in gra i n  y i e l d  r educt i ons of 56 or 1 3 3% 
respe c t i vely , r e f l e c t i n g  the h i gh l y  ar i d  nature 
of t h i s  agro- ecological zone . 

Whe n the p l ant he i ght and the components o f  
yie ld were studied i t  was ob served t h at both so­
wing date ( T ab le 1 )  and wat e r i n g  i nt e rval ( Tab le 
2 )  h ad a h i gh l y  s i gn i f i cant e f f e ct on the number 
of p l an t s  per unit area and t h e  number of pods 
per p l an t  as we l l  as p l ant h e i gh t  and the 100 
seed w e i ght . The number of seeds per pod w as 
also s l i ght l y  affect e d , the aver age value b e i n g  
2 . 4 .  P l an t  h e i ght var i e d  w i t h  sow i n g  d a t e  i n  a 
p arabo l i c  manner , and i t  may be t h at there were 
fewer s i t es av a i l ab l e  for pod dev e l opme n t  at e i ther 
end of the parabo l a .  P l an t  h e i gh t  w as also de­
creased by d e l ay i n g  t he wateri ng f rom 7 to 21 d ays 
i n t e rva l s . 

There were s i gn i f i c ant reduc t i ons i n  p l a n t  st and 
in p l o t s  sown dur i n g  the e ar ly part of October 
( Tab l e  1 )  due t o

.
the h i gh i n c id e n ce of w i l t  d i ­

s e a s e  complex . The e f f e c t  o f  t he d i se ase w a s  s i ­
gn i f i can t l y less whe n  t h e  p l o t s  w e r e  wat ered week l y . 
The n umber o f  pods per p l an t  was h i ghest for the 
October sown p l an t s  due t o  t h e  l ow p l ant st and 
and t h e  h i gh degree of branch i n g , but it de crea­
sed w i t h  de l ayed sowi n g , reach i n g  very l ow levels 
w i t h  the December sow i ngs ( Tab l e  2 ) . S i gn i f i c an t ­
l y  more pods were found on watered p l ant s . 

Seed s i ze decreased w i t h  bot h d e l ayed sowings 
and with mo i s ture stress , but t h e  e f fect of so­
w i n g  date was more pronounced . De l a y i ng the so­
w i n g  u nt i l  af t er the opt imum date exposed the 
p l an t s  t o  u n f avourab l e  enviro nme n t al condi t ions 
( d i s ease and heat s t re s s ) thereby l im i t i n g the i r  
phot osynthet i c  c apaci t i es a n d  g r a i n  f i l l i n g .  

Th i s  s tudy c l ear ly showed t h at the sowing date 
o f  broadbeans under the preva l e n t  agroc l imat i c  
cond i t i ons i s  very cr i t i c a l . The growin g season 
is short and l imited at the b e g i n n i n g  and tbe end 
by h e at and disease s t ress . Soi l moisture s i g n i ­
f i c an t l y  a f fects t h e  prevalence a n d  seve r i t y  o f  
w i l t  d i sease comp l e x . 
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Tab l e  1 .  The � f fect o f  S owi n g  Dat e on the Num­
ber of Fi e l d  Bean P l an t s  per m2 and on 
the Number o f  Pods per P l ant . 

Sow i n g  Date 

October 
4 11 1 8  2 5  

November 
1 8 1 5  2 2  2 9  

De cember 
6 13 20 27 

No . o f  
P l an t s  
per m2 * 3 9 16 1 9  2 1  2 2  2 2  2 3  2 5  2 3  24 2 7  2 5  

+ 0 . 7  

No . of 
Pods per 
P l ant 

+ 1 . 1  

3 4  26 19 1 4  1 3  1 1  1 0  1 2  10 8 8 5 5 

* F i gures gi ven are me ans o f  t h ree values t aken 
at w at e r i n g  i ntervals o f  7 ,  1 4  and 2 1  days . 

Tab l e  2 .  The E f fect o f  Wat e r i ng I n t erval o� the 
Number o f  F i e ld Bean P l ants per m 
and the Number of Pods p e r  P l ant . 

No . of P l an t s  
per m2 * 

SE + 0 . 4 

N ::> . of Pods 
�-:icr P l an t *  

S E  + 0 . 5  

7 

2 0  

1 7  

Watering I n terval 

1 4  2 1  days 

20 20 

1 3  10 

* F i gures given are means of values t aken f rom 
13 s ow i n g  dates . 

E s t i m at e s  of t he g ro w t h  p o tent i a l  o f  f i e l d  
b e a n s  ( V i c i a  f a ba m i n or l 

R. Thomp60n 
Sc.o;t,t.U,h Ho!Ltic.uUwtat I n&t.Uute., Inve.JtgoW'Ue., 
Vunde.e., VV2 5VA, SCOTLANV, �-

Y i e lds of f i e l d  be ans in t h e  UK are somewh at 
var i ab l e  and t h i s  may be a major constraint on 
expan s i on o f  the acre age . Much emp h as i s  i s p l a­
ced on d i s cover ing t he sourc e s  of v ar i at i on in 
y i e l d  in V i c i a  f ab a ;  addi t ional unders t anding 
w i l l  perhaps l e ad t o  i mproved y i e l d  as we l l  as 
more cons i s tent per f orman ce . When considering 
y e ar t o  y e ar d i f ferences or e ven s i t e  t o  s i t e  
d i f f erences i n  y ie l d ,  i t  woul d  be h e lp ful t o  h a ve 
a y ards t i ck for y i e l d  b ased on produ c t i on f rom 
p l o t s  grown under de f i ned and reproducab l e  gro­
wing condi t i ons . By choos i n g  cond i t ions that 
wi l l  maximise y i e l d  it i s  poss i b l e  to use these 
plots for t h e  addit i on a l  obj e c t ive o f  est imat ing 
pot e n t i a l  product i v i t y  for any part i cu l ar e n v i ­
ronmen t .  

Such p l o t s  h ave been cal led measured-maximum 
y i e l d  ( MM )  plot� ( Th ompson and Taylor , 19 79 )  t o  
d i s t i nguish t h e  resu l t s  they produce from tbe 
est imat e d  ' po t e n t i a l ' y ie lds derived from mathe­
mat i cal mode l s . In p r i nc i p l e  t h e  p lots are de­
v i se d  to provide non - l i mi t i n g  leve l s  of a 1 1  re-
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source::. except 1 igh t ,  temperature and CO Co1.1-
prchensive pest and disease control is p'ovidcd 
though appropriat� sprays, nnd prot�ction from 
vermin by surrounding and covering with netting. 
The rooting medium i s  a :spec 1 a l l }  prepa .. ed h i gh 
fer t i l i ty composL enclosed tn 30 cm high wooden 
shutterinr. each 1-1lot cov. in� an nrea Qf C m :-.  1 21'1 ,  
and sited djrectly upon the 1nd1genous topsoi l .  
The topso i l  1s known to be substan t i a l l y  free 
of major pest and d i seas� problems. Irrigation 
and nut1·ients arc provided th t·ough a t r i ck h· ' r r i ­
itntion system. Gr·owth and peld o t  this crop are 
compared with a control plot gro11.� al o•igslcie usin� 
a standard o! cultural management . 

Exploration of the effects of Bpcct f i c  factors 
on growth and yield are made by superimposing 
such facLors ( e . g .  irrigation, spacing) in a <;pl i t  
plot fashion over the MM a:id control plots. I n  
the first instance classical growth analysis was 
used to establish d i  ffercnces in growth pat terns 
between the MM and control plots (Thompson 1978). 
Interes t i n g l y ,  although the MM plots gave 30% 
more total dry matter yield than the r·11nLrol, l:h(• 
increast? i n  dry bean y i e l d  was only about 12%. 
These d i f ferences i n  growth could be atLributed 
mor� Lo increased leaf area duration than to im­
proved neL assimi lation rates or improved rela­
tive growth rates . 

Subsequenl experiments bave e'Ca m ' nerl the? effc�t.;; 
, r plnnL density and irrigation on ptrformance. 
I It <>rac l i c  n� IYC re found bc�tween le. v1;. l 0 r fert i l it y  
( MM or control) and p l a n t  density o r  irrigation, 
both i n  respect of tolal <!ry matter production 
and bean )iel d .  FacLors involved i n  dPtermining 
the raLio of beans Lo total plant dry weight are 
being sought and examined i n  an effort to deCin� 
conditions favouring high seed yields. 

Reference: 

Thompson , R. ( 1978 ) . ' Fi e l d  plots for the pra­
tical estimation o f  potential y i e l d ' 
Paper submi tted t o  Scientifjc Horticul­
turae. 

Thompson R. and Taylor H .  ( 1979 ) .  ' Crop growth 
and partition o f  assimil ates in f i e l d  
bean ( V i c i a  faba ) : responses to elimina­
tion of some major cons�ra1nts . '  
Proceedings of Symposium on Vicia faba 
held at Bari , Italy and convened by the 
EEC Seed Protein Group ( j n  press ) .  

Sowing date t ri a l s  for field beans 
( Vicia faba minor l a n d  broadbeans 

( Vicia faba major J 

U. Z<Uotto and L. Toiuci'o 
l�.tUutc rlA.. Agto1tomia.1 Uiuv<?lt.6-Ua di Padova., 
V{.a Glulde.itigo, 35100 Padova, ITALY. 

Spring sown V'icia faba minor cannot he casi l�· 
accommodated i.iitO"the normal crQp rotations or" 
Northern Italy because 0£ j t s  low yields. It was 
therefore of interest to carry out yield t r i a l s  
i n  1976 and 1977 t o  dcterwina t h e  highest y i e l ­
ding spring-sown varietivs and to compare the 
yjelds of 8pring and autumn-sown plants. 

The hight.•st y i e l d i ng spring-sown L ield bean va­
riet ies were Asco t t ,  Ackerpcrle , Maxime, Pnvana 
and Mnris Blaze which gave f rom 8 . 5 to 9 . 5  q 
protein/ha when sown at tbe end of February or 
the begining of March . For autumn sowing Che 
average yield or the 1 3  V .  faba ssp. minor varie­
ties grown was 1 1 .  4 q prot e i n / h a .  'rhe autumn 
sown crop can be harvested in the middle of June 
in Northern I t a l y  gjvlng LhP poss i b i l i t y  o! fol­
lowing it with a corn crop for foracP. 

The iesults showed lhal autumn sow1ng can also 
give i ncreases in grain and protein yields tor 
V. faba major, but the resu l t s  for V .  faba minor 
arc--SC-en as more s 1 g n i f i cant becausl- of the grea­
ter poten t i a l  interest i n  L h i s  crop . There were 
aphid att acks in both years of the trials and 
treatments were made accordingl y .  

There have been too 1ew experiments LO date to 
allow any definite conclusions to be drawn , but 
the results obtained with V .  faba minor arl of 
i n Lerest and suggesl lhat 11 may be poss i b l e  to 
i n t roduce the crop into NorLhern I t a l y . However, 
there are many problems s t i l l  LO be solved in or­
der to gain a better understanding of Lhis crop 
which Js almost completely new to the cnvi ronmenr 
of the area. 

Tahle 1 .  The Protein Y i  ld Obtained from 17 
Field Bean ( V i c i a  faba minor) Cul­
tivars i n  Spri ng- and Autumn-sown 
t r i a l s . 

Cul t i  var 

Ascott 
Pavana 
Haxime 
Primperle 
L .  7 2  
Manfredini 
Vesuvio 

No. of 
Spring-sown 

Trials 

2 
2 
2 
2 
2 
2 
3 

Scladia Kleine 2 
Nixe 1 
Ackerperle 2 
Hert· a 2 
Uiana 2 
Minor 2 
Maris Blaze 1 
�laris Bead 1 
()acre l 
Kristall 0 

Protein YiC'ld 
(q/ha) 

Spring-sown Autumn-sown 
Trials Trials 

6 . 6 2  14 . 4  
5 . 86 
6 . 06 
4 . 91 1 2 . 0  
4 .00 10 . 7  
4 . 74 
3 . 95 10 . 9  
5 . 4 7 1 2 . 7  
6 . 0 1  10 . 8  
6.03 1 2 . 0  
4 . 87 8 . 3  
5 . 85 1 2 . l  
4 . 66 1 2 . 1  
6 . 06 
4 . 7 5 1 0 . 4  
4 . 06 

10 . 8  



S c r e e n i n g  f o r  d i s e a s e  r e s i st a n c e  i n  
b r o a d b e a n s  ( V i c i a  fa b a  l i n  E g y p t  

Ali I b.l!.aJWn and AbduU.a.h NtUt..i..b .  
Food Se.e.d Legume. Re.M.a/lc.h S e.c..t.i.oYL, 
AgM.c.uli:UM.£. Rv.. ea.Jtc.h Ce.IWLe., 
Gi.za, EGYPT . 

Broadbe ans i n  E gypt are sub j e ct t o  att ack by 
seve r a l  di f f e ren t diseases , i n c l ud j ng t he leaf 
spot d i s e ases Bot ryl i s  f ab ae , � · c i nerea , A lt e r ­
n ar i a t e n ius and St emphylium b o t ryosum , t he rus t 
U r omyce s f ab ae and the root rot and wi l t  d i s e ases 
Rh i z oct on i a  s o l an i , Fus ar i um s o l ani , _I .  oxyspor um 
and K · f ab ae . 

Var i e t a l evalu at i on u n de r f i e l d  cond i t i ons at 
both S akha and Nob ar i a  Re s e ar ch S t at i ons h ave 
i n d i cated a w i de v ar i at i on for le <'..f sp o t  c1i s e a ses , 
f r om smal l t r aces t o  50% i n f e ct i on . Out o f  4000 
l i nes t e s t e d , 30 showe d mode r ate res i s t an ce with 
r ates o f  i n fe c t i on o f  less t h an 1 0% . The i nocu­
l at i on of det ached l e aves w i t h  a spore s uspens i on 
o f  one i s o l ate of Bot ryt i s  f ab ae i n d i c ated t h at 
l e af l e t s  f r om p l ants app roach i n g mat u r i ty we r e  
m o r e  e as i ly i n fected t h an t h o s e  i n  the e ar l i e r  
s t ages o f  grow th . I t  w a s  also f ound t h at t h e  cu 1 -
t i vars d i f fered wide ly i n  t he i r  i n f e c t i on r at e s : 
f r om 1 4% i n  NEB 5 19 t o  9 2% i n  Reb ay a  40 . The two 
comme r c i a l  v ar i e t ies Gi z a  1 and Gi z a  3 wh i ch 
were re comme nded for d i s e ase-prevai l i n g  areas 
we re only mode r at e ly res i s t an t  w i t h  r at e s  of 20% 
and 25% respect i ve ly . 

Us i n g  the s ame i s o l at e , the i nocu l at i on of 
p o t t e d  p l an t �  showed t h at the cu l t i v ar NEB 9 3 8  
w as h i gh l y res i s t ant w i t h  a n  i n fect i on r ate o f  
less t h an 1% . The fol l ow i ng cu l t i vars also h ad 
i n fe c t i on rates o f  less t h an 10% : Gi z a  1 ,  Gi z a  3 ,  
�EB 3 6 8 ,  NA 67 , NA 1 7 4 , NA 1 7 6 , Se lect i on 23 and 
Se le c t i on 2 7 . Reb ay a 40 w as f oun d to be very 
suscep t ib le with an i n fe ct i on r ate of more t h an 
6 0% .  

R e c e n t  r e s e a r c h  o n  c e r t a i n  b r o a d b e a n  

( V i c i a  f a b a  l d i s e a s e s  i n  t h e S u d a n  

MLU>.ta6a .'A . llLU>.� e.i_n 
Hude..i..ba. AgM.c.uU:u!uli. Ru e.cvr.c.h S.ta.tioYL, P . 0 . Box 3 1 ,  
Ed-VameJr., SUVAN. 

a roadbean Mos aic . 

Broadbean Mos a i c  i s  a common d i s e ase in the 
broadbean growing areas of the N i l e  and in the 
No r t h e r n  prov i n ces of Sudan , a cou n t r y  where the 
total area under t h i s  crop i s  e s t imat ed a t  20 , 000 
acres . Research at Hude i b a  h as s hown t h i s  d i ­
s � ase t o  be c aused by t wo v i ruses , pea mos ai c 
v i rus ( PMV ) and broadbean mot t l e  v i rus ( BBMV )  
wh i ch may b e  present under n at u r a l  cond i t ions 
e i t h e r  separat e ly or t ogethe r . Bot h  v i r uses

' 

p roduce s imi l a r  s ymptoms i n  b r o adbea� t hese be i n g  
mot t l i n g  or vein clear i n g , and b o t h  c a n  be car r i e d  
by t h e  p l an t  wi t hout t h e  s ympt oms be i n g  evide n t . 
Both are r e ad i ly t r an smi t t ed mechan i c al l y  and by 
seed wh i l e o n l y  PMV , the mor e  common arid damag i n g  
o f  the t wo vi ruses , c a n  a l s o  be t r ansmi t t ed b y  
i n s e c t s  ( aphids ) .  

I h as b e n  s hown t h � t d i s e as e  dev l op�ent i s  
c l ose l y  re l a ted o sow i n g d at e , the fi  n 2'  l p 1·cen ­
t ag and l he i nc i dence of t n fec i o n  be i n g  fou n d  

o � n c r  a s e  s t e ad i l y w i  h d l a y  in sowi n g . Abu 
S a l � h ( 1 9 7 4 ) found hat n e i th r n j t, ro gen app l i ­
c a t i on nor repealed spray i n g  agai n s t  t he v c t o rs 

had any e f f ect on t he di sease i n ciden ce .  Art i ­
f i c i a l i n f ect ion with a mixtur2 o f  t h e  two ·; j_ ruses 
two weeks from sow i n g  hi ghly s i gn i f i cant ly redu­
ced the h e i ght , the numb e r  o f  pods and the seed 
we i gh t  per p l an t . 

Phyl lody .  

Phyl lody , or green f l ower d i s e ase, h a s a 1 s o l.Jeen 
studied . Extensive surveys h ave shown the i n c i ­
den ce o f  t h i s  d i s e ase to b e  f a i r l y  l o w  an c\ i n s u f ­
� i c i e n t  t o  war r ant any c ause fo r concern . No i n ­
s e c t  vector nor any i n d i c at i on o f  s e condar y spread 
is evident , but the i n cidence o f  t h e dis ease h&s 
been s hown t o  d imi n i s h  ab rup t l y v; i  t h  l at e  sowings . 

Broomr ape 

Br oomr ape h as not y e t  been re corded or ob served 
in t h e  f i eld i n  Sudan , a l t hough it was recorded 
on tomatoes at Hude iba in 1 9 7 1  ( Hussein , 1 97 2 ) . 
I n  a host r an ge s t udy w i t h  t h e s ::trni:> Qrob&.n c h e  spe­
cies as t hat p aras i t i s in g  t omat oes it has been 
experime n t a l ly pos s ib l e  to rn <1.k e  i t  p ar a s i. t  i s o  
bro adbeans . A lmos t  1 00% p ar a s i t i s a t ion was ach i e  
·· 'Gd u s i n g  the seed l i n g  i nocu l at ion method ( d ip­
ping t h e  roots of seedl i n gs in a s uspension of 
Orobanche seeds before p l an t i ng ) . Lesser d e g r e e s  
of par as i t i s at ion we r e  also achieved by sowing 
broadbean i n  n atural l y , as we l l  as art i f i c i a l l y , 
con t am i n ated soi ls . Paras i t i se d  p l an t s  showed 
marke d  r e duc t i ons in h e i ght , in number of basal 
shoot s , i n  number o f  pods and in seed we i gh t . 

Le af Rus t . 

Le af rust ( Ur omyces f ab ae ) has rece n t l y  been 
ob served in the Ze i d ab Scheme n e ar Hude ib � w h i c h 
i s  t h e  largest s ingle b roadbe an production area 
in the Sudun whe r e  u11 to 4000 ar�res ar•-.' suwn Rnm1 R l  l y. 
The i n c i dence o f  t he d i s e ase was p art i cu l ar l y  
h i gh i n  p lot s which h a d  re c e i ved n i t rogen in t h e  
f o r m  o f  urea which h as resu l t ed i n  subs t an t i a l  
l e a f  shedd i n g . Uromyces fab ae was f i rst recor­
ded on broadbean i n  t h i s  provi n ce i n  the early 
1 9 40 ' s  ( Tarr , 1 9 55 ) b u t  s i n ce thPn had not been 
repo r t e d  unt i l  the r e c e n t  obs ervat i ons . 
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St u d i e s  of some v i r u s e s  i s o l a t e d  f r o m  
b r o a d  b e a ns ( V i c i a f a b a  H n  E g y pt . 

Sa..i.d Abba,� E (d and ,'.\o /i.roned Adei. T ulba.  
V.iJu.1.0 Re,� c_aJ1.dt S c_c.Uo 1 1. ,  I YJA l<.tu te o� Pfont Pa.tlw.i'.og y ,  
Aglticct<Uu '!.al. Rc.012.a.t1.cl1 Ce t�tn.e, 
Gt rn,  EGYPT.  

R• s e a r c h  i n t u  t h e  v i r uses al t a ck i ng b road be an .s 
i n  E gy p t  b e g an i n  t h e  l a l e  1 9 6 0 ' s .  S i n  h n 
s • ve ra l v i r u s e s  s u c h  as b an y e l l ow mosa i c  v i r u .c.; 
( BYMV ) a n d  p e a  b e an t r ue mos ai c v i rus ( BBTMV ) 
Il a e b e e n  i s o l at e d  a n d  i de n t i f i e d . Of t h e  f o u r  
,. i r u s e s  t e s t e d  on l y  r e s i s t an ce t o  BOT I V  w as 
f ou n d  amon g t h e  a v a i l ab l e  b r o a d b e a n  cu l t i v ar s . 

lore recen l y  f i ve s L r a i n s  o f  BYMV h ave b e e n  
d i  f f  ren L i a  ed o n  t he bas i s  o r  re ac t i on w i t h  a 
sp i f i c  se t of Fr n h bean , cowpe a ,  l up i n  a n d  
p a cu l L i vars . A n o t h e r  tes t w a s  con d u c t ed t o  

Hu s s o . �1 . , K i sh t ah ,  ,\ . :\ . a n d  �l a r t E' l l i , J . P .  
( 1 9 7 9 )  . ' U n u ::ou a l  i n t r a l' • · l l u l �1 r  
a g g r e g a t l' s  o f  ll r o a d b e a n  11 i ! 1  \· i r u c;  
p a r t i c l e s '  
.J . G P n . V i r i o l og y  ( I n P r e s ;,; )  

v a l u a t  t h  suscep L ib i l i  y o f  9 1  b roadbe an i n ­
t rodu c L l ons a n d  hyb r i ds L o  one o f  lhe BY MV 
s t r ai n s . F i v e o f  t h i s  n umbe r , n am · lY 1 A 5 2 A , N A  
2 0 6 , 6 1 / L '.l l l / 66, 66 / 1 8 8 7 / 6 9  a n d  1 0 4 / 3 0 87 / 7 3 , 
w e r e  co n s i de r e d  t o  b e  re s i s t an t Lo L h e  s t r ai n . 
A p ro g r am w as t h e r e f ore i n i t i a t e d  i n  o r d e r  t o  
t r an s f e r  t h i s  re s i s t an ce t o  e c o n om i c a l l y v a l u al., l c  A p h i s  f a bae 
c u l t i v a r s ; c r o s s i n g s  h av e  n ow been c a r r i e d  ou t 
a n d  t h e  e v a l u at i on o f  t h e  F 1  s e e d s  i s  i n  p r o-
g r e s s . T h i s  p ro g r am  i s  b e i n g c o n d u c t e d  i n  c o l l a-
IJ O r a t i o n w i t h  t h e  Food Le gume Re s e arch S e ct i on A p h i d  r e s i s t a n c e  i n  V i c i a f a b a  
a t  Gi z a .  

I n  ad d i t i on a v i rus n ew t o  t h e  are a h as b e e n  
i s o l a t e d  f r om b o t h p e as a n d  b ro ad b e an s  a n d  h as 
b e e n  i de n t i f i e d  as b roadbe a n  w i l t  v i ru s . T h e  
s t a t us o f  t h i s  v i r u s  i n  l o c a l  b ro adbe an f i e l d s  
i s  t o  b e  e v a l u a t e d . Howe ve r , f i e l d a n d  gre e n ­
h o use i nve s t i g a t i on s , a s  we l l  a s  u l t r as t r u c t u r a l  
s t u d i e s , h ave s ugge s t  d t h at t h e  s t r a i n  i s  m i l ­
, t,: r  t h an e l s ew h e r e . BY 1V i s  s t i l l  the mos t d e s ­
t ru c t i v e a n d  w i d  sp r e ad o f  a l l  b r oadb e an v i r u s e s  
u n d e r  E Gy p t i an con d i t i on s . 
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N a t u r a l  re s i s t a n c e  t o  aph i ds i n  V i c i a f ab a  i s  
a f ac t o r  wh i ch h as p l a y e d  v e r y  l i t t l e p ar-In t h e  
b r e e d i n g and d e ve l o pme n t  o f  n e w  v a r i e t i es . Ch e ­
m i c a l  c o n t r o l  o f  ap h i d s  i s  l i ab l e t o  b e c om e  i n ­
c r e a s i n g l y  i ne f fec t i ve s o  t h e r e  i s  a n e e d  t o  d e ­
t e rm i n e  t h e d i - t r i b u L ion of t t e  n a t • Jr a l  r e s i ·:. c :i. r. c c  
e : : i s t i n g  w i t h i n  t h e  r a n g(' o f  V i c i a  f ab a  c u l  t i  v a r s . 

The r e s i s t an c e  o f  o n e  p ar t i c u l ar cu l i v a r  ( R I ) , 
a n d  t h a t of t he l i ne s  de r i ve d  f r CJm i t  ( Bo n d  an d  
Lowe , 1 9 7 5 ) h as been con f i r me d us i n g  L h e  b l ack 
b e a n  ap h i d  ( Aph i s  faba ) .  A p h i ds re a red o n  R I  
s h owe d s i gn i f i ca n t l y l ow e r  t e n e r a l  a d u l  we i i;h t s  
a n d  c o n t a i n e d  f ewe r l ar g e  emb r y o s  t ln n  t il o s c  r a-­
r e d  on v ar i e t i e s commo n l y  g r o w n  i n  En g l an d  such 
as C o ck f i e l d . I t  i s  hop e d  t o  e x t end t h i s  a p h i d  
p e r f o rm a n c e  s c r e e n  t o  i n c l u d e  a much w i d e r  a n d  
g e o gr ap h i c a l l y  mo r e  d i ve r se r a n ge o f  p l an t s , i n ­
c l ud i n g mo r e  p r i m i t i ve c u l t i va rs a n d  l an d r aces . 

Aph i d  pe rfo rman c e  i s  ass ssed by c ag i n g  ad u l  
ap rae on t o  L he l e av s i n ' c l i p  cages ' ( as des­
c r i be d  by Way and amme l , 1 9 70 ) a n d  ther. a l  lowi n g  
t he i r o f f �pr i n g grow t o m a t u r l L y con f i n  d "1 i t h 1 n  
t h  c age . T h e  t e n e r a l  adu l t s ar< t:hen we i gh d and 
d isse c t e d  in or de r t o  cou n t  t h e n umb e r  of l ar ge 
en� r y o s  con t a i n e d  i n  e ach . Th i s  \R a mu h mo re 
r ap i d  t e c h n i q u e  t h a n t h at o f  mon i to r i n g  the fe­
c u n d i t y  of t he a n i ma l s  d i r  c t l y , b u  L he e x ac L  
re l a  i on sh i p b e  w e n  we i gh L  o r  emb ryo n umber a n d  
f e cu n d i  y i s  n o t  y e t  k nown . I n  p a r t i cu l a r  i L  i s  
n o t  l e ar whe h e r  � h ese re l a t · onsh i ps a re s u f f i ­
c i e n  l y  f un dame n t a l o ran s ce n d  cu l t i v a r  d i f f e ­
re n ce s , bu r cen t work s u g ge s t s  t h a t l a r ge e m ­
b ryo c o n  t e n  i n  be e o e r a l  a d u l t  :' a t !'. e r  t h an 
w • i gh i s  a more r l i ab l e  m e a s u r e  o f  f e c u n d i t y  
for be twee n -c u l i var com p a r i s o n s . 

Re f e r e n ces : 

B on d , D A  and Lowe , H . J . B .  ( 197� ) .  ' Te s t s  f o r  
Aph i �  f ab ae i n  f i e l d b e an s  ( V i c i a  f ab a ) . '  
An n a l s o f  App li e d  B i o l o gy , §..!_ , 2 1 -32 . 



Way , M . J .  and Camme l ,  M .  ( 19 70 ) . ' Aggregat i on 
beh aviour i n  re l at i on to f oo d  ut i l i s a­
t io n  by aph i ds . '  
I n  ' An imal popu l a t i on i n  re lat ion t o  their 
f ood resources ' ( Bri t i sh Ecologi cal Sym­
pos i um No . 1 0 )  Ed . Watson , A . , B l ackwe l �  
Ox ford , 2 2 9 - 2 4 7 . 

Tab l e  1 .  We i gh t s  and l arge embryo numbers o f  t e ­
neral Aph i s  f ab ae adu l t s  reared on five 
c u l t i vars o f  Vicia f ab a .  

Cu l t ivar Weights 

Rl 4 30 . 6  

Herra 7 3 7 . 9  

R4 6 6 5 . 8  

R7 908 . 3  

Cock f i e l d  9 3 8 . 5  

--- ---

SE 

2 2 . 6  

3 2 . 9  

40 . 7  

2 7 . 7  

2 4 . 8  

No . o f 
L arge 

Embryos 

7 . 1 7 

8 . 3 2 

8 . 90 

9 . 50 

10 . 03 

B ro o m  r a p e  ( O r o b a nc he s p p . )  c o nt r o l  i n  
b r o a d b e a n s  ( V i c i a  f a  b a  ) 

F Jtilz BM.tell 

SE 

0 . 2 9 

0 . 3 9 

0 . 5 7 

0 . 2 7 

0 . 4 4 

FaJt.m.tng Syo�emJ.> P�ogJtam, ICARVA, P . O . Bo x  5466,  Aleppo, 
SYRIA.  

Orob anche crenata Forsk . i s  one of t h e  most 
p ro l i f i c  broomrape spe c ies in t h e  world and h as 
a host preference for f ab a  beans ( Vi c i a  faba ) 
surpassed o n l y  by that for p e as ( P isum sa-r-um ) . 
The p aras i t e  can produce up to a m i l l i on seeds 
per p l an t  whi ch r e i n fest the l an d  we l l  be fore 
the end of the cropp ing s e ason . In some regions 
a suscept i b l e  crop can not be grown fo!' m;i.ny years 
f o l l ow i n g  broomrape i n f e s t at i o n  because the p a ­
r as i t e  seeds can l ive dormant in L li t:;  ,; o i l . 

I n  t h e  e arly 1 9 70 ' s t h e  
con t r o l  me thods which were 
under i nvest i gat i on were 
chemi cal con t ro l , the use of 
t r ap crops , se lect i on of re­
s i s t an t  crop vari e t i es and 
b i o l og i c a l  con t ro l . S i n ce 
t h e n  John s o n  ( 1 97 6 )  h as i n ­
t r oduced a n e w  appro ach i n­
volving t h e  use of synth e t i c  
s t imu l an t s  wh i ch c ause pre­
mature germinat i on of p ar a­
s i t e  seeds i n  the ground . 
However , rece n t  work carried 
out by S agh i r  e t  al ( 19 7 9 ) 
h as show n  t h at""Tt""Ts d i f f i­
c u l t  t o  f i nd pract i cal w ay s  
of u s i n g  t hese products i n  
t h e  f i e ld . 

Further rese ar ch on other 
methods o f  con tro l l i n g b room­
r ape h as been c arried out 
and of these t h e  use o f  g ly­
phos ate appe ars to be t h e  
m o s t  sui t ab l e  a t  presen t .  
Glyphosate i s  a systemi c her­
b i c i de norm a l l y  used as a 
� o t a l  weed k i l l e r , l ow r ates 
of wh i ch can be tolerat e d  
by f ab a  be ans . 

App l i cat i o n  o f  t h e  chem i c a l  at t h e  f aba bean f l o ­
w e r i n g  s t age h as resu l t ed i n  a lmost comp l e t e pre­
vent i on o f  Orobanche shoot eme rge n ce ( Kas as i an , 
1 9 7 3 ) . Further research h as shown t h at s u i t ab l e  
r ates o f  app l i cat ion o f  t h e  chem i c a l  vary w i t h  
both c l imat i c  cond i t ions and grow t h  vi gour of the 
f ab a  be ans . Under m i ld Med i t erranean condit ions 
two t o  t hree app l icat ions o f  the chemi cal at two 
to three weekly i n terva l s  g i ve the best resu l t s . 

I n  Northern Syr i a  it h as been found that w i t h  
t h e  c o l d  winters o n e  app l i c at ion o f  1 2 0  g a c i d  
equ i v . glyphosate p e r  h a  i s  s uf f i c i e n t  f o r  con­
trol . This shou l d  be app l ied about two weeks 
a f t e r  the f i rst f ab a  be an f l owers h ave appeared 
and when the s ubsur f ace Orobanche h austor i as 
h ave f orme d . I n  Morocco Schimtt et al ( 1 9 7 8 )  
h ave found t h at two spray ings o f  6 0  g acid equ i v . 
g l yp hos ate per ha at a two-week i n t erval and at 
t h e  t uberc l e  st age was requi r e d  t o  get good con­
trol o f  the paras i t e  and s i gn i f i cant y i e l d  in­
creases in the crop . 

I n  Egypt , howe ver , where t he w i n t e rs are much 
m i lder it h as been found t h at up to three sequc n ­
t i a l  tr eatments w i t h  7 3  g a c i d  equi v . g l yphos a t e  
per h a  a r e  n e ces s ary w i t h  spr a y i n g  comme n c i n g  at 
t h e  f i rs t  app earance of f ab a bean f lowers ( Tab l e  
1 . ) .  These r e s u l t s  also show t h at whi le i n  u n i n ­
f e s t e d  p l o t s  t he chemi c a l  recuced t h e  crop y i e l d  
s l i ght l y , i n  heavi l y  i n f e s t e d  p lots g lyphosate 
i n creased the faba bean y i e l d  as we l l  as preven­
t i ng fresh Orob anche i n fest at i o n . 

T ab l e  1 .  E f f ect of g l yphosate on Orob anche 
cren at a  shoot eme r gence and f ab a  bean 
( Vi c i a  f ab n )  y i e l d  in i n fested and 
un i n f es-ecls oi l . 

I nfested S o i l  Un i n fested S o i l  

No . of Green No . o f  Green 
Tre atmen t  Orobanche Pod Orob anche Pod 

Shoots y i e l d  Shoots y i e ld 
per h a  ( t / h a )  per h a  ( t / h a )  

Gl yphosat e *  520 1 1 . 4  0 1 2 . 6  

Con t r o l  4 35 , 200 9 . 7  0 1 3 . 9  

* t hree sprays of 7 3  g ac i d  equ i v . glyphos ate 
per ha at t hree-we ek l y  i n t ervals beginning 
with f irst f l ower app e ar an c e . 

Re f er e n c e s  : 

Johnson, A .  W ., Rosebe ry, G .  and Parke r, C .  ( 1 9 7 6 ) .  
' A  nove l approach t o  8 t r iga and Orob anche 
control u s i n g  s y n t h e t i c  germi n a t i o n  
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Weed Resear ch 1 6 , 2 2 3- 2 2 7 .  

Kas as i an , L .  ( 19 7 3 ) . ' The chem i c a l  control o f  
Orobanche crena t a  i n  V i c i a  f ab a ' . 
Proc . of Symposium o n  Paras i t i c Weeds , 
Malt a ,  2 2 4 - 2 2 8 . 

S agh i r , A . R . , Ibrah i m , T .  and B as l er, F .  ( 1 9 7 9 ) . 
' Orob an ch e  c o n t r o l  u s i n g  synthe t i c  s t i ­
mul an t s ' . 
F i n al proj e c t  repor t , I CARDA ( IDRC ) , 
A leppo , S yr i a .  
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T h e  r e s i s t a n c e  o f  b r o a d b e a n  ( V i c i a  f a b a ) 

v a r i e t i e s  t o  O r o ba n c h e c re n a t a  F o r s k . a n d 

t h e i r  r e s p o n s e  t o  c h e m i c a l  c o n t r o l  

AL(. A .  I btr.a.fWn, MolUlmme.ri K .  Zalt.11.an, Abda.U.a M .  Na,v , {.b,  
FaJW.g H.  Faltilg and Hetmc i i .  FaJUtg . 
Food L egwne Ru e.Melt awl Weed Ru ca.�.c/1 Sectco 1 1,\ 1  
i\gJt,(c_uJ_,tuJLa.l RM e.altdt C CJ·t-fo'l, Gi.za 1 EGYPT. 

T h r e e  v ar i e t i e s  o f  b r o a d h e an ( F 4 0 2  Re b a v a - ..J O  
a n d  G i za- 4 ) were t e s t e d  f o r  t h a · r  re� i s t an�e 
po e n t i a l  w i t h  respec o Orobanche cren a t a  
Fo rsk . i n  a n a t u r a l l y i n fes t ed p l o t . F402 h as 
be:n reported to be res i s t a n t  ( N ass ib e t .!!..!, 1 97 8 ), 
wh i l e he o t h e r  L wo are comme r c i a l  var i e t ies 
known to be s uscept i b l e  t o  t he paras i te . The 
L e s t  g ave t he fol l ow i n g  r e l at i v e  v a l ues wh i ch 
corresponded to i n f e c t ion ra es for tbe t b ree 
v a r i e t i e s : 

V a r i e t y  

F 4 0 2  
Rebay a - 4 0  
G i z a - ..J  

R e l a t i ve I n f e c t i o n Ra t e 
W i t h ou t H e r b i c i de W i t h  H e r b i c i d e  

2 1 . 2  
5 4 . 9  

100 

5 . o  
1 3 . 8  
1 7 . 2  

Th above t ab l e a l s o s h ows t h e  rel a t i ve v a l ues 
of i n f e c  ion r a t e  for tp� t h re e  var i e t i es a f t e r  

c hem i c a l  t rea tmc n t  w i t h  t h e  herb i cide ' p ron am i d e  ' .  

h .  use o f  wh i ch aga i n s t.  0 .  crenat a i n  b eoadbea. n s  
i s  des c r i bed by Z ah r an e t-a l ( 1 9 79 ) .  I t  w a s  f o u n d  
L h at F�02 h ad a l o w  i n fe c  i o n  r a t e  whet h e r  i L was 
t rea ed o r  not and t h at bot h he comme r c i a l  va­
r i e t i es sh owed a s i gn i f i ca n  response to t h  t re a t ­
me n t . 

lle f e r e n c es : 

N a s s i \J , A . M . , I b r ah iw , A . A .  a n d  S ab e r, Ii . A . ( 1 9 7 8 ) . 
' B r e e d i n g  f o r  b r o ad b e a n  ( V i c i a  f ab a )  r e ­

s i s t an c e  t o  b r oom r a p e  ( OrObanChecre n a ta) 
i n  E g y p t ' .  
A p ap e r  p re s e n t e d  a t  t h e  Food L e gume I m­
p roveme n t  a n d  De v e l o p m e n t  Wo r k s h o p  h e l d 
a t  I CARDA , A l e p p o , S y r i a . ( I n p r e s s ) .  

Z ah r a n , M . K .  e t  a l  ( 1 9 7 9 ) .  ' Th e  p o t e n t i a l u s e  
o f  ' p ron am i de ' h e r b i c i d e  a g a i n s t  O . c r e n a t a  
i n  V i c i a  f ab a ' . 

- ��- · -

( I n p r e s s-)-. -

Fa c t o r s  a f fe c t i n g  f a b a  b e a n  u t i l i s at i o n  

R .  R .  ,\lo.Jtq uiVuit 
Ve.pt. 0 6  An..Una.l Sc.i.ence, Un-(vvv.,dy 0 6  Martdo ba, 
tu,{.nn-(nµe.g R 3T 2 N 2 ,  CANA.VA . 

Pre l i m i n ary s t ud i es on L he fac tors af fe c t i ng 
t h e  n u t r i t iona l v a l ue of faba beans ( Vi c i a  f aba · 
h ave shown t h at I It ba l an c e  o f  amino a c i ds i n  t it' 
seeds i s  good e x c P. 9 t  for t he s u l ph ur amj no a c i d s  
( i n p ar t i cu l a r  m t h i on i ne ) . Th i s  def i c i en c y  c a n  
b e  read i l y made up by t he add i t i o n  o f  D L  m e  h i o ­
n i n e  t o  t h e  d i e t . 

I t  h as a l s o  b e e n  o b s e r ved t h a t  c h i cks fed o n  
p r o c e s s e d  b e a n s  wh i c h h ad b e e n  a u t o c l a v e d  for 30 
m i n u t e s a t  1 2 1

°
C h ad 1 6 % f a s t e r g r o w t h  r a t es and 

193 g r e a t e r e f f i c i e n c y  of u t i l i s a t ion l h P. n  ch i c k s  
l' e d  o n  r aw f a b a  � > e a •n ( 8 7''1' o r  t i l e  t o t a l  i ngredi e n t s ) . 

Th i s w a s  s h own t o  b e  ma i n l \· d ue l.O ti le e f l e c t  o f  
p r o c e s s i n g o n  t h <" c omp o n e n

. 
s o l'  t h e  b u 1 1 or test a 

p o r t i o n  o f  t h e  b e a n  a n d  t o  a s ma l l er e x t e n t  on 
t h e  p r o t e i n  p or t i o n . I L. was c.; h own L h a t  t h e  t h0rmo­
l ab i l e f a c t o r  i n  t h e  h u l l  po r t i o n o.f t h e be a n  i �, 
n o t p r o t e i n  i n  n at u r e , i s  no t assoc i a t e d  wi b 
J e c t i n  o r  t r y p s j. n i n h i b i t o r  ac t i v i t y a n d c! oes n ot 

a [ f (, c l  p a n c r e as s i z e .  T h i s  f a c t o r  h as b ,0· P n  i d e '1 -
t j f i e d  as a c o n d e n s e d  t an n i n  and rc: rl u c<:" c; n u t r i en t  
ll t .i l i. s a t i on b y  d e p r e s s i n g c h i <.' k app e t i t e a n d  t lH:: 
a v a i l ab i l i t y  o f  n u t r i e n t s .  

S e v e r a l  t an n i n - f r e e  c u l t i v a r s  o f  f ab a  b e a n s  
h a ve b e e n  i d e n t i f i e d , t h e s e  h av i n g  a l ow e r  p e r ­
c e n t age o f  t e s t a  d u e  t o  a m u c h  l o wer c o n d e n s e d  
t a n n i n  a n d  l i gn i n  c o n t e n t . T h e  t e s t ae o f  t h e  

t a n n i n - f r e e  cu l t i v ar s  a r e  d i ge s t ed i n  v i t ro b y  
rume n m i c r o - o r g a n i sms t o  a m u c h  greate r e x t e n  
t h an t ho s e  t r o m  o t h e r  cu l t i v a r s . l l  w :t s  'l l �o c le a r  

t h at t he w h o l e  b e a n  f r om t h e t an n in- f r ee c u l t i ­
v � r s  i s  mo r e  re ad i l y d i g e s t e d  i n  v i t ro b y  r umen 

m i c r o - o r g a n i s ms a n d  i n  v i vo b ypo ul t ry . Tl1 i s  c an 
be a t t r i b u t e d t o  a n  i mp r o v e d  r e t e n t ion o f  most 
n u t r i e n t s , e s pe c i a l l y p r o t e i n . 

T h e  e l i m i n a t i o n o f  co n d e n s e d  t a n n i n s  f ro m  t h e  

c o mm o n  c u l t i v a r s  o f  f a b a  b e a n s  t h ro u g h  b r e e d i n g  

w o u l d  n o t o n l y  i n c re as e  t h e i r  n u t r i t i o n a l  v a l ue 
b u t  w o u l d  a l s o e l i m i n at e  t h o s e  compo un d s respon­
s i b l e for s eed coat d a r k e n i n g . 1'�e l at t c· r  e feet 

wou l d  g r e at l y  i mp r o v e  t h e  o r g anol ept i c qu a l i  y 
of f ab a  b e a n s , t h e r e b y  f u r t h e r  i mpro v i n g t h e i r  
v a l u e  a s  human f o o d . 
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P r e l i m i n a ry s t u d i e s  c o  n e e  r n i n g  
t h e  h a e m ol y t i c  f a cto r i n  V i c i  a fa b a  

G,i_iu, e.ppe. TUvo.UW., AYl;ton.i.no Spanu llYl.d Sai.va.tolLe. Ca.Jr.Jte.da.. 
I n6.:U.tu.to di AglLOnomU:t Ge.ne.ILai.e. e. CoWva.ta.U.oni EIL.ba.c.e.e., 
Via EnJL.lc.o de. N.ic.ofu, StLMaJU, Sa.Jr.de.gna, IT ALY. 

Fav i sm is a f at al diseas e  wh i ch is ch ar acteri­
sed by s evere h aemo lys i s  f o l l ow i n g  the i n ges t i on 
of Vi c i a f ab a  by individuals w i t h  a G-6PD de­
f i c i e n cy who are there f ore p redisp osed to the i l l­
ness . The i l lness primari ly a f f e c t s  peop l e  l i v i n g  
throughout the Me d i terrane an B as i n ;  i n  I t aly the 
h i ghe s t  frequency of G-6PD de f i ci e n t  individuals 
i s  found i n  S ardi n i a .  I n  s ome ce ntres of popu l a­
t i on ab out 50% of the peop le tes ted h ave been 
found t o  h ave a G-6PD de f i c i e n cy , and with the 
m i g r at i ons characteri st i c  o f  modern society the 
i l lness is now i n  the p rocess o f  sp reading even 
out s i de the Me di terrane an B as i n . 

Ac cording to Beut ler the maj or f actor i n  V i c i a  
f ab a  de termining the h aemol y s i s  i n  sus cept i� 
i n d i v i duals is 3 , 4-dihy drophe n l y a l an i ne ( L( - )  
Dop a ) . Beut ler also sugge s t s  that L ( - )  Dop a i s  
not d i re c t ly responsible f o r  the h aemo lys i s  but 
i s  the precursor of the h aemo ly t i c  f actor dop a­
ch i n one . The t r ans format i on of L ( - )  Dop a i n t o  
dop achi none i s  ch ar act e r i s e d  by the enzyme tyro­
s i n as e  in the f o l lowing re act i on : -

OH 

OH 

C H2 I 
H- C - CO H 

I 2 

NH2 

L ( - )  Dopa 

Tyrosine 

0 
I I  

D opachinone 

On the b as i s  of Beut ler ' s  hyp othes is the seeds 
of 28 vari e t i e s  of V .  fab a  mi n or and V .  f ab a  
m ajor were an alysed-for L ( - ) Dop a content and the 
resu l t s  are given in Tab le 1 .  The p ercent age 
L ( - ) Dopa content was found t o  vary from 2 . 40% i n  
V .  f aba mi nor ' Favino S curo Torre L am a '  t o  0 . 12% 
In y .  f ab a  major ' Mott a '  whe n  the green seeds 
and pods were an alysed together . I n  addi t i on 
t h e re was one v ariety y .  f ab a  maj or ' Troisfois 
B l an che ' ( also known as Tri p l e  Whi te ) ,  i n  wh ich 
L ( - ) Dopa was not detected . 

An in v i t r o  b iochem i c a l  t e s t  was then c arried 
out o'il"th e  three variet i e s  men t i oned above . Th i s  
t e s t  was b ased o n  the con cen t r at i on o f  both 
oxi di s e d  and reduced glut ath i one ( GSSG and GSH 
resp e c t i ve ly ) i n  the red b l ood ce l l s  of sus cep­
t i b l e  i nd i v i duals who were i n  con t act with the 
subs t an ce s  de t e rmining the h aemo lys i s . The re­
s u l t s , p resented in T ab l e  2 ,  show that t here was 
a decreas e  in the level of g l u t at h i one even when 
the e x t r act from the variety ' Trois fois B l an che ' 
( cont ai n i n g  no L ( - ) Dop a )  was used . 

T ab le 1 .  The L( - ) Dopa con tent of 2 8  v ar i e t i es of 
Vi c i a  f ab a .  

L ( - ) Dopa cont ent 
V ar i et y  as Pe r cent age of 

Dry Mat t e r . 

S curo Torre Lama 2 . 40 % 
Chi aro Torre Lama 1 . 1 2 % 
3 6 8  ( Prov . Alge r i a )  1 . 0 8 % 
Torralba No . 1 0 . 6 4  % 
Torralb a  No . 2 0 . 59 % 
Bort i ga l i  0 . 5 3 % 
S an luri 0 . 4 7 % 
Or t acesus 0 . 4 4 % 
Serre n t i  0 . 37 % 
Sue l l i  0 . 37 % 
Ges t u r i  0 . 32 % 
Agu adu l ce 0 . 3 1 % 
S as s ari 0 . 26 % 
L i n e a  18 0 . 25 % 
Cug l i e r i  0 . 2 4  % 
C a l  t an i s s et t a  0 . 20 % 
Li n e a  8 6  0 . 17 % 
Mot t a  0 . 12 % 
T r o i s f o i s  B l an che absent 

T ab le 2 .  In vi t 1·0 concent r at i on of glut ath i one 
in the b lood----ofa: G-6PD de f i cient i ndividual . 

Var i e ty 

Con t r o l  

Add i t i on 

{ GSH + GSSG 
GSSG 
Supe rnat ant 

S o lu t i on 

S c uro Torre L ama { GSH + GSSH 

2 , 40% L( - ) Dop a GSSG 
Supernat an t  

Solut i on 

M£lli( green seed { GSH + GSSG 
l arge p od )  GSSG 

O . 1 2% L ( - ) Dop a Supernat ant 
S o lut i on 

{ GSH + GSSG 
T r o i s fois B l an ch e  GSSG 
No L ( - ) Dop a Supernat ant 

So lut i on 

Glut athi .Jne 
Con cent r a t  i ur. 

( nMoles per r.i 1 
red b l ootl Cf l l s '  
at t ime af t e r  

o f  lliO 
add i t i on r.:i n utes 

5 4 8  
2 1 . 7 

0 

5 4 8  
2 1 . 7 

0 

5 4 8  
2 1 . 7 

0 

5 0 3  
2 2 . 0  

0 

----

567 
22 . 0  

0 

450 
1 2 4  

36 

3 7 3  
3 8 . 0  

0 

1 3 0  
2 8 . 0  

0 
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Work by other researchers on susceptible i n ­
d 1  viduals has suggested t h a t  there are se\•eral 
substances other than L ( - )Dopa present i n  the 
seeds of V i c i a  faba which also contribute to the 
haf.'mol y l i C  proces5. These are : -

2 , 6-diamioo- 4 , 5-dihydropy rimidine 
2 . 6-d i amino- 4 ,  5-d t hydropyr 1 midi ne-5-( P-0-g I t:c ... -
py runoside) 
2 ,  '1 .  5-trihy dro-6-ami nopyl'imldine 
2 , 1 , 5- t rihy dro-6- nmi nopyri m i d i ne-5- (P-D-gluco­
p�·ranoside) 
3. t-<.h hydropheny l alani ne- ( P-0-g lucopy ranos i d e )  
On the basis o f  our results a program o f  re-

search i s  being i n t t i a�ed with a collection of 
550 \' aricties, l i nes and popu l a t i ons or V i c i a  
f;\ba Y.hi c h ,  through further chemical and bio­
�l1e 1i l cal tests on G-6PD deficient subjects , w i ll 
enable us to select a variety devoid of haemoly­
t i c  factors. 
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T h e  i n h i b i t i o n  of digestive e n z y m e s  b y  
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The presence of anti-nu t r i t i ve factors i n  the 
seed coat. of some varieties of field beans ( V i c i a  
faba L . ) has been demonstrated by the results of 
several feeding experiments on bolh poultr} ( Mar­
• 11and( and Campbe l l ,  1973; Mart in-Tanguy et al , 
1 !) 7 7 )  and raLs ( N i l s a n ,  1 9 7 1 ) .  I L  has been pos­
t u l u t <'d that these compounds are of a phen o l i c  
n u t  111·1' and t.his has been support1·d by n r<'cent 
1 xp1.erimPn1 which compared t h e  eff<:cts of l <�Stae 
1 1·om both ··oloured and white flower i n g  varieties 



-

on t h e  growth o f  rats . The resu l t s  showed t h at 
o n l y  the t an n i n- cont a i n i n g  seed coats ( i . e .  those 
of the coloured f l owering v a r i e t y )  a f fected the 
growth o f  the animals ( Mo s e l y  and Gr i f f i ths , un­
pub l i shed ) .  A more det a i l e d  exami nat ion of the 
resu l t s  showed t h at t an n i n  not o n l y  adve rse ly af­
fected the avai l ab i l i t y  o f  d i e t ary prot e i n  but 
a l s o  reduced t he apparent d i ges t ib i l i t y  o f  both 
s o l ub l e  c arbohydrates and l i p i ds t o  a l imited but 
s i gn i f i c an t degree . 

E ar l i er w ork ( Gr i f f i t h s  and Jones , 1 9 7 7 )  had 
s hown t h at wat e r  ext rac t s  o f  seed coats from co­
loured f lowe r i n g  var i e t i e s s i gn i f i c an t l y  reduced 
the enzym i c  act i v i t y  of both rume n and fungal cel­
l u l ases . The refore s i nce t h e  role o f  seed coat 
t an n i n s  may not be s o l e l y  r e s t r i c t e d  t o  diet ary 
prot e i n  pre cipi t at i on , t h e i r  e f fe c t  on three di­
ges t ive e nz yme s , t ryps i n , oe - amy l as e  and l i pase 
h as been s t ud i e d  i n  vitro . - ---

The resu l t s  o f  the add i t i o n  o f  a concen t rated 
water extract f rom the t e s t a  of t h e  coloured f l o­
we r i n g  variety , Dy l an on t he act i v i t y  of t he pro­
t e o ly t i c  e n z yme t ryps i n  are s hown i n  Tab l e  1 .  
These reveal t h at the extract i nh i b i t s  enzymic 
act i vi t y  but this may be r e s t ored on t he a dd i t i c n  
o f  a t an n i n - comp l e x i n g  agent p o l y vi n y l  pyrro l i ­
done . I n  con t r as t , a s imi l ar ext r act prepared 
f rom the wh i t e  f lowe r i n g  v a r i e t y , Triple Wh i t e , 
h ad l i t t l e i f  any e f fect on e n zyme ac t i v i t y , even 
i n  the absence of polyv i n y l  pyrro l i done . 

T ab l e  1 .  Compari son o f  t h e  percent age i n h i b i t ion 
of t ryps in , oc - amy l ase and l ip ase by 
vari ous t es t a  e x t r a c t s . 

I nh i b i t ion ( % ) 
Enz yme Ext ract Co loured Wh i t e  

S t ud i ed Added F lowe r Extract Flower 
( ml )  No PVP +PVP Ext ract 

1 . 0  5 1 . 2  0 6 . 1  
0 .  7 5  36 . 4  0 7 . 6  

Tryp s i n  0 . 5  2 1 . 5  2 . �  2 . 0  
0 . 2 5 9 . 1  1 . 1  1 .  7 
0 . 0  0 0 0 

0 . 8  4 2 . 9  2 . 3  26 . 2  
0 . 6  3 3 . 3  4 . 2  26 . 2  

oC - amy l ase 0 . 4  18 . 4  5 . 4 26 . 2  
0 .  2 1 5 . 5  10 . 5  1 7 . 3  
0 . 0  0 . 0 0 . 0 0 . 0  

0 . 8  6 8 . 6  3 2 . 7  10 . 6  
0 . 6  6 2 . 9  3 2 . 7  7 . 4  

L i p ase 0 . 4  4 2 . 9  2 1 . 2  1 1 . 3 
0 . 2 2 4 . 3  2 1 . 2  4 . 4  
0 . 0  0 . 0  0 . 0  0 . 0  

I n  order t o  con f i rm t h at t h e  i n h i b i t ion o f  try­
p s i n  by t h e  seedcoat ext r a c t  was o f  a d i f f e rent 
t ype to t h at produced by the prote i n i c  protease 
i n h i b i tors known t o  be present in the coty ledons 
of both white and coloured f l owe r i n g  t ype� a more 
d e t ai led k i ne t i c  st udy was undert aken . The re­
s u l t s  based on a Li nwe ave r - Burk p l o t  'revealed t h a t  
t h e  prot e i n i c  prote ase i n h i b i t or was a compet i ­
t i v e  i n h ib i t or , wh i ls t  t ha t  i n  t h e  seed coat had 
non- compe t i t ive charact e r i s t i c s . 

The add i t i o n  o f  t e s t a  e x t r ac t s  p repared f rom 
t h e  v ar i e t y  Dy l an i n h ib i t e d  t h e  act i v i t y  of both 
amy l ase and l ipase and i n  both c as e s  act i v i t y  was 
l argely restor e d  on the a dd i t ion o f  polyvin; · :t  pyr­
r o l i done . As can be seen f rom Tab l e  1 the e x t ract 
f rom T r i p l e  W h i t e  h ad l it t le e f f e � t  on enzymic 

a c t i vit y .  It wou l d  appear , t h e r e f ore , that f i e l d  
bean polypheno l ics have t he abi l i t y  to i n h i b i t  
not o n l y  prote ases but also o t h e r  d i gest ive en­
z ymes and may t her efore i n t e r fere w i t h  the avai­
l abi l i t y  o f  other nut r i en t s , a l t hough more d e t a i ­
l e d  i n  v ivo exper i men t at i on would b e  req u i red t o  
e s t ab l i s h  t h i s  fac t . 

I n  v i ew of t h e  p oss i b l e  s i gn i f i cance o f  seed 
coat polypheno l i cs in an imal nut r i t ion more de­
t a i l ed e x aminations of t h e i r  proper t i es and re '.l c ­
t i on to var ious proce s s i n g  t reatme nts are t o  be 
evaluated t ogether w i t h  an assessment o f  the pos­
sibi l i  t i es of deve lop i n g h i gh prot e i n  t an n i n- f ree 
variet i e s . 
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Screen i ng wi t h  respect t o  the crude pro t e i n  and 
SH- am i no acid cont e n t  o f  the seeds has been car­
r i e d  out on app roximat e l y 500 d i f f erent s t r ains 
of the Gatersleben f i e l d  b e an c o l lect ion . N e  r- e  
o f  the s amp les were f ound t o  b e  out s t andingly 
r i ch in e i ther pro t e i n  or SH-am i n o  a ci d s  but abou t  
5 %  o f  t h e  c o l l e ct ion g a v e  v a l u e s  whi ch were c l e ­
ar l y  super i or t o  t hose o f  the r emainde r . A con­
s i de r ab l e  number of t h e s e . ,  p l us v ar i at ions' belong 
t o  the med i um and large s eeded bot an i c al varie­
t i es equ i n a and faba respective l y . On l y  a f ew 
s amp l es w1•re char a c t e r i se d  by a cnmb i n at i on o f  
h i gh val u es o f  s e v e r a l  p r o t e i n  and ami no ac id 
c h ar act e r s . 

The var i ab i l i t y  o f  t h e  pro t e i n  conce n t r at i ons 
appears to be pref erent i a l l y  i nd u ced by no� :':?n L 1 < 
envi ronment al f act ors . P r o t e i n  values ex h i b i t ed 
a con s i d e r ab le i n t r a-var i et al v a r i abi l i t y b�i t th h: 
v a r i e d  f r om one variety t o  anot h e r . No corre la­
t i on between prot e i n  o r  amino a c i d  con t e n t  an d 
seed s i z e  w as f oun d . 

Th i s  work is described i n  de t ai l  by Han e l t  
e t  al ( 1 9 7 8 ) . 
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Reference: 
Hanc l t . P , Rudolph, A . .  Hammer , K . ,  Jank )! . \\' ,  
MUntz, K .  and Scholz, F .  ( 1978 ) .  ' Protein 

screening 0f the Gatersleben collection 
of cert>als and pulses 3: Pl'O lein and SH­
amino content.s of field beans ( V i •  l •  
faba1 . '  �

�-

Kulturpflanze 2G, 183-212. 

Scree n i n g  o t  broadbean varieties for h i gher 
protein content a n d  i m p roved amino a c i d 
c o m po s i t i o n  

[ ,  Nowa.h aitd H. P6h.U 
Vept. o � B.iocl1emi.1.t1t!J and Plt1.J�t.oto9y 06 Cu.lti.va ted P.t.a11.t6 
HNG, 2 .J - 1 00 Ptdloay, POLANV . 

Two hundred varieties of Vicia faba were taken 
trom the collection of the Plant rreedJng Sta­
t.ion , SIIR, Szelcjewo and along with 12 mutants 
derived from the _y. faba equi n a  variety Nadwjs­
lanski were analys�d for protein content. The 
mutants had been produced using chemi cal rea­
r,ents at the Plant Breeding Institute, 111..\R, 
Radzikow. The \'arieties llangdown White and Ha'lg­
down Green were used as references. 

Two met.hods were used to determine the protein 
content of the seeds . One of these described 
by Udy em;-loys a dye binding reaction ( DBC me­
chod) while the oth�r involves the biuret reac­
t i o n .  Results o f  t h e  analysis are given in the 
figure. Analysis of amino acid content oI the 
seeds using a Deckmen 1 1 9  A A  analyse" showed 
that variet ies which gave higher resul t s  using 
the DBC method ( i . e .  those on the upper left 
side of the graph) had a higher level of the ba­
s i c  amino acids lysine and/or arginin�. 
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I L  is hoped in the future to include varieties 
from other regions and therefore samples of seeds 
( c .  20g) sent to the above address wou l d  be ap­
prec i. i.ted . 

The a m y l o se : st a r c h  r a t i o  a n d  protein a nd 
p h o s p h o r u s  contents o f  b r o a d b e a n  

( V i c i a  f a  b a  ) a n d  t h e i r  i n f l u e n c e  o n  
c o o k i n g  q u a lity 

A7i.7. H. Fal1111i 
�eed Ter.li11oto9y RMea1tr.l1 Se.C-ti.o11, A.glllcuU:U/l.ai Ruea11.d1 
C'e.11te1t, Giza, EGYPT. 

Studies have shown that the colloid chemical 
state of broadbean starch controls the overal l 
cooking quality ol the seeds ( Fahrni et !]_ ,  1979) 
In particular it has been found the starch gra­
nules contain relatively low amounts of amylosE 
resultjng in a high swe l l i ng abi lity of the gra­
nules. Also the high molecular weight or the 
starch gives a high absorp t ion abi l i  L y .  However. 
low amoun ts of prote1n bound to the sta.rch , cou?­
led with a high esterified phosphorus content , 
lead t.o the high swel l ing capacity of the starch 
granules and result: i n  good cool; lng qual i t y .  

Table l .  Some chemical constituents and colloi-
dal properlies of starch in two broad­
bean varielies. 

Cons tituent/ Giza-1 Rebaya-40 Property 

AmylC'\se (<l) 20 22 
Protein (%) 0 . 20 0 . 29 
Phosphorus (%)  0 . 051 0 . 038 
Granule Size <pm) 80 50 
rransi Lion 75 77 

Temperature (OC) 
Viscosity at 95°C 400 290 

( B .  U . )  
Viscosi tY at 50°C 960 740 

( B .  U . )  

Table 1 shows that r.he Giza-1 variety, with low 
amylose, low pro Lein and h i gh phosphorus sturch 
conten t ,  gave good colloidal properties of high 
viscosity and low lransition temperature. Re­
latively poor proper ties were exhibited by 
Rebaya-40, which contained h i gher levels of nmy­
lose and proteins and a lower phosphorus conten t .  
This is in line with the work of Ahmed ( 1958) 
who found that the absence o f  phosphorus during 
the first six weeks :.\t'ter t h e  end of germi nation 
had a marked influence on the subsequent produc­
t ion of fruit and seeds . 

These results can also be considered ln the 
light of work by Yougsel ( 1 978) who found that 
both viscosity at 95 C and Lransition temperature 
of broadbean starch were very significantly cor­
rel ated with cooking q u a l i t y  ( r  = +0.72 and - 0.91 
respectively) . 

References : 
Ahmed , M . B . ( 1958 ) .  ' The effect of the presen­

ce and absence of phosphorun at diffe­
rent periods of growth of Vicia faba ' . 
Indian J .  o f  Agr. S ci .  27 , 43- �6 -.�-

Fahmi , A . H . , El-Sol hy, K . M: .  and llnmecl, J\ . S . ( 1979). 
Chem i c a l  and physicochemical studies on 
some legume starches ' .  
Giza Agr. Research Center (Egypt) 
Bulletin No. l .  



Yous se f ,  M . M . M .  ( 1 9 7 8 ) . ' A  s t udy o f  f actors 
a f f e c t i n g  the cookab i l i t y  o f  f ab a  beans 
( Vi c i  a f ab a ) . 
P� Thes i s ,  Fae . o f  Agri . ,  A l exand r i a  
Un i ver s i t y . 

Re l a t i o n sh i p  b et w e e n  p h y s i c a l p ro p e rt i e s  a n d  
c oo k i n g  q u a l it y  of fa ba b e a n s ( � fa b a  l 

A. M.  El-Tabey Shehata a»d M. M. VoU6�e6 
Vep.t. o 6 AgJiJ.c.uUU!r.al f odU6bU� , College o 6 AgJiJ.c.uLtwte, 
UrU.veMdy 0 6  Alexa»dJiJ.a, Alexa»dJiJ.a, EGVPT . 

S i x  '-' arnp les repr esent i ng two var i e t i es ( G i z a  1 
an d G i z a  2 )  o f  f ab a  bean we r e  c.0 l l 1 ' c t ec1 frc.n: �arms 
located i n  t h e  N i l e  De l t a  and in Upper Egypt . I n  
order t o  get a measure o f  t he cooki n g  qual ity t l 1 c:  
s t ewed beans ( or medammi s )  were given t o  a t as t e ­
t es t i ng p ane l ; penetrome t er readi ngs were also 
t aken for the s t ewed beans . I t  was f ound t hat 
the two meth ods gave s imi l ar results i n  thn t t hey 
both s howed that i t  was the l o c a t i o n  of cu l t iva­
t i on r ather than var i e t y  t h at a f f e c t e d  the coo­
k i n g  qua l i t y . 

Coo k i n g  qua l i t y  was pos i t ive l y  corr e l ated wi th 
t he f o l l owing phy s i c al proper t i es and characte­
r i s t i c s  o f  t h e  raw seeds : 

- l i gh t ness i n  the colour of t h e  hu l l  
100- seed we i ght 

- spe c i f i c  grav ity 
- hydrat i on coe f f i c i ent 

It  w as also f ound that the percent age o f  tot a l  
s o l i d s  i n  the s t ew i ng l i quor i n c r e ased w i t h  in­
creased cook i n g  qual i t y , this v ar y i n g  between 1 3  
t o  1 5% i n  good qual i t y  beans t o  about 7% i n  low 
qual i t y  ones . When the amount of insolub l e so­
lids in t he d i f ferent l iquors was i nvest igated 
i t  w as f ound that there was 5 t o  7% i n so lub l e  
s o l i d s  i n  t he good qual ity b e a n s  b u t  o n l y  0 . 5  
t o  1 . 6% i n  t h e  low qual i t y  ones . 

De t a i l s  o f  the above work wi l l  be submi t t e d  
for p ub l i cat i on i n  the near f ut ur e  t o ge t he r w i t h  
resu l t s  on t he r e l at ionship be tween cook ing qua­
l it y  and chemi c a l  compos it ion . 

H a r d  s e e d  pro b le m s w i th V i c ia fa b a  

i n  t h e  S ud a n  

FaJLOuk. Sa.U..h 
Huduba AgJiJ.c.uUU!r.al Ru e.Mc.h S.ta.tio », P . O .  Box 3 7 , 
Ed-VameJr.., SUVAN . 

Hard seededness i s  a t ype o f  seed dorman cy re ­
sult i ng f rom the presence o f  an i mperme ab le seed 
coat . This character i s  common l y  f ound i n  most 
spe c i e s  of the leguminosae and i s  at t r i �uted t o  
bot h genet i c  a n d  environme n t a l  f actors . I n  the 
Sudan V i c i a  f ab a  i s  grown pr imar i l y  f o r  human 
consump t ion , so the i n c idence o f  h ard seed not 
only reduces t h e  germi nat ion percent age but a l so 
adve r s e l y  af f e c t s  the cook i n g  qua l i t y  and there­
fore t h e  market price of the p roduct . 

Re cent work h �s been c ar r i e d  out t o  st udy t he 
v ar i at ion i n  hard s eededness among d i f ferent V .  
f ab a  c u l t i vars and s e l e c t i on l i nes . S t udies 

-

h ave a l � o been made on the e f f e r, t s  c• f  sowing date , 
harves t i n g  date , water closure , s t o r age per i od 
and seed s i ze on h ard seed percent age . 

Hard seededness was f ound t o  r ange f rom 2 2 . 8% 
to 0 . 1 % when 10 entries wer e  analysed but there 
was n o  cor re l a t ion found between h ard seededness 

and g r a i n  y i e l d .  Three out of four l i nes tes ted 
s howe d a progressive reduc t i on i n  the percent age 
o f  h ar d  seed as t he gener a t i o n s  adv an ced , but 
there were again cons i derab l e  di f f erences betwe e n  
t he l i nes at a n y  one leve l . 

T ab l e  1 .  shows that f or the var i e t y  ' Hudeiba 
7 2 ' t here was a progres s i v e  d e c l i ne in per cen­
t age h ard seed with succe s s i v e  h arvest dates , a 
resu l t  s imi l ar to that ob t ained by E l  Ilagoury 
and N i y a z i  ( 1 9 7 3 )  working w i t h  Egypt i an c lover . 
Tab l e  1 .  � l so shows that t h e  h ar d  seed percen­
t age decreased dr amat i ca l l y  w i t h pro longed sto­
rage . Nak amur a ( 1 96 2 )  has suggested t h at f l uc­
t uat i ons in air t emp erature and humi d i t y  inc rease 
the permeab i l i t y o f  t he seed coat , t hereby re­
duc ing the hard seed percen t age . 

T ab l e  1 .  E f f e cts of Harve s t  Date and Storage 
on Hard Seed Percent age in Vi c i a  f aba 

P l an t  Age at 
H arve s t ing 

( days ) 

80 
1 00 
1 20 

Hard Seed Percen t age 

60 days 1 80 days 300 days a f t e r  
f i rst s am.2..!£_ 

34 . 5  
2 8 . 4  
1 6 . 6  

+ 1 . 2  

1 6 . 1  
10 . 1  

8 . 5  

+0 . 6  

1 . 7 
1 .  2 
0 . 6  

+0 . 2  

Tab l e  2 .  E f fect o f  Var i e t y  and Seed S i ze on 
H ard Seed Percent age . 

Seed S i ze 
Var i e t y  

BF2/2 H . 7 2 S i l i am 

Smal l 9 . 1 8 8 . 05 6 . 6 7 
Med i um 8 . 1 0 6 . 8 8 6 . 5 8 
Large 8 . 3 2 4 . 9 2  4 . 6 3 

I t  was also evident that e a r l y  wat e r  closure 
date and hence the e n forced e ar l i e r  matur i t y , 
i n c r e as �1 the hard seed percent age . Table 2 .  
shows that in two out o f  t h e  t hree var i e t i e s 
t e s t e d  the l arge seed category con t a i ned the h i ­
ghest percent age o f  h ard seed . 

These s t udies showed t h at t h0r = i s  co ns ide ra­
b l e  gene t i c  var i at ion between cul t i v ars sugges­
t i n g  t h at it may be pos s i b l e  t o  obtain h i gh y i e l ­
d i n g  var i e t i es w i t h  l ow h a r d  s e ed percen t a ge . 
The s i ze o f  the problem can also be reduced by 
v a r i a t ions i n  c u l t ur a l  pract i ces . However , more 
advanced research is needed in the area of seed 
phy s i o logy in order t o  reve a l  causes of t h e h ard 
character . 

Re f erences : 

E l  B agour y , O . H .  ( 1 9 75 ) . ' E f f ect o f  di f f erent 
f er t i l i zers on the germinat ion and hard 
seed perce n t age of bro adbe an ( Vi c i a  f ab a) 
seeds ' .  
Seed S c i . and Techno l o gy � .  559-5 7 4 . 

E l  B agoury , O . H .  and Niyaz i , M . A .  ( 1 97 3 ) . 
' E f f ect o f  d i f ferent f e rt i l i zers on the 

germinat ion and har d  seed percen � n ge of 

Egypt i an c lover ( T r i fol i um  a l exandrium )  

seeds ' .  
Seed S c i . and Techno l o gy .!_ ,  7 7 3-- 7 7 9 . 

N ak amur a ,  S . ( 1 9 6 1 ) . ' Germi n a t i o n  o f  le gume 

seeds ' .  
Proc . I nt . Seed Test . Asso c . 2 7 , 6 9 4 - 7 10 . 
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Ins tituti ons intere s t e d i n  
Vicia fa ba R e s e a r c h  

;� nme s o f  .L nd i v i d u cl l S intere s ted i n  V i c ia faba 
a re g i ven in the ne xt section . Ple ase in form 
the E d i t o r s  of F A B I S  of any corrections or add i ­
t i o n s  t h a t  s h o u l d  b e  made t o  this l i st . 

C o un t ry 

N E A R  E A S T  
A N D  A F R ICA 

AFGHAN I S TAN 

ALGE R I A  

B AN GLADE SH 

C Y P RU S  

E G Y P T  

1\ddre s s  
N umbe r  

1 

1 

2 

3 

l 

l 

l 

2 

3 

4 

5 

6 

7 

I n s t i t u t i o n  

Ag r i c u l t u r a l  Re s e a r c h  Dep t ,  
M i n i s t ry o f  A g r i c u l t u r e , 
Kab u l . 

I . D . G . C . , BP 1 6 , 
A l - !-l a r r a s h , 
Algi e r s  

S t a t i on E xp e r i me n t a l e , 
BP 5 9 , S i d i  B e l  Abb e s s , 
A lgi e r s  

S t a t i o n  E xpe r i me n t a l e  
d u  Kh roub , 
Con s t an t i n e  

P u l s e s  a n d  O i l  S e e d  D i v i s i o n  
B an g l a d e s h  Ag r i c u l t u r a l  
Re s e a r c h  In s t i t u t e  ( BA RI ) , 
S h e r  - E- B an g l an ag a r , 
D a c c a  - 1 5 . 

Ag r i c u l t u r a l  Re s e ar ch I n s t . ,  
M i n i s t ry o f  A g r i c u l ture and 
N a t ur a l  Re sour ce s , 
N i co s i a .  

Agron omy Depa rtme n t , 
F acu l t y  o f  Ag r i c u l ture , 
A l - S h at te h ,  
A l e xan d r i a  U n i ve r s i t y , 
A l e xa n dr i a .  

D e p t . o f  Ag r i c u l t ur a l  
I n du s t r ie s , 
Co l l e g e  o f  A g r i c u l ture , 
A l e x a n dr i a .  

Food T e ch n o l ogy D e pt . , 
A l - Sh at te h , 
A l e xan d r i a  U n i ve rs i t y , 
A l e x a n dr i a .  

Agronomy D e p a rtme n t , 
A i n e  S h ams Un iver s i ty , N as r ,  
C a i ro . 

B a h t e e m  Ag r i cu l t u r a l  
R e s e ar ch S t a t i o n , 
B ah t e e m , 
C a i ro . 

I D RC , 5 Lat i f  Man s our , 
H e l i o po l i s , 
C a i ro . 

Agronomy D e p a r tme n t , 
F a c u l ty o f  Ag r i c u l ture , 
C a i r o  U n i ve r s i t y , 
G i z a .  

CGY P T  ( c o nt . ) 

E T H I O P I A  

I N D I A  

I RAN 

I RAQ 

JO RDAN 

LEBANON 

L I BYA 

8 

9 

J () 

1 

2 

1 

l 

2 

3 

1 

2 

1 

2 

3 

4 

1 

l 

Food Le gume S e ct i o n  
F i e l d  Crops I n s t i tu t e , 
Agr i c u l t u r a l  R e s e a r c h  
Center , 
G J. z a . 
S ak h a  A g r i cu l t u r a l Re s e a r ch 
S t at i o n , 
K a f r e  E l - S he i kh . 

F a c u l t y  o f  Ag r i cu l t ure , 
Mo u c h t a h a r , 
K i l obye . 

Agr i cu l t ur a l  Re s e a r c h  I n s t . 
P . O . Bo x  2 00 ,  
A d d i s  Ab ab a . 

Agr i cu lt u r a l  E xp e r i me n t al 
S t at i o n , 
Add i s  Ababa Un i ve r s i ty , 
P . O . Box 3 2 , 
D e b r e  Z e i t .  

I A R I  R e g i on a l  S t at i on 
K a l y an p u r  
K anpu r 2 0 80 2 4 

C o l l e g e  o f  Ag r i c u l t ure , 
U n i ve r s i ty o f  Tehran , 
K ar aj .  

P l an t  Gen e t i c  Re s ou r c e s  D i v .  
S e e d  and P l ant Improvemen t  
I n s t i tu t e , 
K ar aj .  

D e p t . o f  C rop S c i en c e , 
C o l l e g e  o f  Agr i c u l ture , 
U n i ve r s i ty o f  Az arb ade g an , 
T ab r i z .  

Abu-Gh r a i b  E xp e r imen t a l  S t . 
Admin i s t r a t i o n  o f  P l a n t  
P ro t e c t i on , 
B agh d ad . 

D i r e c t or ate of G en e r a l  ? i e l d � 
C r o p s , Abu - Gh r a i b , 
B agh d ad . 

D e p t . o f  Agr i c u l tu r a l  
Re s e a r c h  a n d  E x t en s i on , 
M i n i s t ry of Agr i c u l t u r e , 
P . O . Bo x  2 1 7 8 ,  
Amman . 

F a c u l t � o f  Agr i cu l t u r e  
U n i ve ri i t y  o f  J ordan 
P . O . Bo x  1 3 3 2 0  
Amman . 

A g r i c u l t u r a l  Re s e ar c h  
S t at i on , 
K arak . 

A g r i cu l t ur a l  R e s e a r c h  
S t at i on , 
S h aubak . 

I n s t i t ut d e s  Re che r c h e s  
Ag ronomique s ,  
T e l Ama r a ,  
R ayak . 

Ag r i c u l t ur a l  Re s e a r c h  C e n tre 
P . O . Bo x  2 4 80 ,  
T r ipo l i . 
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Country 

LIBYA ( cont . ) 

MAURITIUS 

MOROCCO 

NEPAL 

PAKISTAN 

SUDAN 

SYRIA 

Addre s s  
Number 

2 

1 

1 

2 

3 

1 

1 

2 

3 

1 

2 

3 

4 

1 

2 

3 

4 

Institut i on 

FAO Pro j e c t  
Agricultural Research Centre 
P . O . Box 3 5 8  
Tripo l i . 

Agricultural Divis ion , 
Ministry of Agriculture , 
Mauritius . 

Direction Recherche Agrono­
mique ( D RA )  , 
B . P .  4 15 , 
Rabat . 

Institut Agronomique et 
Veterinaire N at i on a l , 
Has s an I I , B . P .  704 , 
Rabat - Agdal . 

Societe de Gest ion des 
Terres Agr i co le s ,  
SOGETA , 
BP 7 3 1 , Agd a l , 
Rabat . 

P arwanipur Agriculture 
S t at ion , 
B irganj , 
Marayani Zone , 
Kathmandu . 

Punj ab Agri cultural Res e a:a::h 
Institute , 
Fais alabad . 

Univers ity of Agriculture , 
Faisalabad . 

Agricultural Research Centre 
L- 1 3 , Almarkaz F - 7 / 2 , 
I s l amabad . 

Hude iba Res e arch S t ation , 
P . O . Box 3 1 , 
Ed-Darner . 

Faculty of Agr i culture , 
Shambat , 
Khartoum North . 

Food Research Center ,  
Shambat , 
Khartoum North . 

Ge z ir a  Agri c u l tura l  Resea:a::h 
S tation , P . O . Box 1 2 6 , 
Wad Medan i . 

Farming Systems P rogram , 
! CARDA , P . O . Box 5 4 6 6 , 
Aleopo . 

Food Legume Improvement 
Program, ! CARDA , 
P . O . Box 5 4 6 6 , 
Aleppo . 

Training & Commun i c ation 
P rogram , ! CARDA , 
P . O . Box 5 4 6 6 , 
Aleppo . 

Agricultural Research Dept . 
Douma , 
Damascus . 

SYRIA ( cont . )  5 

6 

7 

8 

TUN I S IA 1 

2 

3 

4 

T URKEY 1 

2 

3 

4 

5 

6 

7 

FAR EAST 

JAPAN 1 

Es� a ' Agri cu ltural Research 
St ation , Cheaek Masken , 
Esra , 
Daraa . 

Agricultural . Research Sta­
tion , 
Deir- E l- Zar . 

Agricultural Research 
Station , 
Ez raa . 

Agricultural Rese arch 
Station , 
Abd Al S l am  Al-Nbhani Str . 
Al-by a d ,  Al-mahta , 
Harnrna . 

Tun i s i an-Be lgian Pro j e ct , 
Freti s s a  P i lot and DemonEt:ra­
tion F arm, 
B . P .  6 ,  
Mateur . 

Division Technique de 
l ' O f f i ce de s Cereales 
30 Rue Al ain Savary , 
Tunis . 

I . N . A . T . , 
4 3  Avenue Charles Nicolle , 
Tun is . 

Laboratoire de Phytopatho­
iogie , Insti tut National 
de Re cherche Agronomique 
de Tun i s i e  ( INRAT ) , 
Avenue de l ' Independance , 
Ari ana , 
Tunis . 

Agri cultural Research Inst . 
P . K .  2 5 , 
Adapaz ari . 

Bolge Z irai Arastirma 
Ens titus u , 
P . K .  2 2 6 , Yenimahal le , 
Ankara . 

Dept of Breeding Production 
Agriculture and Animal 
Husbandry , Ministry of Food 
Ankara . 

P lant Growth and Breeding 
Dept . , Faculty of Agriculture 
Ankara Univers ity , 
Ankara . 

Regional Agricultural Re s .  
Institute , P . K . 3 9 
Antakya . 

Agri cultural Research Inst . 
P . K .  1 7 , 
Eskiseh i r . 

Aegean Reg i on a l  Agri c ultural 
Research Institute , 
P . K .  9 ,  Menemen , 
I zmir . 

Tokachi Agri cultural 
Experimental S tation , 
Memuro , Kas s i  Gun , 
Hokkaido . 
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Country Addres s  
Number 

JAPAN ( cont . )  2 

AUSTRAL ASIA 

AUSTRAL I A  

AM ERICAS 

ARGE 'TINA 

BOLIVIA 

BRAZ I L  

CANi\DA 

3 

l 

2 

3 

1 

l 

l 

l 

2 

3 

4 

5 

6 

7 

Ina titution 

Crop Science Labora tory , 
Facul ty of Ag ricul t ure , 
Kagawa Un ivers ity , 
2 3 � 3  I kenobe , Miki -tyo , 
Kagawa- Ke n . 

Botanic Garden s , Koishik awa , 
Facul ty of Sci ence , 
Uni ver s i ty of Tokyo ,  
Hakusan 3- 7 - 1 , 
Tokyo 1 1 2 . 

CS I RO Divi s io n  of P l an t  
Industry , P . O . Box 1 600 , 
Canberra City ,  ACT 2 601 . 

Plant Pathology Uni t ,  
c /o P l ant Patho logy Research 
Dept . , Wai te Agricultural 
Res e a r ch I n s t i tute , 
Glen Osmond , S . A .  506 4 . 

Or . B a s i l  Baldwin 
Rosewo rthy Agricultural 
Col l ege , 
Roseworthy , S . A . 5 3 7 1 

Dept . de Botanica y Ecologia , 
Un i ve rs idad de C iencias 
Ag rarias , 
Cas i l la de Correo 209 , 
3 4 00 Corrientes . 

E s t ac ion Expe rime n t a l  de 
P a t ac a  May a , I BTA/MACA , 
P . O . Box 5 7 8 3 , 
La P a z . 

Nat i onal Center for Re search 
on R i ce and Beans , BR- 1 5 3 ,  
Km . 4 - Go iania/Anapo l i s , 
Caixa Postal 1 7 9 , 
7 4 . 000 - Goi an i a , 
Go i as . 

Alberi a Horti cult ural 
Re search Cente r ,  
B roo k s , Albert a , TOJ OJO . 

K in g  Grain Ltd . , 
Chatham , Ont .  N 7 M  5L6 

Crop Science Department , 
Unive rs ity of Guelph , 
Gue lph , Ontario , N l G  2Wl . 

Ag r i cu lt ure Canada , 
Research Stat ion , 
Le thbridge , Alberta TlJ 4 B l . 

Agr i cult ure Canada , 
Research S t at ion , 
Morden , Man i toba , ROG lJO 

Saskatchewan Pulse Crop 
Growers Assoc . ,  
S a s k a t chewan Dept . o f  Agric . ,  
Regina , Sask . 

Crop Development Cen ter , 
Un i ve rs i ty of Saskatchewan , 
S a s katoon , Sask . S 7 N  owo . 

CANADA ( cont . )  8 

9 

10 

11 

1 2  

CHILE l 

COSTA RICA 1 

GUATEMALA 1 

2 

P E RO l 

2 

P UE RTO R I CO l 

U . S . A .  l 

2 

3 

EUROPE 

AUSTRI/\ l 

Department of Biology , 
Un i ve r s ity of S a s k atchewan , 
Saskatoon , Sask . S 7 N  OWO . 

P r a i r ie Reg i onal Laboratory , 
National Research Counci l ,  
Saskatoon , Sask . S7N OW9 . 

Dept . of An ima l Science , 
Un i ve rs i ty o f  Mani toba , 
W i n n ipeg , Man i toba R3T 2 N 2 . 

Dept . of P l ant Science , 
Facu l ty of Agr i culture , 
Gn i ve rs ity of Man i tob a , 
Winnipeg , Man i toba , R 3T 2N2 . 

Man itoba Ag riculture 
Servi ces Bldg . , 
Un ive r s i ty o f  Mani toba , 
W i nhipeg , Mani toba , R3T 2 N 2 . 

E s t ac ion Experimenta l , 
Qui lamapu ( IN I A ) , 
Cas i l l a  4 2 6 ,  
Ch i l l an .  

Cen t ro Agronomica Tropi cal 
de I nve s t igacion Y 
En senan z a  ( CATI E ) , 
Turri alba . 

I n s t i tute o f  Agricult ural 
S c ience and Technology 
( ICTA ) , Sa Ave . 1 2 - 3 1 , 
Zona 9 , Edi fi c io E l - Cortez 
2oy 3

° 
N i ve l e s , 

Guatema l a .  

I n s t itute o f  Nut r i tion for 
Cen t r a l  Americ a  and Pana�a 
( INCAP ) , Box 1 1 8 8 , 

Guatemala . 

Di reccion General de 
I nves tigacion Agraria ( DGI ) , 
Min i s terio de Al imentacion , 
Lima . 

On i vers idad Nacional Agra r i a  
L a  MOt ina , 
Apartado 4 5 6 ,  
L ima . 

Mayague z  I n s t i tute of 
T ropical Agricul ture , 
P . O . Box 70 , 
Mayague z ,  P uerto R i co 0070 8 . 

Current Serial Records , 
N a t ional Agricultur a l  
Library , T I S /SEA/USDA , 
B e l t s vi l le ,  Mary l and 2070 5 . 

I n formation S c ience/Genet i c  
Re sources Program , 
S choo l of Bus iness & 
Admi n i s t rat ion , 
1 2 2 9  Unive r s i ty Avenue , 
Un ive rs ity of Colorado , 
Boulde r ,  Colorado 80309 . 

Dept . of r.iochemi s t ry , 
Un i ve rs i ty of Minnesota , 
S t . P aul , Mi nnesota 5 5 108 . 

Bunde s an s t a l  t fur P !: lan z e n b au , 
1 020 Vienn a .  
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Coun t ry 
Addre s s  
Number 

AUSTRIA ( cont . ) 2  

3 

BELGI UM 1 

C Z ECHOSLOVAK I A  1 

2 

3 

DENMARK 1 

F INLAND 1 

FRANCE 1 

2 

3 

4 

5 

6 

7 

I n s t i tut ion 

Internation a l  Atomic Ene rgy 
Agency ( IAEA ) , P . O . Box 5 9 0 ,  
Vienna A- 10 1 1 .  

P l an t  B reeding and Gene t i c s  
S e ct ion , 
Joint FAO/IAEA D i v i s ion , 
P . O . Bo x  5 9 0 , 
A - 1 0 10 Vienn a .  

D i v i s ion o f  Market 
Organ i s at ion , Commi s s i on of 
E uropean Commun i t i e s , 
2 00 , Rue de la Lo i ,  
10 4 9  Brusse l s . 

I n s t i tute of E xper iment a l  
Bot any , C z e chos lovak Aca­
demy o f  S c ience , F l emngovo 2 
P r ague 6 .  

Katedra Botan iky , 
P r i rodovedecka Fakulta UK , 
Benatska 2 ,  1 2 80 1 , 
P r ague 2 .  

Botan i c a l  I n s t itute , 
C z e chos lovak Academy of 
S c ience , 
2 5 2 4 3  P r uhon i ce U P rahy. 

Dept . of Crop Husbandary & 
P l ant Breeding , 
Roya l  Veterinary & 
Agr i cu l t ur a l  Un ivers i ty , 
Forsogs garden Hoj backegard , 
Agrove j 10 , 
D . K .  2 6 30 T a s t r up. 

P l an t  Breeding I n s t i tute , 
S F-0 4 3 00 ,  
Hyryl a .  

E t ab l i s sements B londeau , 
B . P .  No . 1 ,  
5 9 2 3 5  Bersee . 

E t ab l i s sements C l ause , 
9 1 2 2 0 Bret igny s ur Orge . 

S tation d ' Ame l iorat ion des 
P l ante s , !NRA B P  1 5 4 0 , 
2 10 3 4  Dijon-Cedex 

S t at ion d ' Ame l i or . i t ion des 
P l ante s , I NRA , 
3 5 6 5 0  Le Rhe u .  

Gr andes Minoteries a Feves 
de France , 
Rue Henri Bes seme r , 
Z . I .  Aix Les Mi l le s , 
1 3 2 9 0 Les Mi l le s . 

CRAM , 
S t a t i on d ' Ame l ioration de s 
P l an te s , 
3 4060 Montpe l l ier-Ced�x .  

I"-:orioratoire d '  Ame l iora t i on 
rle s P l antes , 
F ac u l tu des S c ience s , 
Bat iment 3 6 0 . 
9 1 4 0 �  9.E.?_�Y. . 

FRANCE ( cont . ) 8 

GREECE 1 

2 

3 

4 

HOLLAND 1 

2 

3 

I TALY 1 

2 

3 

4 

5 

6 

7 

POLAND 1 

PORTUGAL 1 

G r ande :;: f·!inote ri. e s  C.e France , 
4 .t Rue du Louvre , 
7 5001 Par.::_ s . 

Agricultural Rese arch 
Se rvi ce , 
Min i s try of Agr i c u l ture , 
2 2  Me�' androu S t r . , 
Athe n s  ( 1 2 ) . 

Benak i Phytopa tholog i c a l  
I n s t i tute , O � o s  De lta 3 ,  
K i ph i s s i a , 
Athen s , 

Ecole Supe r i e ure 
d ' Agr i cu l t ure , Votan i co s , 
Athen s . 

Forage Re search I n s t i t ute , 
Lar i s a .  

A . R .  Zwaan and Zoom , 
P r inces Mar i annel aan 2 9 6 , 
Postbox 9 9 2 , 
2 2 70 AZ Voorburg .  

Center for Agrobio logical 
Re s e a rch , Wageningen , 
Postbus 1 4 , 
Borne steeg 6 5 /6 7 ,  
Wageningen . 

Found at ion for Agri cu ltural 
P l ant Breeding SVP , 
P . O . Box 1 1 7 , 
Wagen ingen . 

I s tituto de Mi g l ioramento 
de l l a  P l ante Agrarie , 
V i a  Amendo l a  1 6 5 ,  
7 0 1 2 6  Bari . 

I s t i tuto di Agronomia 
Generale e C o l t ivaz ioni 
E rb acee , Vi a Va ldsavo i a  5 ,  
Catan i a .  

I s t i t uto di Agronomia 
Generale e C o l t ivaz ioni 
Erbacee , 
Un ive rs i t a de N apo l i , 
Port ici -Napo l i . 

I s t itu to di Agronomia , 
Un i ve rs i t a  de P adova , 
Via Grade n i g o  6 ,  
3 5 100 Padova . 

I s t ituto di Agronomi a 
Generale e C o l t i vaz ion i 
Erbacee , 
Uni ve r s i t a  deg l i  Studi , 
Vi a l e  de l l e  S c ienz e ,  
9 0 1 2 6  P a l e rmo . 

F . A . O .  I 

Vic de l l e  Te rrne di C a r a c a l l a ,  
00100 - Rome . 

I s t i t uto di Agronomia 
Via Enrica de N i co l a , 
S a s s ari-S ardegn a .  

Dep t . o f  B i o chemis try & 
Phy s i o logy o f  C u l t ivated 
P l ants , I UN G , 
2 4 - 100 Pulawy . 

Faculdade de Farrnac ia , 
Unive r s idade de Li sboa , 
Av . das Forcas Armadas , 
L i s bon - 4 .  
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country 
Address 
Nwnber 

Institut:..cn 

PORTUGAL( cont. ) 2 Gabinete de Botanica, 
Escuela Suo�rior de /lgronomia 
Tapada de Ajuda, 

SPAIN 1 

2 

3 

4 

5 

6 

7 

8 

l 

SWITZERLAND l 

2 

3 

r. :, . 1 

2 

Lisbon - 3 .  

Departmento de Genc Lic�, 
Escuela Technica Superior de 
Ingenieros Agronomos , 
Apartado 2 4 6 ,  
Cordoba. 

Institute Nacional de 
Investigaciones Agrarias, 
Centro Regional de Andalucia 
(CRIDA 10) , Apartado 240, 
Cordoba. 

Estacion Experimen tal del 
ZC1idin, 
Granada. 

InsLi tuto Nacion�l de 
Investigaciones Agrari as, 
Avda. Puerto de Hierro s/n, 
Madrid - 3. 

Insti tute Nacional de 
Investigaciones Agrarias, 
CRIDA 06 , Apartado 1 2 7 ,  
Alcala de Renares, 
9 Madrid. 

Estacao Agronomica Naciona� 
Quinta de Marques, 
Oeiras. 

INIA, 
Apartado 1 3 ,  
San Jose de la Rinconada, 
Sevi lla. 

Institute Nacional de 
Investigaciones Agrarias, 
Centro Regional de 
Andalucia, 
San Jose de la Rincon�da , 
Sevi lla.  

Swedish Seed Association , 
Svalov. 

Station Federale de 
Recherches Agronomiques, 
Changins CH-1260, 
Nyon. 

Eidg. ForschungsansLalt fur 
Landw. P f lanzenbau , 
Postfach CH-80 4 6 ,  
Zurich. 

Institut fur Pflanzenbau, 
Swiss Federal Insti Lute of 
Technology ETH, Cli- 8092 ,  
Zurich. 

North of Scocland College 
of Agriculture , 
School of Agriculture, 
581 King Street, 
Aberdeen. 

Rowett Research lnstitute, 
Greenburn Road, 
Bucksburn , 
Aberdeen . 

U.i�.  (cont . )  3 Welsh Plant Breeding St. , 
Plas Gogerddan , 
N .  Aberystwyth, Dyfed, Wales 

Department of Botany , 
Wye College , 
Ashford, Kent, TN25 5AH . 

S West of Scot.land College 
of Agriculture, 
Cronin Building, 
Auchincruive, Ayr. 

6 P lant Protection Division, 
Imperial Chemical Industries 
(L C . I . )  Ltd . , 

Jealott ' s  H i l l ,  
Bracknel l ,  Berkshire 

7 Long Ashton Research Sta­
tion, Long Ashton, 
Bristo l .  

7a Dept. of Applied Biology, 
Pembroke Street, 
Cambridge CB2 3DX. 

8 National Ins�itute of 
Agricultural Botany, 
Huntingdon Road, 
Cambridge . 

9 Plant Breeding Institute, 
Maris Lane, 
Trumpington , 
Cambridge CB2 2LQ. 

10 May and Baker Ltd. , 
Dagenham, 
Essex RMlO 7Xl0 

1 1  Hedderwickhill Farm, 
West Barns, 
Dunbar. 

12 A. Gibson & Sons 
(Animal Feeds ) ,  

2 2  Mains Road , 
Dundee . 

1 3  Dept. of Biological Sciences, 
University of Dundee , 

14 

15 

16 

17 

18 

19 

Dundee DOI 4HN . 

Scottish Horticultural 
Research Institute, 
Invergowrie ,  
Dundee . 

Depa�rnent of Botany, 
University of Durham 
Science Laboratories, 
South Road, 
Durham DHI 3LE . 

Beil Grange, 
East Linton, East Lothian. 

Dept. of Agriculture and 
Fisheries for Scotland, 
Chesser llouse , 
Gorgie Road, 
Edinburgh . 

East of Scotland College o f  
Agriculture, 
The Edinburgh School of 
Agriculture , 
West Mains Road, 
Edinburgh . 

Rill Farming Research 
Organisation, 
29 Lauder Road, 
Edinburgh . 



country 

u . K .  ( cont . )  

U . K .  ( cont . )  3 7  

Addr e s s  
Number 

I n s t itut ion 

20 

2 1  

2 2  

2 3  

2 4  

2 5  

2 6  

2 7  

2 8  

2 9  

30 

3 1  

3 2  

3 3  

3 4  

3 5  

3 6  

Poul try Re search Cente r ,  
K ing ' s Bui lding , 
We s t  Mains Road , 
E dinburgh . 

Queen Margaret C o l lege , 
C le rwood Terrace , 
E dinburgh . 

Scottish Agr icultural 
Indus t r i e s  Ltd . , 
2 5  Rave l s ton Terrace , 
Edinburgh . 

S cottish Agr i cu l tural 
I n dustries Ltd . , 
5 3  E a s t  Hi gh S t ree t , 
Forf ar . 

Henderson Brown Chemi c a l s  
Ltd . , Moat House , 
1 4  Gala P ark , 
Galashie l s . 

Dept . of Food S c ience and 
Nutrit ion , 
Strath c lyde Uni ve r s ity , 
1 3 1  Albion Stree t , 
Gl asgow . 

Rothamsted Expe r iment�l S t . , 
Harpenden , Herts . 

S o i l  Microbiology Dept . , 
Rothamsted Expe riment a l  S t . , 
Harpenden , Herts AL5 2 JQ . 

RHM Re se arch Ltcl .  , 
The Lord Rank Re s e arch Center 
Lincolr: Road , 
H igh Wycombe , B ucks . 

Dept . of P lant S c ience , 
Agr i c u l t ural S c iences B l d g . , 
The Univers i ty ,  
Leeds L S 2  9JT . 

Agricultural Re s e a rch Counci 1., WE ST GERMANY 
1 6 0  Great Port l an d  Stree t , 
London . 

Dept . of Agr i c u lt ure & 
Hort i cul ture , 
S choo l of Ag r i c u l ture , 
Nott ingham Un ive rs i ty , 
� utton Bonington , 
Loughborough . 

N i ckersons , 
2 5  Wes tgate , 
North Be rwick , E a s t  Lothian . 

John Innes Ins t i t ute , 
Colney Lane , 
Norw i ch NR4 7UH . 

Newgr a i n Ltd . , 
Moreton Mi l l , More ton , 
Ongar , E s s ex . 

East o f  Sco t l and C o l l e ge of 
Agr i cu l ture , 
Deve lopment Un i t ,  
Bush House , 
Peni cuik , Mid loth i an . 

E a s t  of Scot land C o l lege o f  
Agr i cul ture , 
C leeve Gardens , 
Perth . 

YUGO :C:LAVIA 

3 8  

3 9  

4 0  

4 1  

4 2  

4 3  

4 4  

4 5  

4 6  

4 7  

1 

2 

3 

4 

1 

2 

3 

Agr i c u lt ure & Hort i cu l tu re 
Department , 
Un ive r s i ty o f  Reading , 
E ar ley G ate , 
Re adi ng, Berks . 

Dept . of Ag r i c u l t ural Botany , 
The Univer s i ty , 
Re ading RG6 2AS . 

P l ant Environment Labo ratory, 
Un ive rs i t y  of Re�ding , 
S h in f ie l d  Grang e , 
C utbuch L ane , S h in f ie l d , 
Re ad i ng RG2 9AD , Berk s . 

BOCM S i l cock Ltd . , 
Wr ight S t ree t ,  
Renfrew . 

H e rbarium , 
Roya l Botan i c  Gardens , Kew , 
R i chmond , S urrey TW9 3AE . 

S cott i sh P l ant Breeding S t . , 
Pent l andf ie l d ,  
Ros l in , Midlothi an .  

N i ckerson Seed C o . , 
Re search Station , 
Rot.hwe l l , L i ne s . 

Dept . of Biology , 
B u i lding 4 4 , 
The Univers i ty ,  
S outhampton S09 5NH . 

Department of B i o logy , 
S t i r l ing Univers it y , 
S t i r l ing , S cot l and . 

M i n i s try of Agr i cul ture 
F i she r i e s  and Food , 
ADAS , Drayton 
Exper imental Husbandary Farm , 
A l ce s ter Road , 
S t rat ford-on-Avon , Warwi cks . 

National Ve getable Re se arch 
S t at ion , 
We l l e sbourne , W arwi ck s h ire . 

Ak ademic de s W i s sensch apten 
der DOR , 
Z e n t r a l in s t i t u t  fur Gene t ik 
und :zul turpf l a n z en fors chun._.:r, 
Correns stras se , 
Gate rs leben . 

I n s t i tut fur P f l an z enbau und 
P f i an z e n z uch t un g , 
Un ive r s it at Got t ingen , 
Von L iebo ld S t r . 8 ,  
3 4  Gottingen . 

Botan i s ches I n s t i tut d e r  
Un ive r s i t at , 
D u s l e rnbrookerweg 1 7 , 
2 3  K ie l .  

Un i ve rs ity o f  Hoenhe im , 
Stuttgart . 

Faculty of Agri cul ture , 
Ak ademska 2 ,  
2 1 .  000 Novi S ad . 

Zmj o l de l ski F ak u l tet , 
Skopje . 

" Partenon " I I / 4 , 
Smede ravska- P a l anka .  
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Individuals interested in 
Vicia faba Research 

The Address Number refers t o  the Institution 
Address given in the previous section. Please 
inform the Editors of FABIS of any corrections 
or additions that should be made to this list . 

Country Name 

NEAR EAST 
AND AFRICA 

AFGHANISTAN 

Mr. Atcqullah Alar 

Mr. Ghulam Haidar 

ALGERIA 

Address 
Number 

l 

l 

Mr. Said Bocherika 2 

Dr.I..  llachemi l 

Dr . Walid Khayrallah 2 

BANGLADESH 

Mr. Ahmed Nasiruddin 1 

CAMERO UN 

Dr . E . Westphal BP 138 
Yaounde 

CYPRUS 

Mr. George Alexandru 1 

Dr. Andreas Hadjichris- 1 
todoulou 

EGYPT 

Dr.Ali Abdel Aziz 

Dr. Mazhar Fawzi 
Abdalla 

Dr. Anouar J\.bdel Bari 

Mr.Ali Mohamed el 
Bayoumi 

Dr. Said Abbas Eid 

Dr.Aziz H . Fahmi 

Mr . F arag 11 .  Farag 

Mr. Helmi M. Farag 

Mr. Mohamed Hassan 

Dr.Ali A .  Ibrahim 

Dr . Fawzi Kishk 

Or. Fouad Khodr 

Dr. Moustafa Mursi 

Mr. Abdullah Nassib 

8 

7 

l 

5 

8 

8 

8 

8 

9 

8 

6 

l 

4 

8 

Dr. Hussein Rusdi 10 

Dr . A . M . El-Taby Shehata 2 

Dr . M . Sherbeeni 8 

Or. Mohamed E l  Tabyi 3 

O r . Mohamed Adel Tolba 8 

Dr . M . M . Youssef 

Dr. M . K . Zahran 

2 

8 

Research 
Field 

Varietal testing. 

Breeding 

Legume & Cereal 
agronomy . 

Breeding. 

Breeding; pest 
resistance . 

Grain legume 
breeding. 

Viriology 

Cooking quality 

Orobanche 

Orobanche 

Orobanche 

Breeding 

Techn . &  Nutrition 

Virio logy 

Weed control 

ETHIOPIA 

Mr.Geletu Bejiga 

Dr. Taye Bezuneh 

2 

2 

Mr. Asfawe Telaye l 

INDIA 

Dr. Laxman Singh 

IRAN 

Dr. Farouk Khoyi 

Mr. Firouz Naderi 

Dr. P . Parveneh 

Dr . A .  sarafi 

Dr.Amir Shahi 

IRAQ 

Mr.Foleh Enad Foleh 

Dr . H . S .  El Haidari 

Dr . G . M .  Al Kawas 

Dr. Mohammed Mayouf 

JORDAN 

Dr . M . Duwayre 

Mr . Z . Ghosheh 

Mr.Nabil Kathkuda 

Dr. Jamil Quhaiwi 

Mr.Ma'an Shequera 

Mr. Rabdi Aid Sitain 

Mr.Salem Tahat 

LEBANON 

Mr. Mahmoud Mustafa 

Mr. Mohamed Shehad 

LIBYA 

Dr . P . Huxley 

Mr. Ali Shredi 

MAURITIUS 

Dr. Boodoo 

MOROCCO 

Mr. Tabet Abdellatif 

D r . P . A . Boorsma 

Mr . D . Dotchev 

Dr . L . Gallacher 

Mr. Mohamed Kamel 

Or. Francois Papy 

Dr . K . Schluter 

NEPAL 

D r . R . P . Sah 

PAKISTAN 

Dr . M . Aslam 

Ch. Al taf llusseiT'I 

Dr. M .  Iqba 1 Khan 

1 

3 

3 

2 

1 

l 

2 

l 

2 

2 

2 

1 

1 

1 

2 

3 

4 

1 

1 

2 

1 

l 

3 

1 

l 

2 

l 

2 

1 

1 

2 

1 

l 

Plant breeding 

Breeding 

Pestc & Diseases 

Soil moisture 

Project Manager 

Crop production; 
agronomy . 

Seed production 

Pests & disease 
control . 
Sowing; Orobanche 

Tillage & Soil 
protection. 

Plant protection; 
entomology. 



country Name 
Addre e s s  

Nwnber 
Re search 

Field 

SUDAN 

Dr . H . S . Abus a l ih 

Dr . Osman Ahmed Ali 
Ageeb 

Dr . Awad Yas s in Ali 

4 

4 

3 

Mr . Ibrahim A . B abiker 1 

Dr . S arni Osman Fre i goun 1 

Mr . Hus sein E l  Hus sein 1 

Dr . Mustafa M . Hussein 1 

Dr . H as s an Mohammed 
I shag 

Dr . Al i  E . Kambal 

4 

2 

Dr . Abdal l ah M . O . Karoun 2 

D r .  Musa Mmhammed Mus a 4 

Dr . Abdel Mohsen Nadi 2 

Dr . A . R . S aeed 

Dr . Farouk A. S a l ih 

Mr . Mohammed Gaa f ar 
El S arrag 

SYRIA 

Mr . Ahmed Al i 

D r . Shawki Barghouti 

Mr . Fritz B a s ler 

Dr . David Gibbon 

Dr . S al im Hanounik 

Dr . Ge o f f  Hawtin 

D r . Habib Ibrahim 

3 

1 

1 

5 
3 

1 

1 

2 

2 

2 , 3  

P l ant protection ; 
virus e s . 

Agronomy 

Nutrition 

Soil chemi s t ry 

P athology 

P athology-vi ruse s 

Agronomy 

Breeding ; powdery 
mi ldew . 

Agronomy 

Soil microbiology 

Physio logy-water 
relation s . 

Propagation of spe­

cies ; canning . 

P l ant breeding . 

Agronomy 

Training & Commun i c . 

Weed control ; 
Orobanche , 

Farming systems . 

Legume patho logy 

Broadbean breeding 

Le gume training ; 
physiology 

TURKEY 

Mr . At i l l �  Altinay 

Pro f . D i dar Eser 

Mr . Muz affer I s ik 

3 

4 

6 

Mr . Y i lmaz S ar i fakioglu 2 

Dr . Kas i £  Temi z 

Pro f . Tosun 

Mr . Sahin Tufan 

FAR EAST 

JAPAN 

Dr . Kiyoshi Kogure 

Dr . H .  Ohashi 

Dr . T. S anbuichi 

AUSTR ALASIA 

AUSTRALIA 

Dr . Mushar a f  Ali 

D r .  Bas i l  Baldwin 

Dr . L . T .  Evans 

Dr . A . H .  Gibson 

Dr . R . Kni ght 

Dr . L .  Ni tschke 

AMER ICAS 

ARGENTINA 

Dr. A .  Krapovickas 

BOLIVIA 

Dr . w. Te l leria Polo 

BRAZ IL 

D r .  Homer Aidar 

7 

4 

1 

2 

3 

1 

2 

3 

1 

1 

2 

2 

1 

1 

1 

Breeding 

Breeding 

P.athology 

Breeding 

Breeding ; taxonomy ; 
cropping systems . 

Broadbean 
nodulation . 

Agronomy 

Grain legume 
breeding . 

Cropping systems ; 
cultural prac tic2s 

Dr . Rafiqul I s lam 

Mr . Khader Kerar 

Dr . Mohammed S adek 

2 

6 

4 

Microbio logy; Rhi zobia .  CANADA 

El-Mott 

Dr . David Nygaard 

Mr . M amdour Omar 

Mr . Mohamed S aleh 

Dr . Mohan S axena 

Dr . Ri chard S tewart 

1 

2 

6 

2 

3 

Mr . Bashir Al Waraa 4 

Mr . Nasratull ah Wass imi 2 

Mr . Farouk Y a s s in 8 

TUN I S I A  

Mr . Bouz id Ahmed 

Mr . Mohamad Bous lama 

Dr . M. Dj erbi 

Mr . Ml aiki 

Mr . Mohamad Mouaffak 

2 

2 

3 

4 

2 

Morpho logy ; clas s i fi ­
cation . 

Economi c s  

Breeding 

Legume agronomy ; 
physio logy . 

Training & Communica-
tion . 

Breeding : Agronomy . 

Agronomy ; nutrition 

Breeding ; Agronomy . 

D r .  Cl aude Bernier 1 1  or P atho logy . 
BP 2 34 4 , 

1 Osiris Str, 
C airo 

�r. M . F .  Betts 

Mr . John Buchan 

Dr . W. B ushuk 

Pro f .  Ken W .  C l ark 

Dr . B . M .  Craig 

Dr . John R. Dean 

D r .  T . J .  Devlin 

Dr. L . E .  Evans 

D r .  J . F .  Furgal 

Mr . R. Gaudiel 

Dr . D . J .  Hume 

D r .  J . R . Ing a l l s  

Dr . P .  Kharbanda 

Dr . R . R .  Marquardt 

1 1  

6 

11 

11 

9 

1 1  

10 

11 

1 1  

1 

3 

10 

1 1  
10 

Weed research . 

P u l s e  grower .  

Chemi stry . 

Broadbean 
nodulation . 

Forage s . 

Animal nut r it ion . 

P lant breeding . 

P l an t  breed in g .  

Animal nut r i t ion . 

Pathology . 

Favis m ; growth 
inhibitors ; t annins 
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Country Name Address Research 
Number Field 

CAMJ\DA (cont . )  

D r .  R . A . A .  Morrall 8 

Dr. I . N .  Morrison 1 1  Weed research. 

M r .  H . Munde ll 4 

D r .  G .  Platford 12 Agricultural 
Services. 

Dr. G . G .  Rowland 7 Dreeding, gen!:'tics, 
germination . 

Mr. F .  Scott-Pearse 2 

D r .  M . O .  Stauffer 5 

Dr. E. IL Stobbe 1 1  Agronomy . 

Or. s . c .  Stothers 10 Swine nutrition. 

D r .  C . G .  Youngs 9 

CHILE 

M r . Oscar c .  Paredes l 

COSTJ\ RICA 

Dr . Gustavo A . Enriquez l Plant breeding; 
Botryt i s .  

D r .  Miguel Holle 

GUATEMALA 

Dr . R . Bressani 

D r .  Donald Kass 

D r . S ilvio U . Orozco 

MEXICO 

l 

2 

l 

l 

Seed production; 
breeding. 

Agronomy 

Agronomy ; breeding 

I n g . Santiago Sanchez A . P . 56 Grain legume 
Preciado Tepatitlan, breeding. 

Ing.Luis Osoria 
Rodriquez 

PERU 

Dr . H . Moreno Jeri 

Ing.Felic Camarena 
May t a  

Dr . J . 11 . de l a  Cruz 
Rojas . 

PUERTO RICO 

Dr. G . F .  Freytag 

URUGUAY 

Jalisco. 

A . P . 10 ,  
Chapingo . 

Broad bean 
breeding. 

l Seed preparation 
and production. 

2 

J r . Lima 5 6 0 ,  
Cajamarca. 

l 

Germplasm 

D r .  C . A .  Labandera Cornel Pereda 1525 , 
Montevideo 

U . S . A .  

Miss Boba l 

Prof. I . E .  Liener 

Dr. I<. Rawal 

EUROPE 

AUSTRIA 

Dr. R . D .  Brock 

3 

2 

2 

Toxic constituents 
of broadbeans. 

AUSTRIA (cont . )  

i:'r. A .  Micke 

Dr. K .  Nagl 

BELGIUM 

Dr. N . 1'dnghe 

CZECHOSLOVAKIA 

Dr. A. Chrtkov.\ 

Dr. E. Klozova 

Dr. A. Skalicka 

Dr. Zdcnka S l avikovtl 

DENMARK 

Dr. M . H .  Poulsen 

FINLAND 

Dr . E . Kivi 

FRANCE 

Dr. M. Berthelem 

Mlle Bourgeois 

Dr. C . Clavier 

Dr. .� Due ... . 

Mr. le Gu en 

Mr. Lallemant 

Mr. Masson 

Mr .  Valery-Masson 

Dr. J .  Picard 

Mr. Thiellement 

Mr. Verhaegen 

GREECE 

Miss Joyce Clarke 

Prof. Constantine 
Da l ianis 

Or. lie be Kouyeas 

3 

l 

l 

3 

l 

2 

2 

l 

l 

4 

4 

6 

3 

4 

5. 

2 

8 

3 

7 

l 

l 

3 

2 

Dr. e . E .  l'.yriakopoulou 2 

Or. G. Pelropoulos 

Dr. John Procopiou 

Dr. Evangelos L .  

l 

l 

S l y l opoulos 4 

Or. Christos Yamvrias 2 

II OLLA NU 

D r .  G .  Dantuma 

��r. J . G .  van Ifill 

Ing. R . J .  llcringa 

2 

l 

3 

Research funding; 
disease:>; 
mutagenesis. 

Breeding. 

Breed ing ; rnuta ti Oil 
glucosides. 

Field bean 
breed ing. 

Botrytis fabae. 

Breeding. 

Field bean 
breeding. 

!!ale sterility. 

Field broad-
bean breeding. 

Breeding. 

Breeding. 

Breeding; male 
sterility. 

Rust diseases; 
mycology. 

Viruses 

Cooking quality; 
diseases. 

Forage germplasm; 
di!":eases. 

Entomology .  

Seed company; 
br..:eding. 

Breeding for yield, 
protein, N fixation 



Country 

ITALY 

Addre s s  
Number 

D r .  H . A .  Al-Jibouri 6 

P ro f .  France s co B a s s o  3 

P rof . S a l vatore Foti 2 

D r .  Ciro de P ace 1 

P ro f .  Luigi P o s t i g l ione 3 

Pro f .  Gi useppe di P r ima 5 

Dr . Ros a  Rao 

Pro f .  Rivoira 

P ro f .  Riccardo S arno 

P ro f . G . T .  S c a r a s c i a  
Mugno z z a  

P ro f . Lui g i  S tringi 

P ro f . Lucio Toniolo 

D r . U . Z i l iotto 

POLAND 

P ro f . E .  Nowaki 

D r . H.  P s k i t  

PORTUGAL 

3 

7 

5 

1 

5 

4 

4 

1 

1 

Pro f . Migue l Pereira 2 
Coutinho 

P rof . Jose Nasc imento 1 

SPAIN 

Mr . Manue l Chamber 

D r . J . I .  C ubero 

D r .  Antoni o  Mart i n  

8 

1 

1 

Dr . Jose L u i s  Montoya 5 

Mrs . Maria-Tere s a  2 
Moreno 

Mr . Jose O l ivares 

Dr . R. Orive 

3 

7 

D r .  Anton i o  Jose D a  6 
S i lva T e i xe i ra 

Mr . Fran c i s co Temprano 7 

D r . De s iderio Vida l 4 

SWEDEN 

D r . J .  S j �d i n  

SWITZ ERLAND 

D r . W. Gchr i g e r  

Mr . W .  Hube r 

P ro f .  E . R . Ke l l e r  

Dr . A .  Soldati 

1 

1 

2 

3 

3 

I n s t itution 

Pro j e ct 
co- o ;_ dination . 

Bree ding ; agronomy 

Breed ing . 

Agronomy ; 
biochemi stry . 

Agronomy ; amino 
acid content . 

Breeding ; Orobanche 

Agronomy . 

Agronomy 

Seed qua l i ty and 
compo s i tion . 

Seed qua l i ty and 
compo s i t i on . 

Rhi zobi um  eco logy . 

Legume breeding . 

Gene l o c a l i s at ion ; 
hybridi z ation . 

Legume breeding . 

Rhi zob i um .  

Inoculant 
product i on . 

Ino c u l an t  
produc t ion . 

Rhi zobi um .  

Breeding ; growth 
regulators . 

U . K .  

Dr . R . Bardner 

Mr . G . M .  Barton 

Dr . J . E .  Be r inger 

Dr . N . J .  Berwin 

Mr . N .  B i rch 

Dr. F .  B i sby 

Mr . G . R . B l akewe l l  

Dr . D . A .  Bond 

Pro f .  D .  Boulter 

Dr . R . M . Brook 

Dr . G . D .  Brown 

Dr . G .  Chapman 

Dr . I . M . Chapman 

Mr . I . H .  C l ark 

Dr . K .  Mary C l e g g  

Dr . A . J .  Cockbain 

Dr . G . R . A .  C r o f ton 

Mr . R . N .  Cros s e tt 

D r .  R . R . D .  C roy 

D r . J .  Davidson 

Dr . J . M . Day 

Mr . A . G .  Dewar 

D r . D . A .  Do ling 

Dr . D . S . M .  D rennan 

D r .  M .  Dye 

D r .  D . G .  Edwards 

P ro f .  J .  E l s ton 

Dr . H .  van Emden 

Dr . A l i ce Evans 

Dr . K . E .  F l et che r 

D r . V . R .  Fowler 

D r .  P . J .  Gate s 

Mr . A .  Gibson 

Dr. P . A .  Gi l l  

D r .  W . D .  G i l l  

Dr . D . W .  Gr i ff ith s 

Dr . N .  Haq 

Dr . R . C . H ardwick 

Mr . A . B .  Harker 

Dr . N . T .  Harris 

2 6  

3 (  

3 3  

3 3  

4 4  

4 4  

3 2  

9 

1 5  

1 4  

2 8  

4 

4 2  

3 6  

2 5  

2 6  

8 

1 7  

1 5  

2 

2 7  

1 1  

2 8  

3 8  

2 7  

2 8  

2 9  

3 7  

7 a  

2 6  

2 

1 5  

1 2  

1 4  

3 5  

3 

4 4  

4 7  

4 0  

1 5  

Rhi zobi um 
leguminos arum 
nodu l a t i on . 

Amino acid d i s t r i ­
but ion ; aph i d  
re s i s t ance . 

Aphid re s i s t ance . 

Breed ing . 

phy s i o logy ; 
prote in conten t . 

Protein y i e l d ; 
growth h ab i t  
and agronomic 
e f fi ciency . 

Phy s i o logy ; 
prote i n  content .  

Water s t re s s ;  
growth s t age s .  

C l imat i c  e f fects ; 
phy s i o l o gy and 
y i e l d . 

Phy s i o logy ; 
prot e i n  content . 

Phy s i ol ogy ; 
protein content . 

Animal feed . 

Germp l as m ;  
nutri tion ; 
seed qua l i ty . 

Gene t i c s ; b r8� �ing ; 
hybrid i z at ion . 

Phy s i o l ogy ; 
prot e i n  content . 
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4 4  

Coun t ry N ame Ad d r e s s  
N umb e r  

R e s e a r c h  
f' ie .1. d 

Ll . K . ( Con t .  ) 

D r. . ,T . C .  l la r r. i s o r, 
1•1 r . r:.. . 1-T ay �; t e a d  
f; r .  P .  [) .  H e b b l e t ir n ;;t,( t <c' 3 1  
D r . T . W .  H e g a r ty 
Mr . P . R . H e n d e r s o n  

D r . O . C .  i ! i l. J -
C o t t i n g h am 

O r.  ,J . c .  H o l m e s  

�i r .  ,; o h n s on H o l t  

M r . A .  H o o d  

D r .  D . S .  Hoop e r  
1\li_ S S  A l i s on M .  I n n e s  
Mr . E .  J e f f i: e y  

''J r .  T .  J o h n s t o n  

D r . A . T . J o n e s 

D r .  J .  K a r k a l a s  

Dr . D . A .  L awe s 

D r . H . M . L a w s on 

7 

.L il 
4 4  
2 3  
2 G  

1 
]() 
1 8  
1 4 
2 5  

3 

Botryt i s  fabae . 

V i rus e s 

C e n e t 1 c  va r i a t i o n ; 
symb i o t i c  
e f f i c i e n c y  
lle rb i c i d e 5  

D r . C .  Le a ky 1 5  C ambr i dge Rd . , 
C i r t o n 1  C amb r i dge .  

B r e e d i n g . 

" c :) . I . Low 3 4  
) r .  D . ¥ . L .  :v;a c k e rron 1 4  
D r . J . W .  Ma n s f i e l d  4 5  
D r . J .  McEwen 2 6  
Mr . I .  McMa r t i n  1 
D r . J . M . McNab 2 0  
D r . E .  Me l l i nge r 2 
M r . L . P . Mur r ay 2 2  
Mr . L . R .  Myt t o n  3 
Mr . M . J .  N a s h  1 8  
Mr . N e w a z  3 
D r .  J . M .  O l i p h a n t  4 6  
D r . M . S .  P h i l l i p s 4 2  
D r .  R . M . P c l h i l l  4 1  
D r . 

Jr . 
Mr . 

D r .  

D r . 

J .  P o t '.: s 

A . J .  P r i t c h a rd 
J . B . A .  Rod ge r 

R . J .  Ro u g h l e y  

A . O . F . S i mp s o n  

5 
3 0  
3 6  
2 7  
2 8  

C c: no p y  a r c h i t e c t u r e  

Or . J .  Sma r t  4 4  I n t e r s p e c i f i c  

D r .  J .  I .  Sp r e n t  

D r .  Va l e r i e  S t a n t o n  

D r . R .  S umme r f i e l d  

D r . M . M .  T ai·1 ,1 
Mr . R . G .  T a t e  

:>J r .  A . J .  T a y l o r  

1 3  
4 3  
3 9  

3 8  
3 G  
3 6  

r e l a t i on s h i p s  
be tween I/ .  f a b a  il n d  
o t h e r Vici a s p e c i 0 s  

U . K .  ( c o n t  . ) 

Dr . C: . r.: . T a y  J.or 
Dr.  H .  T a:t lcr 
Dr . R .  Th O!li p S C'J li 

�r . P . O .  W a i s ter 

14 
14 
1 4  

1 4  
D r . R . N . H .  Wh i tehouse 4 2  
D r .  A . A .  Woodh am 2 

Mrs Marg a re t  P .  Woods 2 1  
D r .  S . D .  ira t t en 

D r .  I .  D a n: 
M r . Mar t i n F r a ue n  

D r  . l' . H t in e  1 I: 

4 4  

3 
2 

1 

P r o f . E: .  von l·Z i t t l i. t: ;c  4 

D r . C h . L e h m a n  l 

'f liGOS Ll\ V I /\ 
Pro f .  K n t a r i n a B a n cl z o  2 
P r o f .  M i l e n k o  L a z i c  l 
J' n q . Z i vo r a d R .  

N i k o s a v i c  

Agronomy . 

Ag ronomy ; f l owe r ing ; 
a s s im i l at ion . 

Seed q u a l i ty . 

Aph i d  r e s i s tance . 

F i e .l d  a n d  b r o a d  
ii0; an b r �; E,;c1.i n c; . 

T a x o n omy ; g e n e t i c  
r e s o u r c e s . 

B 1; ,? e d i n g ; 
p o l l i n ,:i t .i on ;  
p l a n t  rn ode l s . 






