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REVIEW ARTICLE 

PROBLEMS AND PERSPECTIVES IN BREEDING 

FOR PROTEIN CONTENT IN VICIA FABA 

Jose I. Cubero 

Oepartmento de Genetica , Escuela  Tecnica 
Superior de Ingenieros Agronomos , Apar
tado 3 048 , Cordoba , SPA IN  

The high protein content and quality are 
important characteristics of pulses. To 
increase the tot a 1 content and/or the 
qual ity of the protein is often an 
important objective for faba bean breed
ers.  This paper reviews the main data 
obtained up to now in this fie l d .  

Basic aspects 

The range of protein content in f aba 
bean is quite large, e.g . , 28 . 1-36.5% 
(Frolich et al . 1974) , 20-41% (Picard 
1977} , 23:-f8%l Baudet and Mosse 1980}, 
26-32% (Griffiths and Lawes 1977) , 21-
35.1% (Hanel t et al . 1978 ),  and 20.3-32% 
(de Haro et aT . -1980). Intra-varietal 
vari ation 1S as l arge as inter-varietal 
vari ation : Griffiths and Lawes (1978} 
found 23. 1-37.4% in three British culti
vars. 

Thus, the approximate range in pro
tein content of the gerrnp 1 asm co 11 ec
t ions analyzed i s  20-35%. Extreme val ues 
have not yet been fixed, a fact perhaps 
indicating an envi ronmental interaction 
with protei n  content: 

It is well known that the main 
problem with l egume protei ns is the low 
sulfur amino acids content , more specif-
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ica l l y  methionine �nd cysteine. \nese 
are usual l y  the first l i miting amino 
acids in most of the grain legumes , 
including Vicia faba. The chemical score 
(CS) of v. faba protein (that is , the 
proportion oTthe l i miting amino acid 
relative to that of the i deal reference 
protein, expressed as a percentage) i s  
40-50%, a value in the bottom of the 
range (40-75%) for l e gumes. The total 
amount of amino acids per gram of nitro
gen i s  2 . 20 g ,  a value close to the FAQ 
proposal of 2 . 25 g (pulses range from 2 
to 2 . 5  g) . Grain l egumes are rich in 
l ysine and other essential amino acids. 

The NPU value (Net Protein Util iza
tion: percentage of ingested N retained 
in the body) i s  cl ose to 50% , a value 
co1nnon for most of the pulses. Di gesti
bil ity (percentage of ingested nitrogen 
absorbed} is 85-95%, and the B io logical 
Val ue (percentage of N absorbed from the 
intestinal tract actua l l y  used for main
tenance and growth} is 50-65%. These 
val ues are a l so conman for pulses , 
thouyh in the bottom half of the scale 
(de Haro 1983 ) .  

Protein  constituents 

Osborn (1924) described four protein 
fractions fol l owing a method based on 
differentia l solubi l ity in saline and 
al cohol ic sol utions. Many attempts have 
been made to modify or substitute for 
this method , but it is sti l l  widel y  
used, mainly because of its simplicity. 
Globulins are the largest fraction in 
seed l egume proteins (70%) ,  fol l owed by 
al bumins (10-20%) and glute l ins (10-
20%). Prol amins are present i n  very 
smal l amounts. 



Al b umins contai n most of the enzy
mes present i n  the seed that wi 11 be 
used i n  the germi nat ion process.  Thi s  
fracti on i s  r i cher i n  methi on i ne and 
cystei ne than gl obul i ns ,  at l east i n  
peas and fab a  beans .  Lysi ne shows a si m
i l ar pattern , but the d i fferences are 
not as cl ear as i n  the prev ious case. 

Gl obul i ns are storage protei ns  used 
duri ng germi nat ion ,  and form d i screte 
bodi es bound to the cel l membranes . They 
are ri ch i n  aspart i c  and gl utami c aci ds , 
l euci ne , argi ni ne ,  and other basi c  ami no 
aci ds . 

V i c i a faba gl obul i ns have been 
spl i t  1 nto two mai n components accordi ng 
to sedimentati on coeffi ci ent s :  l egumi n 
( l lS )  and vi c i l i n ( 7S ) . The former i s  
ri cher i n  su l fur ami no aci ds than the 
l atter.  Both l egumi n and v i ci l i n are 
compl ex protei ns ( Ba i l ey and Bou lter 
1970 , 1972 ) . V i ci l i n is formed f i rst i n  
the seed , but l egum in  i s  synthesi zed i n  
l arger amounts , with the fi nal propor
t i on i n  the mature seed reachi ng up to 
four parts of 1 egumi n for each one of 
v i ci l i n (Wri ght and Boul ter 1970 ) . Gate
house et al . ( 1980) found a vari at i on i n  
the l egurrnn/vi ci l i n  rat io  among cul t i 
vars from 2 . 1  to 3 . 6 ,  the val ues be i ng 
pract i ca l ly constant across two d iffer
ent envi ronments.  They al so demonstrated 
qual itat i ve vari at i on i n  l egumi n among 
cul ti vars , but not between envi ronments ,  
and tentat i vely suggested a s i mi l ar 
conc l us i on for v i ci l i n. Martensson 
{1980) determi ned the l egumi n /v i ci l i n 
ratio i n  s i x  cul ti vars over two years , 
fi ndi ng a vari ati on of 1. 75-2 .30 between 
cul ti vars , and of 1 . 66-2 .47 between pro
genies of a cul ti var. The year affected 
these rat i os , but the cu 1t i vars ranked 
i n  practi ca l ly  the same order in both 
years . The i ncrease i n  l egumi n was nega
t i vely correl ated with the sul fur ami no 
aci d  content i n  thi s  fract i on ,  the f i na l  
amount of sul fur ami no aci ds bei ng prac
t i cal ly  constant i n  each cul ti var. Some 
d ifferences were observed between cul t i -

vars . If confi rmed , Martensson's CQnclu
s i on that the amount ·of su 1 fur amino 
aci ds i n  the l egumi n fract ion i s  genet i 
cal ly  control l ed coul d l ead to  p rograms 
to i ncrease the methioni ne and cystei ne 
content by i ncreasi ng the l egumi n frac
ti on. 

Very l itt l e  i s  k nown about the two 
other fracti ons , gl utel i ns and p rol am
i ns.  The l atter are uni mportant , but the 
composi t i on and structure of g 1 ute1 i ns 
coul d be of i nterest to breed ing  pro
grams. 

Constituents rel ated to protei n  effi 
ci ency 

The seeds of Vi ci a faba contai n anti nu
tri t i onal factors , the most i mportant 
bei ng the tanni ns  and the factors i nduc
i ng favi sm i n  suscept i b l e  humans . 

Tanni ns are mai n ly  present i n  the 
seed coat and reduce the di gest i bi l i ty 
of the product. Dehul l ed seeds show a 
much better di gesti bi l i ty than whol e 
seeds. Heat treatment al so produces a 
s imi l ar effect , but the resu l ts have 
someti mes been contradi ctory. Whi te
fl owered cul ti vars have l ow tanni n con
tent ( Pi card 1975 )  and , hence , a better 
di gesti bi l i ty. However , at present , the 
yi e 1 ds of these cul t i vars are not as 
good as the col ored-fl owered cul ti vars . 

Among the fav i sm-i nduci ng factors , 
v ic i ne ,  conv i c i ne , and DOPA (di hydroxy
phenyl al ani ne )  have been ment i oned as 
the most i mportant . Favi sm is i nduced i n  
suscepti bl e  i nd i v i dual s after the i n ges
t i on of faba bean  seeds. V ic i ne and con
vi ci ne a l so have del eteri ous effects on 
ch i ck ens (Marquardt 1982 ) and probably 
young p i gs. There i s  vari ati on i n  v i ci ne 
and con vi  c i ne content among genotypes , 
and some work to sel ect cul t i vars free 
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of those substances has been carri ed 
out, but without rea l  success ,  probably 
due to the l ack of a rapi d  screeni ng 
method and the absence of any correl 
ation with morphol ogi ca l  featu res . 

Other ant i  nut ri t i  ona l factors are 
l ess  i mportant than i n  other 1 egumes . 
Antjtryps i c  factors , for example ,  are i n  
low concentrati on .  Though very vari abl e ,  
i .e . , 0. 5-250 uni ts/mg , hi gh val ues are 
rare ( MacNab 1977 , Gri ffi ths and Jones 
1977). The poss i bi l i ty of sel ect i ng for 
l ower trypsi n i nh i bi tor content has been 
demonstrated (Sjodi n ·and Martens son 
1979). Phyti c  aci d accounts for al most 
50% of the total phosphorous present i n  
the seeds , but its effect on ca 1 ci um 
metabol i sm i s  bel i eved not to be i mpor
tant because f aba beans are al so very 
r i ch i n  cal ci um. Phytates are possi bly  
much more i mportant concerni ng cook i ng 
qual i ty. Hemagl uti ni ns are al so present , 
a nd both pos it i ve and negati ve sel ec
tions are poss i bl e  ( Sjod i n  1977 , i n  
Sjod i n  and Martensson 1979 ) .  The effect 
of hemagl uti ni ns i n  V i c i a faba i s  not 
worry ing  the nutri t i on 1 sts �the t ime 
bei ng .  Bot h  trypsi n i nh i bi tor and hema
gl uti ni n  effects are e l i mi nated when 
beans are cooked. 

Other factors are pract i ca l ly or 
tota l ly absent {cyanogens , al kal oi ds ,  
non-protei n  ami no aci ds , etc. ) .  

Factors affecti ng the crude protei n con
tent and the Chemical Score 

The negat i ve corre 1 at i on bet ween yiel d 
a nd protei n content so typ i  ca 1 i n  cer
eal s has not been found i n  l egumes . 
Posit i ve correl at i ons have been found i n  
faba beans . I n  some cases where the cor
rel at ion was negati ve ,  envi ronmental  
effects were the most l i kely expl anat i on 
(Bond 1977 ) .  
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Seed s i ze a l so seems to be i ndepen
dent of protei n content { Hanel t et !!.· 
1978 , Abda l l a  and Gunzel 1979, De Haro 
et al . 1980) , but some stu d i es have 
Shown a negat i ve correl ation ( Lafi andra 
et al . 1979 ) , the eauci juga and mi  nor 
types bei ng ri cher i n  proteins . Sjodin 
and Martensson ( 1979) found a strong 
pos i t i ve correl at i on between seed s i ze 
and protein content i n  sma11- seeded 
vari et ies ( 1000-seed wei ght of 250-700 
g ) .  

I n  Bri tai n ,  spri ng cul t i vars have 
been shown to have hi gher protei n con
tents tnan wi nter types ( N IAB 1967 , Eden 
1968 ) . Bond ( 1977 )  found that the former 
had a l arger range i n  protei n  content 
than the l atter , but that t�ey overl ap 
to a l arge extent . De Haro et a l . ( 1980) 
found that cul t i vars and l andraces from 
northern countri es were ri cher i n  pro
tei n than those from Medi terranean coun
tri es . To what extent al l these differ
ences are genotypical ly control led and 
what i s  the importance of env i ronmental  
effects remai ns l argely u nknown . 

Important d ifferences i n  ni trogen 
fi xat i on have been descri bed by Gri f
fi ths and Lawes ( 1977 , 1978 } and E l 
Sherbeeny et al . ( 1977 } depending on the 
host genotype-rhi zob i um strai n combi na
t i ons . Usi ng d ifferent rhi zobi um 
stra i ns ,  the protei n content of the same 
cul t i var ranged from 23 to 31 . 7% ,  with a 
posi t i ve correl at i on between thi s char
acter and y ie ld  per pl ant .  These results 
should· be consi dered when breedi ng for 
hi gh protei n content . Envi ronmental 
effects on protei n content can be par
t i al ly expl a i ned by thi s  i nteract i on. 

Rel at i onshi ps between crude protei n 
and essent i a l  ami no aci d  contents are 
i mportant for faba bean breeders . As the 
total protei n content i ncreases , only 
some fracti ons (ma i nly storage protei ns )  
i ncrease. Ami no aci d concentrat i ons are 
expressed i n  g/16g N ,  because i f  they 



are expressed as a percentage of dry 
matter there i s  a l og i ca l  posi t i ve cor
rel at i on between crude protei n and ami no 
aci d  val ues . 

The most conman fi ndi ngs show that 
when the p rotei n content i ncreases , 
there are concomitant i ncreases i n  
argini ne and decreases i n  methi on i ne and 
lysi ne. Some workers (Mosse and Baudet 
1977 , Baudet and Masse 1980) report that 
i ncreases i n  both arg in i ne and trypto
phan are proport iona l ly greater than the 
protei n i ncreases . Other ami no aci ds 
i ncrease proporti onately ( e . g . , asparti c 
aci d and prol i ne) , and a few decrease :  
glyci ne ,  hystidi  ne , and , unfortunatel y ,  
cystei ne , methi on i ne ,  and lys i ne .  The 
decrease i n  these three ami no ac i ds i s  a 
problem i n  breedi ng for i mproved seed 
qua l i ty for ani ma l  feedi ng .  

Exampl es of correl ati on coeffi 
ci ents between the total protei n and 
indi v i dual ami no ac id  contents are: 
a rg i n i ne ,  0 . 43 to 0 . 64; methi oni ne , -
0 . 18 to -0 . 70; cystei ne , -0 . 1 1 to 0 .80 , 
and lys i ne -0 . 48 to -0 . 60 ( E ppendorfer 
1971 , Hanel t et al . 1978 , Laf i andra et 
a l .  1979 , Gri ffi ths and Lawes 1977":'" 
1978 ) . The va ri ab i l i ty i n  the correl 
at ion coeff i c i ents wi th methi oni ne and 
cystei ne , together wi th the vari abi l i ty 
i n  the content of these ami no acids 
found i n  di fferent co 1 1  ecti ons , suggest 
that it may be poss i b l e  to i ncrease the 
Chemi cal Score (CS ) of faba beans to 70-
7 5%, the maxi mum for pu l ses . Conversel y ,  
t he negat i ve correl at i on between lysi ne 
and protei n content l i mi ts  breed i ng for 
hi gher protei n contents . V i ci  a faba i s  
natural ly  ri ch i n  lysi ne ,  and i s  used as 
a high- lys i ne suppl ement to cereal s  i n  
a nimal feeds . Any reduct i on i n  lys i ne 
content wi l l  reduce i ts val ue i n  th i s  
rol e .  

The geneti c  background and rel ated pr•:� 
leins 

• ' �. ' • .r 

Studyi ng crosses between l i nes di fferi ng 
i n  crude protei n content , Bond ( 1977) 
and de Haro et al . ( 1980 ) found that F 
va l ues were CT oser to the poor.er pai:enl . 
t al l i ne.  The di stributi on of Fz- p'ants 
was bi ased towards the same· -parental 
va l ue and Caval l i  anal ys i s  i nd i cated a 
good agreement wi th the addi t i ve mode 1 
a nd the exi stence of parti al domi nance 
i n  a negat i ve sense {de Haro et:, .. al. 
1980) . However,  P i card (197 7 )  f.ounda 
bi as towards the parent with the h i gher 
protei n content , a resu lt  a l so ·found by 
Bond ( 1977 )  i n  some of h i s  crosses . 
P i card's resu l t s  a l so show an important 
addi t i ve effect and , hence , hi gh general 
combi n i ng abi l i ty and good heri tabi l i ty. 
The studi es of P i card ( 1977 ) and de' Haro 
et al . ( 1980) both show the exi stence of 
transgress i ve i nheri tance , an i nterest
ing  fact i n  breed i ng for h i gher protei n 
content . 

Heri tabi l i ty val ues ( i n  the broad 
sense ) for crude protei n  are qui te h i gh 
i n  faba bea n :  Bond ( 1977 )  found a val ue 
of o. 54 ,  Gri ffi ths and Lawes ( 1978) , 
0.10 average ,  and de Vri es ( 1979) 0.64-
0.82.  Other pul ses show s imi l ar val ues . 

Al l these resu l ts show the possi 
bi l i ty of sel ecti ng for a h i gher protei n· 
content . However, the fol l owi ng poi nts 
shoul d be noted : · 

a.  Addi t i ve gene acti on seems to be the 
most i mportant , but domi nance effects 
are a l so present . The studi es perfor
med up to now have not been i ntense 
and systemat i c  enough to cl ari fy both 
the i mportance and the sense of the 
domi nance . The heritabi l i t ies found 
are rather l arge , but i t  i s  i mpor�ant 
to know what proport i on i s  dependent 
on addi t i ve effects . Thi s i s  bas i c  to 
dec i di ng the best method for br�edi ng. 
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b .  Genotype - envi ronment i nteracti on� 
have not been found very i mportant i n  
several works ,  but thi s  requires more 
study.  

c .  Sampl i ng method for seeds for analysi s 
i s  i mportant . I t  i s  wel l known that 
there i s  a gradient i n  protei n content 
from the bottom t o  the top of the 
p l ant ,  and a l so a t i l l er effect . De
topp i n g  or the removal of t i l l ers 
woul d affect the protei n content of 
the seeds . An addi t i onal compl i cati on 
i s  that si ngl e F p l ants  coul d get 
i nocul ated by a Zspeci f i c  rh i zobium 
s ubpopu l at ion or even genotype , wi th a 
s trong effect on the protei n content . 
Thus , i t  wou l d  be much  safer ,  from the 
point of vi ew of sampl i ng ,  to work 
wi th  l i nes i nstead of i ndi v i dual 
pl ant s .  

d. Trans gress ive i nheri t a  nee has been 
menti oned, but i t  has to be determi ned 
i f  these val ues beyond the pa rental 
l i mi t s  are arti facts comi ng ,  for exam
p l e ,  from genotype envi ronment 
i nteract i ons ( see al so bel ow, poi nt 
'e1) or i f  there i s  genu i ne genet ic  
t rans gress i on .  

e .  A very i mportant probl em i s  that of 
t he detenni nat i on of protei n content. 
Th i s  i s  done by anal yzi ng the N con
t ent and mu l t i plyi ng by 6 . 25 i n  the 
case of V i c i a  faba . I f  a l l the ni tro
gen were present as protei n ,  this 
method wou l d  be  perfect , but t h i s  i s  
not the case. Non-protei n  ni trogen can 
reach up to 73 of the dry matter. Th i s  
rai ses several que st i ons: 

- What i s  thi s non-protei n N ? Most 
probably , it i s  const i tuted of free 
ami no aci ds , most of whi ch wi l l  be 
essent i al and nnt non-protei n i c  ami no 
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aci ds  (e . g . , canavani ne). But the 
rel ati ve proporti ons of each group 
have to be detenni ned , as wel l  as the 
i mportance of the non-ami no aci d  
n i trogen fract i on .  

- How i s  thi s  non-protei n N fract i on 
produced , how is it accumul ated in 
the seed ( for exampl e ,  the i mport ance 
of the growing conditions) ? 

- What i s  the geneti c  control , i f  any ,  
of  th i s  non-protei n n i t rogen , and how 
i mportant are i nteracti ons with the 
envi ronment ? 

Are the di ffi cul t i es i n  fi xi ng hi gh 
protei n content {up  to 40% protei n  
content ) i n  pure 1 i nes deri ved from 
s i ngl e pl ants rel ated to thi s non
protei n ni trogen ? 

It i s  cl ear that the answer to 
these quest i ons and many others are 
important i n  a systemati c  work on breed
i ng Vi ci a faba for a hi gher crude pro
tei n contenr.-

Breedi ng perspective 

a .  Breedi ng to i ncrease crude protei n 
content 
It i s  a genera l feel i ng among pul se 
breeders that the best strategy, at pre
sent , i s  to i ncrease  the total amount of 
protei n per hectare by i ncreas i ng y iel d  
wi thout al teri ng the crude protei n  per
centage i n  the seed {Rhodes and Jenk i ns 
1977 ) .  Thi s  i s  supported by the fact 
that grai n-l egume y ie lds  are l ess  than 
thei r potent i a l  maxima , and a b i g 
adv a nee can be achi eved s i mply by 
improv i ng thei r harvest i ndex. Agronomi 
cal pract i ces are al so far from perfect . 
H i gher yi e l d s  are the fi rst concern of 
the farmers , prov i ded that h i gh protei n 
cul t i vars do not have a premi um i n  the 
market . 



On the other hand, the i ndependence 
of y ie ld  and protei n content, and the 
possi bi l it i es for i ncreas i ng the_ l atter 
by se 1 ect i on, as outl i ned above, shows 
that to i ncrease both characters s i mul 
taneous ly  i s  possi bl e .  Responses to 
sel ect i on have been pos i t i ve even i n  
short periods, though to fi x these can 
present problems . To sol ve thi s ,  more 
work is needed to understand the i mpor
tance and s i gni fi cance of non-protei n 
nitrogen, envi ronmenta l  i nfl uences, the 
importance of pl ant arch i tectu re, and 
other factors . 

Experience wi th other crops ( for 
exampl e, soybeans ; see Shannon et al . 
1972)  suggests steps i n  br.eedi ng for 
h i gher protei n  contents .  Crosses between 
h i gh y i el d i ng l i nes and h i gh-protei n 
l i nes wi t h  reasonabl e y ie lds  have been 
the best way to obta i n  new experi mental  
l i nes wi th  improvement in  at l east one 
of these characters . Fortunately, V i ci a 
faba col l ect i ons frequent ly contain 
accessi ons with more than 30% crude pro
tei n and reasonabl e y iel d .  Compos i tes, 
recurrent sel ecti on, s i ngl e seed descen
dent method, or tri pl e  or mu l t i p l e  
crosses ( I  woul d favor t ri p l e  crosses ) 
can be used, dependi ng on the materi a l s, 
the equ i pment, and the experi menta l  
requi rements .  

b .  Breedi ng for qual i ty 
The el i mi nati on of tanni ns, favi sm fac
tors, and t rypsin i nhi bi tors may be more 
i mportant than obta i n i ng h i gher met h i on
i ne content . If the seeds wi ll be used 
as a raw product ( i n  ani mal feedi ng, for 
exampl e ) ,  removal of these compounds i s  
essent i a l . However, the di scussi on here 
i s  l i mi ted to protei n qual i ty .  

It has been sai d that the sul fur 
ami no aci d content is not so i mportant 
as has been stressed . Thi s i s  true.  
M i x i ng a legume and a cereal wi th b i o
l og i ca l  val ues of 50 and 60%, respect i 
vely, wi 11 produce a food wi t h  70-80% 

bi ol ogi ca l  val ue.  In human d i ets the 
probl em i s  even l ess  seri ous , because a 
mi xture of very d ifferent foods wi 1 1  be 
consumed i n  most of the cases . However, 
i t  i s  a l so t rue that i f  the sulfur amino 
aci d  content were hi gher ( part i cul arly 
meth i on i ne and cystei ne ) ,  the b i ol ogi cal 
val ue of faba bean, and i ts val ue i n  
mi xtures wi th  cerea l s, wou l d  be greater . 
It  wou l d  a l so d imi n i sh  the concern 
about the decrease i n  lys i ne when 
i ncreasi ng crude protei n content . The 
ma i n  concern of breeders i s  to mai nta i n 
t he percentage of lysine in such cases, 
or to l ose  as sma l l a fract i on as possi 
b l e . Faba beans have al most 20% more 
lys i ne than the i deal protei n .  

Faba bean has a Chemi ca l Score (CS} 
of 45%, compared to  50-553 for l ent i 1 ,  
50-60% for peas, 60-70% i n  l upi ns, and 
about 75% i n  soybean . There are no theo
ret i ca l  reasons why th i s  cannot be 
i ncreased to 55-65% as a fi rst step, as 
there i s  vari abi l i ty i n  meth ion i ne and 
cystei ne content i n  the germpl asm. The 
only probl em i s  the negat i ve correl ati on 
of CS wi t h  protei n content . If  the exi s
tence of l i nes with  l ow correl at i on 
coeffic i ents i s  confi rmed, these mater
i a l s  coul d be used as " st arters . "  

It  i s  unl i kely to be possi bl e  to 
produce f aba bean  prote i n wi th as  much 
meth i oni ne and cystei ne as i deal , but to 
i ncrease the CS to about 60% cou l d be 
possi bl e .  Thi s  i ncrease i n  sul fur ami no 
aci ds has to be done wi thout reduc ing  
prote i n  content . Furt her stud i es are 
needed.  It i s  necessary to know: 

1. The proport i on of the d i fferent frac
t i ons ( a l bumi ns, gl ubul i ns, etc . ) and 
possi bly subfract i ons, such as l egu
mi n, of the seed protei n, and how 
these fract i ons change when t he crude 
�rotei n  content changes ; 
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2. the ami no ac id  compos i t i on of these 
fracti ons , and how the i r proporti ons 
change with  i ncreased protei n  con
tents; 

3 .  the vari abi l ity of the i mportant 
ami no  aci ds i n  each fract i on; 

4. the importance of the non-protei n  
nftrogen , and how i t  i s  control l ed; 

5 .  the effect of the envi ronment; 

6 .  the exi stence of true transgress i on 
(i . e . , not only observi ng F pl ants 
w ith  greater va l ues than the �arents , 
but f i xi ng  l i nes with such character
i st i c s ) ;  and 

7 .  the rel at i onsh i p  between the morpho
l og ical characteri s t i cs of the pl ant 
a nd the ami no ac i d  content . 
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SHORT COMMUNICATIONS 

General 

A GROWTH STAGES KEY FOR FABA BEANS 

R. Stulpnagel 
Gesamthochschul e Kassel , Fachberei ch 
Landwirtschaft, Nordbahnhofstrasse l a ,  
0-3430 Witzenhausen , GERMAN FEDERAL 
REPUBLI C  

Growth stages keys are necessary for 
t i mi ng of appl i cat i on of pest i ci des , and 
i n  crop improvement research , extens i on ,  
and practi cal  agri cul ture . The keys need 
to be as detai l ed as possi bl e for sci en
t if ic  i nvest i gat i ons , as wel l  as easy as 
possi bl e  to handl e for pract i cal  agri 
cul ture .  Thus , a -key for general use 
wi l l  be a compromi se .  In the Federa l 
Republ i c  of Germany the BBA ( B iol ogi sche 
Bundesanstal t , Braunschwei g )  has pub
l i shed growth stages keys for cereal s ,  
mai ze ,  rape , potatoes , and hops . These 
are pri nted and d i stri buted by ACO Druck 
Ltd . , Box 1 143 , D-3300 Braunschwei g .  

The author submitted a pre l i mi nary 
proposa 1 for a growth stages key for 
faba beans at the EEC meet i ng i n  Not 
t i ngham , UK , i n  October 1983 . The key 
has s i nce been changed i n  some poi nts to 
make it eas i er -to handl e ,  and a 1 so to  
make i t  poss i bl e  to descri be the devel 
opment of i ndetermi nate and determi nate 
( termi nal  i nfl orescence mutant ) f aba 
beans with the same key .  The fi nal  form 
of thi s  key i s  presented i n  th i s  paper 
i n  conjuncti on with some remarks on the 
bas i c  concept by whi ch the author aspi 
res to standardi ze al l growth stages 
keys for pl ant spec i es used i n  agri cul 
ture .  

The basi c concept d i v i des the 
development of a pl ant i nto 10 macro 
stages . The macro stages are fu rther 
di v i ded i nto  mi cro stages havi ng a 
bi nary code from 00 to 99 for computeri 
zat i on ( see Tabl e 1 ) . Accordi ng to the 
bas i c  concept , .  i n  di fferent pl ant spe
ci es equal  or s i mi l ar stages of devel op
ment are gi ven the same code . Thus , i f  a 
macro stage i n  a pl ant spec ies does not 
occur,  i t  i s  omi tted . Thi s s i tuation is 
present i n  faba beans . Therefore , the 
devel opment i s  d i vi ded only i nto  8 macro 
stages : germi nat i on (00), emergence 
( 10 ) , l eaf and stem development ( 20) , 
bud format i on { 50 ) , fl oweri ng  (60 ) , pod 
devel opment ( 70 ) , ri peness (80 ) , and 
dy i ng off (90 ) . The l eaf and stem deve l 
opment - usua l ly stage 20 and 30 - are 
uni ted i n  macro stage 20 , because the 
deve lopment of both occur s i mu l ta
neously.  Macro stage 40 is omi tted 
because it i s  reserved for crop cover i n  
the key for potatoes .  

The descri pti on of the l eaf and 
stem deve lopment ( stage 20 )  has been 
al tered from the prel imi nary key and 
more mi cro stages were descri bed , 
because the i nterval from one mi cro 
stage to another was too l arge { about 3 
weeks ) and the new versi on i s  eas i er to 
handl e .  Al so , a l terat i ons were neces sary 
i n  the macro stages 50 , 60 , 70 , and 80 
to make i t  poss i bl e  to  use the growth 
stages key for termi nal i nfl orescence 
l i nes as we 11 • 

I n  a compari son of 86 i nbred l i nes 
of faba beans from d i fferent reg ions in  
sununer 1983 ( presented at  the EEC meet
i ng i n  Nott i ngham) , d i fferences exi sted 
i n  the durat i on of devel opment phases 
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Table 1. Growth stages key for faba beans .  

Code Definit ion 

00 Genni nati on 
01  Dry seed 
03 Start of i mb i b i t i on (embryo di st i nct ly vi s i b l e  under the 

seed coat) 
05 Rad i c l e  emerged from seed 
07  Shoot l engt h about 1 /2 l ength of seed 
09 Shoot l ength about twi ce the length of seed 

1 0  Emergence 
1 1  Seedi ng emerges at the soi l surface 
1 5  F i rst l eaf unfol ded 

20 Leaf and stem devel opment 
2 1  Second l eaf unfo lded ,  shoot begi ns to el ongate 
23 Third l eaf unfol ded 
25  Fourth l eaf unfol ded 
2 7  F ifth l eaf unfol ded 
29 S i xth l eaf unfol ded 

30 

40 

5 0  Bud fonnati on 
53 F i rst fl ower  racemes vi s i b l e  at the ti p of the shoot (buds 

st i 1 1  green ) 
57  F i rst petal s appear on the fi rst fl ower racemes { petal 

grown out of sepa l s ) 

60 F l oweri ng 
62 F i rst fl ower racemes in  bl oom { buds opened , i . e .  f lag  of 

the fl ower steeply erected ) 
64 3 fl ower racemes/pl ant in bl oom 
66 5 f l ower racemes /pl ant i n  bl oom 
68 End of bl ossom 

70 Pod devel opment 
72  F i rst pods v i s i b l e  { pods vi s i b l e  = pods l onger than 2 cm) 
74 Pods vi s i b l e  on 3 i nfl orescences 
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Table con td .  

j6 Pods v i s i b l e  on 5 i nfl orescences 
78 F i rst pods fu l ly devel oped i n  s i ze - seed fu l ly deve l oped 

i n  s ize and di sti nctly contrasted i n  the pod (green 
ripeness) 

80 Ri peness 
82 fi rst pods dark ly col ored 
84 1/3 of al l  pods dark ly col ored 
86 2/3 of al l  pods dark ly  col ored 
88 Al l pods darkly col ored; seed i n  the l ast devel oped pods 

can st i l l  be cut wi th fi ngernai l 

90 Dyi ng off 
92 Compl ete straw r i peness; seed i n  the l ast deve l oped pods 

completel y hard : straw dry 

I f  two growth stages occur s i mu l taneous ly ,  record the l ater stage. 

For assessments i n  the fi e l d :  
Date of emergence : When 75% of the beans have emerged 
Begi nni ng of fl oweri ng : When 10% of the beans are fl oweri ng 
E nd of fl oweri ng: When 10% of the beans are sti l l  fl oweri ng 

A mi n imum border stri p of 2 m from the fi e ld  should be excl uded 
from recordi ng the growth stages .  

between the l i nes . It i s  necessary ,  
therefore , for i nvesti gat i ons t o  record 
the durat i on of the fol l owi ng phases i n  
the devel opment of faba beans : germi n
ati on ( stage 01-11 ) ; vegetati ve phase 
( stage 1 1-62 ) ; fl oweri ng phase { stage 
62-69 ) ; pod establ i shment (stage 62-72 ) ; 
pod fi l l i ng { stage 72-82 ) ; ri peness 
( stage 82-88 ) , and dying  off (stage 88-
92) . I n  th i s  connecti on ,  i t  i s  i mportant 
for compari sons  between different i n ves
t i gat ions to assess a stage of devel op
ment at the same t ime .  Usual ly  a stage 
i s  recorded when more than 75% of the 
p l ants have reached i t .  But there are 
excepti ons whi ch are l i sted at the 
bottom of Tab l e 1 .  Furthermore , there i s  
a remark for assessments - " If  two 
between st!._ges 20 and 50 , 60 and 70, 
and between 70 and 80. 

Fi nal ly ,  I wi sh to poi nt to an 
appendi x of the growth stages key i n  
whi ch the branchi ng  o f  faba beans i s  de
scri bed with a two fi gure code ( Tab le  
2 ) . I n  thi s code , l ateral branchi ng  i s  
cl assi f i ed as unbranched , l atera l  bran
ches vi s i bl e ,  and l atera 1 branches 
l onger than 5 cm. I f  l atera 1 branches 
are l onger than 5 cm, branch i ng i s  d i v i 
ded i nto equ i val ent and unequi va l ent 
branchi ng , dependi ng on the rel at i ve 
growth of mai n and l ateral branches . 
further, i n  each , s l i ght , moderate , and 
strong l ateral branch format i on i s  
recogni zed. When thi s two-fi gure code is  
added to  the  stages of  devel opment , a 
prec i se descri pti on of faba beans i s  
poss i bl e  for spec i a l  i nvest i gat i ons . 
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Tabl e 2.  Descri pt i on of branchi ng of 
faba beans. 

Code 

10  

20 

2 1 

22 

23 

26 

27 

28 

Defi ni tion 

Unbranched ( l ateral branches max. 
2 cm l ong ) 

Lateral b�anches v 1 sibl e  
( branches up to  a maximum l ength 
of 5 cm) 
Lateral branches l onger than  
5 cm 
Equ1 valent branchi ng w ith  s l i ght 
l ateral branch format i on (1-2 
branches ) 
Equi va l ent branchi ng with  
moderate l ateral branch forma
t i on (2-4 branches ) 
Equ i val ent branchi ng with  strong 
l ateral branch formati on (more 
than 4 branches )  
Unequi val ent branch1 n g  with s l i ght 
l ateral branch formati on (1-2 
b ra nches ) 
Unequ i val ent branchi n g  with 
moderate l ateral branch forma
t i on {2-4 branches ) 
Unequi va l ent branchi ng  with 
strong l atera l branch forma
t i on (more than 4 branches ) 

Equi valent branching: Devel opment of the 
mai n branch does not exceed the devel op
ment of l ateral branch ( es ) . 

Unequi valent branchi ng: Devel opment of 
t he mai n  branch d i st i nct ly  exceeds the 
devel opment of l ateral branches , i .e .  
the mai n  branch i s  at l east 1/3 l onger 
t han  the l ateral branch (es ) .  
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AN EARLY OBSERVATION ON SELECTION IN 
FABA BEAN 

Jose-I. Cubero 
Departmento de Genet ica , Escuela Tecn i ca 
Superi or de Ingen i eros Agronomos , 
Apartado 3048, Cordoba , SPAIN 

Probably we w ill never know how and �hen 
pri mi t i ve farmers began a consc1 0us 
effort for sel ecti on i n  crop pl ants . 
Certai nly very early ,  perhaps s imul ta
neous ly with the b i rth of agri cul ture .  
It i s  a p ity that they were not aware of 
future i nterest i n  thei r methods of 
sel ecti on and di d not 1 eave any cl ues 
for us· they wou ld  have been prec i ous 
keys f�r understand i ng  how cul t i vated 
pl ants evol v e  under sel ecti on .  

Even much more recent ly , agronom
i sts d i d  not pay attent i on to the ques
ti on of how to sel ect seeds for pl ant
i ng.  One of the rare authors g i v i ng  so�e 
i nd i cat i on of how farmers chose the 1 r 
seeds , speci fi ca l ly faba beans , was the 
Spani sh agronomi st , Gabri el Al onso de 
Herrera (1477-1540? ) .  Hi s very wel l 
known 11 Li bro de Agri cu l tura 11 ( Book on 
Agri cul ture ) was publ i shed i n  1513 ,  and 
was repri nted many t imes duri ng  the next 
two centuri es i n  Spani sh ,  I tal i an ,  
French , and Lati n .  Herrera ' s  agri cul tu
ral experi ence was based ?n h i s  own 
·region ( Tol edo , Central Spam) as wel l 
as on the 11Moors 11 of Granada . He arri ved 
i n  Granada i n  the same year as the con
quest ( 1492 )  and remai ned there for ten 
years . He a l so travel l ed to France and , 
mai n ly ,  I taly.  Thus , h i s agri cultura l  
background was western Medi terranean. 

Here i s  my Engl i sh versi on of Her
rera ' s  paragraph referri ng  to faba b�an 
seed se 1 ect i on (of course , my vers l on 
has 1 ost the ni ce area i sm of h i s Span
i sh ) : 

Ded i cated to Dr . Geoffrey Hawt i n  



•Many farmers keep seeds for the 
next pl ant-1 ng  i n  the pods .  Each pod ; s 
sown i nto i ts own hol e. The reason for 
thi s  practi ce i s  that 11brother 11 seeds 
contai ned i n  the same pod wi l l  germinate 
better than s eeds belongi ng to d i fferent 
pods. Thi s  spec i es fl owers duri n g  a l ong 
peri od , produci n g  early as wel l as 1 ate 
fru1 ts; hence, the p 1 ants emergi n g  at 
the same time wi l l  agree very wel l with 
each other. 

"The farmers must choose the seeds 
from the earl i est formed pods because 
they are much better than the l ater ones 
and better fi l l ed. The l atest pod i s  
worthless . The faba bean seeds must have 
the same condi t i ons menti oned for chi ck
pea seeds (b i g and wel l fi l l ed seeds , 
neither wri nkl ed nor eaten by i nsects , 
skinny and not very ol d )  • They do not 
requi re i rri gat i on unl ess they are sown 
i n  very dry pl aces . To be sown i n  dry 
pl aces ( ra i nfed cond it ions ) the seeds 
must be from dry p l  aces . To be i rri g
ated , they can be from either dry or 
i rri gated pl aces , as the farmers l i ke. 11 

Some conments can be made on these 
recommendat i ons : 

1 )  Choos i ng the fi rst pod produced 
obv i ously sel ects for earl i ness .  Thi s  
practi ce i s  fol l owed up t o  the present 
day by south-eastern Spani sh farmers ; 
some of these  regi onal vari et i es are the 
earl i est known i n  Spa i n and , very prob
ably , i n  Europe. But thi s pract i ce al so 
can produce an i ncrease i n  sel f
fert i l i ty.  Actual ly ,  si nce. the l atest 
sowin g  i s  i n  December (as recommended by 
G .A.  de Herrera), the fi rst fl ower wi 1 1  
have more chance of bei ng  sel fed than 
outcrossed , because the pol l i nator 
popul ati on wi l l  be not very l arge. 

2) Sowi ng  the "brother" seeds of the 
same pod i n  one hol e wi 11 al so produce 
the same effect of i ncreas i n g  sel f
ferti l i ty .  Let ' s  imagi ne that there are 

four seeds , and that three o f  these were 
produced by outcross i n g  (75% al l ogafl\Y: 
the extreme for faba beans ) .  The four 
seeds wi l l  produce three pl ants o f  A1 A? type and one of A A : there wi 1 1  be an 
excess of Al. 

a 11 e� e\ of i dent i ca 1 des
cent , producing more A A zygotes . Thi s  
happens even under i nteJse outcrossi n g  
withi n the group of pl ant s , assuming  
greater outcross i ng withi n than  between 
h i l l s ,  as seems to be the typi ca l s i tu 
at i on .  

3 }  Sel ecti ng  bi g ,  wel l -fi l l ed seeds wi l l  
l ead to devel opment of major- type var
i et i es .  

4 ) '  Sowi ng seeds obta i ned from a dry 
env i ronment i n  dry pl aces wi l l  produce 
adaptati on to rai nfed condit i ons i n  
Medi terranean env i ronments .  

Summi ng up : Gabri el Al onso de Her
rera gave a method for choos i ng f aba 
bean seeds for pl ant i n g  performed by 
Moori sh Spani ards (or Spanish  Moors -
hi stori ans use the term 11 anda l us i 1 1) at 
the turn of the 15th-16th centuri es .  
Thi s  method can expl ai n some character
i st i cs such as earl i ness ,  sel f
ferti l i ty ,  major type, and adaptat i on to 
rai nfed (dry) cond it i ons found i n  the 
present day i n  typ i ca l  western Medi ter
ranean vari eti es of faba beans . 

FABA BEANS IN CHINA 

Report of a tri p to the Peopl es Republ i c  
of Chi na , 20 May t o  3 June 1982 

-�-C. Saxena and G.C. Hawti n 

I CARDA, P . O .Box 5466 , Al eppo, SYRIA 

Chi na has by far the l argest producti on 
of f aba beans of any country i n  the 
worl d ,  and accounts for between hal f and 
two-th i rds of the total acreage and pro
duct i on .  
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The cul t i vat i on of faba beans i n  
the Peopl es Republ i c  o f  Chi na fal l s  i nto  
two main categori es: 

{a) In the south , south-wes t ,  and al ong 
the Yangtze ri ver ,  where the wi nters are 
mi l d ,  faba beans are sown i n  autumn 
( September/October) and harvested i n  the 
earl y  sunmer (May/June) before tempera
tures become prohi b i ti ve. The mai n pro
duci ng provi nces are S i -chuan , Yunnan , 
Hupei , Zhej i ang ,  J i angsu , and Shangha i . 

( b }  In the north and north-west , where 
winters can be severe, faba beans are 
p l anted i n  the early spri ng 
(March/Apri l )  and harvested i n  July and 
August . The mai n  spri ng  bean provi nces 
are Qi nghai , Gansu , N i ngxi a ,  and Inner 
Mongol i a . 

The wi nter crop i s  more i mportant 
overal l than the spri n g  crop , although 
throughout the country producti on has 
decl i ned i n  recent years. Faba beans are 
used as a green veget abl e ,  a pul se,  an 
an ima l  feed , or as green manure. 

The authors were only abl e to study 
faba bean research and producti on i n  
three provi nces; Shangha i , Zhej i ang ,  and 
Ji angsu , a l l of whi ch grow only wi nter 
beans . 

Shanghai Province 

Faba beans formerly were an i mportant 
crop i n  the Shanghai area . However their 
importance has d imin i shed from about 30-
40 ,000 ha i n  the 1950� to 10-11,000 ha 
in 1980. Approxi mately 3000 ha of thi s 
is  harve�ted as a green vegetab 1 e ,  the 
rest bei ng  harvested dry .' Fol l owi ng  the 
har�est of the green pods , the p 1 ants 
a re general ly p lowed-i n  as a green 
manure or fed to  ani mal s. The dry straw 
is either chopped and fed to ani mal s or 
u��d as fuel . Rice-faba beans , ri ce-
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ri ce-faba beans , and cotton-faba beans 
are the conman rotations i n  whi ch faba 
beans are grown . The crop i s  a l so com
mon ly  grown as a border , usua l l y  1-2 
rows , around the marg i ns of fi el ds .  

The reducti on in area has been 
partly due to the i ntroducti on  of two 
crops of ri ce i n  the rotati on  whi ch ,  
because of 1 ate harvest o f  the second 
ri ce crop , prevents the pl anti ng of 
beans at the opti mum time. Efforts are 
now underway to i ntroduce shorter dur
at i on ri ce vari et i es ,  but the economic 
advantage of two ri ce crops versus one 
l ong-durati on crop i s  a l so  bei ng  ques
ti oned .  

Other factors responsi bl e  for the 
reducti on of the area under faba beans 
are l ow and unstabl e y ie lds. Average dry 
seed y iel ds are only about 2250 kg/ha , 
compared to wheat y ie lds  whi ch can 
exceed 5 tonnes . Wi nter cereal y iel ds 
have ri sen substant i a l ly i n  recent 
years , whereas y i el ds of faba beans.have 
remai ned stagnant . H i gh rai nfal l i s  
regarded as a maj or contri but i n g  factor 
to l ow yi el ds i n  the Shanghai area . Mean 
annual rai nfal l i s  over 1100 mm, with 
approximately hal f fal l i ng duri ng  the 
mai n faba bean growi ng  season from 
November to May. Thi s can resu lt  i n  
water l oggi ng and i nsuffi c i ent sunl i ght. 
It i s  consi dered that y ields  wi l l  be 
reduced i f  there are more than 100 days 
of rai n and that a mi ni mum of 200 'hr of 
sunl i ght is requ i red from the start of 
poddi ng  to maturi ty. 

Optimum condit i ons  for faba beans 
i n  the Provi nce are consi dered to be 350 
mm of preci p itati on duri ng the season , 
fal l i ng i n  about 60 rai n-days . 

Faba beans are not i rri gated i n  
Shanghai Provi nce,  and we were i nformed 
that i rri gat i on i s  only appl i ed i n  parts 
of northern Chi na . 



Another cause of l ow y i e l ds i s  
root -rot (Scl erot i ni a  sp. ) whi ch can 
start from mid-May onwards when tempera
tures ri s e ,  and whi ch i s  exacerbated by 
water 1 oggi ng  and cont inuous croppi ng. 
The early harvest of green pods , the use 
of early maturi ng vari et i es , i mproved 
drai nage , and the appl i cat i on of manure 
can al l hel p to al l ev i ate the probl em. 

Research on f aba beans at the Shan
ghai Academy of Agri cul tural  Sci ence 
( SAAS ) was suspended duri ng the Cul tu ra l  
Revol uti on and only resumed about two 
years ago .  The research now i s  concen
trat i ng on both breed ing  and agronomy .  
Some crosses have been made , with the 
object i ves of devel opi ng earl i er matu r
i ng cul t i vars and tol erance of adverse 
condi t i ons , espec ia l ly  water l oggi ng .  No 
good sources of res i stance to Scl eroti 
ni a have been i dent i f i ed yet . 

The germpl asm col l ect i on at SAAS 
contai ns about 200 access i ons , most of 
whi ch are 1 oca l , but i ncl udes about 60 
from Qi nghai Prov i nce and a few from 
overseas (Japan , France , UK) . The co 1-
1 ect i on is  mai ntai ned in  the open , but 
i t  i s  suspected that out-crossi ng i s  l ow 
due to the smal l popul at i ons of bees . 

I n  addit i on to these 200 acces
s i ons , the I nsti tute of P l ant Breedi ng 
and Cul t i vat i on of SAAS had 132 l i nes 
from ICARDA growi ng  i n  the fi e l d .  These 
i nc l uded 75 BPL accessi ons , 19  sel ec
t i ans f ram ra i nfed nurseri es , and some 
selecti ons for h i gh yiel d .  The materi al  
was growi ng on beds , approxi mate ly  1 . 5-
2 . 0  m wi de ,  wit h  smal l drai nage di tches 
between them. Many l i n�s showed Botryti s 
fabae i nfecti on ,  a l though the aggressive 
stage was not evident . A l i ght i nfecti on 
by rust and some root-rot were a l so  ob
served. 

Du Hang Peoples Conmune 

The v i s i t  to the Du Hang Peopl es Commune 
on 23 Apri l provi ded an opportuni ty to 
l earn more about the cul ti vat i on of faba 
beans . The Conmu ne i s  1 ocated about 40 
km south-east of Shanghai and has a long 
hi story of faba bean production .  The 
Conmune has approx imately one-s i xth of 
its wi nter-crop area under f aba beans , 
with most of the rest under wheat . The 
crop i s  grown for dry seed ( 200 ha ) 
whi ch i s  consumed l oca l ly and a l so bar
tered for ri ce , and i s  grown as  a veget
abl e ( 230 ha ) ,  wi th the resi dual green 
hau l m  bei ng used for both ani mal  fodder 
and as a green manure . Another use of 
the crop i s  as a green manure for ri ce 
nurseri es . At the early fl oweri ng stage 
the crop i s  cut and pl owed under ; the 
ri ce i s  pl anted about two weeks l ater. 

In the pre-l i berat i on peri od , aver
age dry-seed y ie lds  were between 0. 7 and 
1 . 5  t/ha . With improved management and 
rotat i ons , y ie lds  have now i ncreased to 
about 2 . 7  t ,  with  record y i el ds 
approach i ng 3 . 5  t/ha . Very i ntens i ve 
cul t i vat i on systems have been developed 
i nvol v i ng rel ay and i nter-croppi ng.  

The normal product i on pract i ce at 
the Conmune i s  to pl ant faba beans i n  
hi 1 1  s 25 cm apart , with 3-4 seeds per 
hi l l .  The di stance between rows i s  vari 
abl e dependi ng upon the i ntercroppi ng 
pract i ced. Rel ay croppi nng with cotton 
i s  conman , and i n  thi s case the row-to
row di stance i s  kept wi de to permi t easy 
transpl ant i ng or seed ing of cotton . 

P l ant i ng at the opti mum t i me i s  
i mportant and by experi ence thi s has 
been found to be between October 10 and 
20 . P l ant i ng earl i er than thi s  l eads to 
devel opment of l arge pl ants with 
i ncreased suscepti b i l i ty to col d i n  the 
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wi nter. Late p l ant i ng resul t s  i n  del ayed 
emergence , poor t i l l eri ng ,  and i ncreased 
rotti ng. 

D i bbl i ng the seed i s  not cons i dered 
a s  good as seedi ng i n  furrows , s i nce the 
l atter resul ts  i n  earl i er emergence , 
more prol i fi c  branchi ng ,  and stronger 
pl a nt s .  

Genera l l y ,  no fert i l i zer other than 
225-300 kg of s i ngl e superphosphate/ha 
i s  appl i ed .  Wood ash i s  somet i mes 
appl i ed to i mprove the crop stand and 
v i gor.  N i trogen i s  app l i ed only on very 
poor s oi l s ,  as a top dres s i ng  i n  Febru
ary or March , at the rate of 7 5  kg of 
urea or 120 kg  of arrmoni um sul fate/ha . 

I nt er-cul t i vat i on by hand hoe i ng i s  
done t o  i mprove aerat i on and remove 
weed s ,  and d i tches are dug at regul ar 
i nterval s to ensure good dra i nage. Three 
to f 1ve branches per pl ant are cons i d
ered to be opt i mum. Detopp i n g  of pl ants  
at  the 7-8 l eaf stage i s  somet i mes car
ri ed out to encourage branchi ng and the 
devel opment of pl ants w ith  greater 
tol erance to adverse weather cond i t i ons . 

At the end of Apri l t he pl ants are 
t i ed w ith  ri ce straw i n  bunches to 

fb 

permit sowi ng of cotton between the 
rows·. Thi s ensures better 1 i ght penetr
at i on i n  the f aba bean canopy and per
mi ts  more l i ght for the i nter-cropped 
cotton . The tyi ng of pl ants i s  al so 
bel i eved to encoura ge the transl ocat i on 
of nutri ents to pods rather than to tne 
vegetat i ve parts . I n  the middl e of May , 
pods are pi cked for green seed and the 
stems used as animal feed (mai nly for 

i gs )  or green manure . 

Chocolate spot and powdery mi l dew 
1 � re ment i oned as the two most important 
Ji sea ses and Tops i n  ( t h i ophanate ) i s  
somet imes used t o  contra l them. Aphi ds 
and seed weev i l s  were reported to be the 
major pests . Aph ids  are control l ed by 
i nsect ici da l  s prays (d i methoate ) i n  the 
f i el d . I nfestat i on i n  storage i s  preven
ted by fumi gat i on .  

Two of the i ntercroppi ng systems 
observed at the Commune were as  fol l ows : 

( a )  Three rows of cotton had been pl an
ted i n  Apri l i n  the 90-cm space between 
pai red rows of faba beans . The faba 
beans were t i ed together i n  bunches of 
6 - 1 2  pl ants and were abou t 1 m tal l .  The 
cotton pl ants were i n  the fi rst true 
l eaf stage at the t ime of the v i s i t  (23 
May ) .  

--- - ----- ---- - ---
25cm 1 5cm 

fb = faba bean 
c = cotton 

30cm 30cm 15cm 25cm 

Faba bean/cotton intercropping system used at Du Hang commune, China 
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fb 
b) 

barley 
' 
l/ I "  fb 

c c 

---- - ----
45cm 20cm 45cm 20cm 2scm 

Faba bean/cotton/barley intercropping system used at Du Hang commune, China 

A sl i ghtl y di fferent arrangement 
was al �o bei ng tested experi mental ly 
together wi th a study of the effects of 
a pl ast i c  mul ch on the emergence of the 
cotton .  

( b )  I n  th i s system two rows of  faba 
beans , wi th a smal l  furrow between them , 
had been p l a nted al ternately wi th three 
rows of barl ey .  Both crops had been 
pl anted i n  mi d-October. I n  mi d-May ,  rows 
of cotton had been transpl anted i nto the 
space between the barl ey and faba beans . 
The cotton had previ ously been seeded i n  
nurseri es i n  March . 

Several di fferent faba bean cu l t i 
va rs are grown on the Commune : 

- l arge green- seeded types (major ) , 
hav i ng 2-3 seeds/pod and whi ch are 
u sed mai n ly  as a green vegetab l e  
but are al so exported , 

- smal l green-seeded types ( egu i na )  
hav i ng 2-3 seeds/pod , 

- sma 1 1  wh i t e-seeded types ( egu i na j 
hav i ng 2-3 seeds/pod , 

- Slud i l  erect -poddi ng types (mi nor 
havi ng 2-3 seeds/pod . 

I n  general the egui na types are cons id
ered to be the h i ghest y i eld i ng .  

Reci pe� 

Faba bea ns are usual ly pi cked for green 
seed s when they are qui te ol d and the 
h i l  um i s  beg i nni ng to turn bl ack . The 
pods are shel l ed ;  the whol e young pod i s  
never cons umed . The t est a i s  e i t her com
pl etely removed { peel ed by hand ) or on ly 
the h i l um regi on may be pi nched off . 

The most common method of prepari ng 
green beans i s  to boi l them i n  a l i ttl e 
l i ghtly-sal ted water unt i l  soft . A 
l i ttl e oi 1 i s  frequent ly  added to g i ve a 
g l ossy appearance . 

Dry seeds are normal ly soaked over
n i ght before cook i ng .  They are · fre
quently grou nd or mashed . 

We were g i ven the fo l l owi ng two 
rec i pes at the Du  Hang Peopl es Commune : 

( a )  Zhung Zao Zang To ( Sa lty fresh faba 
beans -wi th ch i ves ) .  

Take fresh faba bea ns , and p i nch out the 
seed coat around h i l um. 
Saut e i n  a l i tt l e  o i l for a few mi nutes . 
Add a l i ttl e col d water,  bri ng to boi l 
unt i l  nearly soft . 
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Add a l i ttl e sa l t  and chopped ch i ves .  
Cont i nue to  boi l 1-2 m i nutes unt i l  soft . 
At thi s  stage very l i t t l e water shoul d 
rema i n . Serve . 

( b )  Zung Zang To Pan ( Sal ty ,  fresh faba 
beans , wi th  water bamboo and tomatoes ) .  
R emove who l e  seed coat from fresh green 
f aba beans.  
Chop tomatoes , bamboo , and chi ves i nto 
sma l l pi eces . 
Heat a l i ttl e oi l ,  add bamboo , st i r  for 
1-2  mi nutes over heat . 
Add faba beans , aga i n st i r  for 1-2  mi nu
t es .  
Add a l i tt l e  col d water ,  cover ,  and bo i l  
u nt i l  soft , by wh i ch t ime most of the 
water shou l d  have boi l ed away . 
Add sal t to taste , and the chopped toma
toes and ch i ves .  

Zhej i ang Provi nce 

Faba beans are cons i dered a mi nor crop 
i n  the prov i nce wi t h  a total area of 
about 60 ,000 ha .  Major types are grown 
ma i nly as a human food , whi l e  equ i na and 
m i  nor ty pes are used for both feed and 
as a green fodder. As a food crop , faba 
bea ns are normal ly grown i n  rotat ion 
w ith  r ice  or cotton . 

The Zhej i ang Academy of Agri cul tu
ra  l Sci ence (ZAAS ) i s  the mai n  agri cul 
tural  research organi zat i on i n  the Prov
i nce . Work started on faba beans i n  the 
early 1960s but was di scant i nued dur i ng 
the Cul t ural Revol ut i on ,  and only  
started aga i n  i n  1979 . The i nsti tute has 
rel eased one faba bean cul t i var cal l ed 
· �uch' ' (b i g f i ghter ) . 

The research current ly  focuses on 
screeni ng germpl asm with  a v i ew to 
developi ng hi gh y iel d i ng cul t i vars supe
r i or to the  l ocal  Zhej i an g  Large Whi te , 
Zhej i ang Smal l Green , and Zhej i ang  Smal l 
Wh i te .  
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Two screeni ng  nurseri es  {FBISN-L 
and FB I SN-S )  were recei ved f rom I CARDA 
i n  1980 , fol l owi n g  a request by the Chi 
nese Academy of Agri cul tural Sci ences 
(CAAS ) .  These were observed growi n g  i n  
the f ie ld  on the  experimental farm of 
ZAAS i n  Hangzhou , together with about 
200 l ocal ecotypes . 

Most of the 1 i nes i n  the I CARDA 
nurseri es were rel at i vely unadapted , 
compared to the l ocal cu l t i vars . How
ever , the 1 oca1 breeder , Ms . Lang L i 
Juan , i nd i cated that she i ntended to 
cross three entri es (Aquadul ce , Sev i l l e 
Gi ant , and New Manunoth )  wi th  l i nes 
sel ected with i n the l oca l cu l t i var , a 
green-seeded equ i na type ca 1 1  ed • green 
frog 1 • Ms . Lang L'i -Juan expressed a 
part i cul ar i nterest i n  recei v i ng more 
l ong-pod l i nes from I CAROA. 

The maj or d i s ease probl ems i n  the 
reg i on were reported to be chocol ate 
spot and , to a smal l er extent , rust . As 
i n  Shangha i , water l oggi ng can be a 
probl em ,  with total  annual rai nfal l 
bei ng  about 1400 to 1500 mm. 

Whi l e  trave l l i ng by t ra i n  from 
Hangzhou to Nank i ng ,  faba beans were 
commonly observed bei ng grown al ong 
i rri gat i on canal s ,  at t he margi ns of 
fi e l ds , and i n  patches of poor soi l .  
They were a l so frequently bei n g  grown as 
an i nter-crop i n  mul berry pl antat i ons . 

Jiangsu Province 

Agai n ,  f aba beans are regarded a mi nor 
crop i n  the Prov i nce . The crop i s  grown 
most ly as a green vegetable  and occa
s i onal ly  as a green manure .  I t  i s  more 
conman i n  the southern part of the Prov
i nce , where i t  i s  grown i n  a faba bean
r i ce rotat i on .  



I n  a v i s i t  to the f ie lds  of the 
J i  angsu Academy of Agricul tura 1 Sci ence 
( JAAS) at Nank i ng ,  a few pl ots  of faba 
beans were observed, a l though no 
research i s  bei ng conducted on t he crop .  

We  were tol d  that ascochyta bl i ght , 
rust , and choco 1 ate spot were the mai n  
di seases of faba beans , al though we only  
observed Bot ryt i s  s p .  and rust in  the 
f ie ld .  Wilt and root-rot di seases were 
al so menti oned as be i ng i mportant i n  
some areas . 

One field  was observed i n  whi ch 
faba beans had been pl anted wi t h i n  a 
peach orchard , and they were al so grow
i ng i n  smal l areas near several houses . 

Beijing 

The Chi nese Academy of Agri cul tura l  Sci 
ence ( CAAS ) at Bei j i ng i s  res ponsi bl e  
nat iona l ly for crop genet i c  resources . 

Pri or to the Cul tura 1 Reva 1 ut i on there 
were l arge germpl asm col l ect i ons both at 
CAAS and i n  the Provi nces . However , much 
was l ost and the sc ient i sts  are now 
trying  to re-establ i s h  col l ect i ons . The 
l argest prov i nci al  col l ecti on of faba 
beans was reported . to be i n  Qi n ghai 
Prov i nce . The nati onal faba bean col lec
t i on at CAAS current ly stands at  about 
1900 acces s i ons , of whi ch about two
thi rds  ori gi nated i n  Chi na and the rest 
are exot i c .  

Faba beans are not conmonly grown 
i n  the Bei j i ng reg i on but they are some
t i mes grown as a border crop and may be 
i ntercropped with wheat or sweet pota
toes . 

We were unab 1 e to obtai n nat i ona 1 
stat i st i c s  on f aba bean product i on and 
were tol d that th i s  was l argely due to 
the probl em of gett i n g  accurate est i ma
tes when such a h i gh proport i on of the 
crop i s  i ntercropped or grown as a 
border around fi elds , and a l ong di tches 
and canal s .  

Breeding and Genetics 

PERFORMANCE OF SOME FABA BEAN GENOTYPES 
UNDER NORTH INDIAN COND ITI ONS 

M.R . Naidu .  V.P .  Singh , and A. Chhabra 
Department of P l  ant Breedi ng ,  Harya na 
Agri cu ltur� l  Uni vers ity .  H i ssar .  I ND I A  

Pu l se crops are i mportant i n  I nd i a  i n  
the human di et and in  i mprov i ng soi l 
ferti l i ty .  They are grown throughout the 
country i n  predomi nantly cerea l - pul se 
rotat i ons .  The domi nant pu l se crops are 
p i geonpea , chi ckpea , green gram, bl ack 
gram , lent i l ,  and cowpea . I n  recent 
years , however ,  I nd i a  has experi enced 
stagnat i on i n  product i on ,  and a compl ete 
absence of a break -through i n  the pro
duct i v i ty of trad i t i onal pu l se crops . 

One of the strategi es of pu l se improve
me nt programs i s  to ach i eve a h i gher 
l evel of pu l se product i on by the 
expl oitat i on of unconvent i ona l pu l se 
crops l i ke faba beans , ri ce bean , and 
Phaseol us  vul gari s .  The performance of 
some faba bean genotypes i s  reported 
here . 

Faba bean (V i ci a  faba L . ) ,  al so  
known a s  bak la  i n  I ndi a , �sporadi cal ly 
grown as a mi nor vegetab 1 e crop i n  the 
h i gher H i mal ayas . I n  sp ite of i ts sub
stant i al product i on potent i al , no atten
t i on has been pai d  to i t s  i mprovement 
and to i ncreas i ng the product i on of 
l oca l strai ns i n  di fferent parts of the 
country. However ,  i n  recent years , some 
agri cu l tural uni vers i t i es i n i t i ated 
breedi ng work on faba bean .  
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At Haryana Agricu ltural Uni vers ity ,  
83 exot ic and 9 i nd i genous l i nes of faba 
b ean  were eva l uated i n  the fi el d at 
H i ssar duri ng the 1982 /83 wi nter season , 
fo l lowi ng a randomi zed b l ock des i gn with 
three rep l i cates . E ach entry was pl anted 
i n  ·3-m l ong s i ng l e- row p lots spaced 50 
cm apart , wi th 20 cm i nter-pl  ant spac
i ng .  F i ve pl ants from each pl ot were 
s ampl ed for seed y ie l d ,  i t s  components , 
a nd other economic  trai t s .  

H i ssar i s  l ocated at 29° lO ' N  and 
7 5° 46 1 E .  Its cl imate i s  semi -ari d tem
perate,  wi th an average annual rai nfal l  
of 400 nm ,  and an average annua 1 tem
perature range of 20°-3s0c. The experi 
mental research fann i n  H i s sar has sandy 
l oam soi l s .  

The mean and range of vari at i on for 
s eed yi el d and other characters (Tab le  
1 )  showed l arge di fferences with i n and 
b etween exot i c  and i ndi genous groups . 
The i nd i genous li nes were superior to 
exot ic types for seed yi e 1 d ,  seed pro
tei n ,  early maturi ty ,  number of bran
ches , pads per plant , and seeds per pod. 
The exot i c  cul t i vars were nearly 50% 
t al l e r  than the i ndi genous genotypes and 
h ad much l arger seeds .  

The characteri sti cs of  the four 
h i ghest yi el di ng l i nes are presented i n  
T ab l e  1 .  There i s  l i ttl e or no vari at i on 
among them for maturi ty ,  pl ant hei ght , 
t otal  pods , and seeds/pod (Tabl e  1 ) . 
There were , however ,  si gni fi cant di ffer
ences for seed y ie l d ,  seed protei n ,  
n umber of branches , and seed wei ght . 
A l though H i ssar Loca l was the hi ghest 
yi el d i ng vari ety ,  its  seed protei n con
tent was consi derably  l ower .  Of greater 
i nterest was the excel l ent performance 
o f  an exot ic  genoty pe ,  .VH-5 , havi ng a 
h i gh protei n content , a l arge number of 
branches , and a very hi gh seed wei ght . 
The use of thi s  l i ne i n  breed i ng pro
g rams may resul t  i n  deve l opment of su it
a b l e  genotypes combi ni ng h i gh seed y iel d 
w i th other des i rabl e trai ts .  
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NEW INTERESTING MUTANTS IN VICIA FABA 
AFTER SEED TREATMENT WITH GAMAA'RAYS""""i\ND 
ETHYL-METHAHE-SULPHONATE 

A. Fi l i ppetti and C.F. Marzano 
P l ant Breedi ng I nsti tute , Uni versi ty of 
Bari , Bari , ITALY 

Mutagenesi s  is a tool to i ncrease vari a
bi l i ty i n  spec ies in whi ch natura l  vari 
ati on i s  not l arge or , as often happens , 
where phenotypes des i red by pl ant breed
ers are not avai l abl e because they ha �e 
di  sap pea red due to the i r  po

.
or: compe� i -

t i  ve abi l i ty i n  natura l  condi t i ons (R ic
c i ardi et .al . 1982 ) . 

Vi ci a faba L .  has been wi del y  used 
to as cert� and compar·e mutageni c 
effects of  chem ica l  compounds (Wol ff and 
Read 1952 , Read 1954 and 1961 , Sjod i n  
1962 , 197 1a ,  and 1971b , Wakoni g-Vaartaj a 
and Read 1962 , Kumar and Nataraj an 1965 , 
Read and Ki h lman 1956 , Fi l i ppett i and de 
Pace 1983) and physi ca l agents ( Gray and 
Schol es 1951 , Thoday 1951 , Evans et al . 
1959 , Sj odi n 1962 , 1964 , 1971a , and 
1971b ,  Fi l i ppett i  et al . 1982 , Fi l i p
pett i  and de Pace 1983 , Nagl 1979 , 
Abdal l a  and Husse i n  1977 ) .  A rev i ew of 
the new vari ants i nduced i n  V ic i a faba 
L .  for s imply i nheri ted characters """"'haS 
been made by Chapman ( 1 981 ) and for 
quant i tat i ve vari ati on by Abdal l a  and 
Hussei n ( 1977 ) .  

A breedi ng program for V i c i  a faba 
major usi ng  mutageni c agents was started 
at Bari i n  1978. Prel imi nary resul ts 
have been reported ( Fi l i  ppet t i  et al • 

1982 , Fi l i ppett i  and de Pace 198j}. The 
program aimed to i nduce t he same spec
trum of vari abi l ity i n  v .  faba major as 
i s  a l ready avai l abl e i nV:--Taba mi nor , 
and to i dent i fy new morphOTOgical types , 
sources of d i sease and pest res i stance , 
and other factors . 

I n  th i s  note we report resu l ts of 
the analysi s of ne� chl o�ophyl l and 
morphol ogi cal mutat i ons i nduced by 
treatments with gamma-rays ( doses of 
5000 and 8000 rad ) and et�yl -methane
sul phonate ( EMS , concentrati ans of � . 2  
and 1 . 7% )  of seeds of two commerci al 
cul t i vars of V ic i  a faba L . , 11Aquadul ce" 
(major type , 1 ong p"Oci} and "Manfredi ni "  
(mi nor type ) .  

A total  of 33 , 000 dry S seeds were 
treated . The treated seeds �ere pl anted 
i n  paper pots fi  1 1  ed with a mi xture of 
peat and steri l i zed soi l .  As soon as �he 
M seedl i ngs were l arge enough , havmg 
1 !2 l eaves , they were counted and pl an
ted i n  the f i e l d  at 30 cm i nter11als in 
rows 80 cm apart . The M1 . p l ants we�e 
i sol ated from pol l i nators wi th a pl ast i c  
net (mesh 2 x 2 mm) . The fol l owi ng par
ameters were measured : 1 )  emerged 
pl ants , 2 )  survi val rate , and 3 )  fert i l 
i ty of each p l ant at matu ri ty . 

The percent of emerged and survi v
i ng pl ants decreased with i ncreased 
doses of mutagen i c treatments .  There was 
a cl ear di fference i n  fert i l i ty between 
control and treated materi al , but smal l 
di fferences between di fferent doses of 
treatments ( Tabl e 1 ) .  In total , about 
58 000 pl ants , i ncl udi ng control s ,  were 
gr�wn i n  the M generat i on { 1982/83) . 
Chl orophyl l and 2morphol og ica l  mutati o�s 
were counted and sel ected. The mutageni c  
effect i n  M2 was expressed as a }  number 
of mutants/ 100 M2 pl ants and b )  number 
of mutat i ons/ 100 M1-progeny pl ants 
{ Tabl e 2 ) . 

I n  both cul t i vars , the effect of 
EMS was about 2-3 t i rnes t hat of ganma
radi ati on .  The frequency of the al bi na , 
xantha {yel l ow l eaves , resu l t i ng i n  
death ) ,  ch lori na {yel l ow-green l eav�s ,  
resul t i ng i n  death ) ,  and chl orot i ca 
{yel l ow-green l eaves , v i ab le )  chorophy l l 
mutat i ons were 7 ,  32 , 25 , and 37% , res� 
pect i vely.  
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Table I .  Emergence and fert i l i ty i n  M 1 genera t i o n  of gamma-ray and EMS tre
ated seeds of cv Aguadulce (� faba major) and cv Manfred i n i  (� faba 
mi nor ) .  

Treatment Emergence Ml p l a nts (i of treated seeds) 

(i)  Fert i l e
1 

Semi steri l e
2 

Steri l e  + Dead 

Aquadul c e  
Centro 1 95 
Gamma- rays , 5000 rad 86 
Gamma-ray s ,  8000 rad 43 
EMS , 1 . 2% 90 
EMS , 1. 7% 87 

Aqua d u l c e  mean 77 

Manfred i n i  
Control 94 

. G amma-rays , 5000 rad 66 
Gamma- rays , 8000 rad 44 
EMS , 1 . 2% 86 
EMS , 1 .  7 83 
Manfred i n i  mean 70 

1 .  F e rt i l e  = mean seeds/pod > 1 
2 .  Semisteri l e  = mean seeds/pod < 1 

Determinate types v1i t h  terminal 
i nf l orescence, dwarf type, fl ower col or , 
l eaf shape , pod s i ze ,  seed s i z e ,  seed 
col o r ,  semisteri l e ,  and other morpholog-
i ca l  mu�a t i ons were i dent i f i ed i n  the M

2 genera t i on .  

Two mutants o f  part i c u l ar potent i a l  
v a l ue ,  one characteri zed by terminal 
i nfl orescence, and the other by very 
short �\ant hei ght , were produced. The 
determinate mutant produced 1 0  i nf l ores
cences bel ow the . terminal one on the 
m a i n  stem, v li t h  3-4 secondary steins. 
Seed setting and pod f ert i 1  i ty Here 
good. Pl ant height at maturity was 70-80 
cm ( F i gure 1 ) .  The second mutant showed 
very short pl  ant hei ght ( 20-30 cm at 
maturity) and l ow seed set t i n g ;  pod fer-

87 . 4  1 .  9 10 . 7 
51 . 7 7 .  7 40 . 6 
1'1 .  l 1 2 . 4  73 . 5  
4 6 . 4  1 3 . 2 39 . 4 
35 . 7 1 7 . 5 46 . 8 
3 6 . 9  1 2 . 7 50 . 4 

87 . 5 1 .  7 10 . 8 
30 . 0  8 . 1  61 . 9  
1 5 . 5  1 1 . 3 73 . 2 
57 . 3 1 3 . 4 29 . 3 
4 1 . 4  2 3 . 0  35 . 6 
36 . 1  1 4 . 0  49 . 9  

t i l i ty was no rma 1 ( F i gure 2 )  • Fig. 1 .  Mutant with terminal inflorescence. 
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SOME OBSERVATIONS ON RATE OF OUTCROSSING 
AND DEGREE OF AUTOFERTILITY IN RELATION 
TO HETEROZYGOSITY 

£ .  v.  Ki ttl i tz 

Table 1 .  Autoferti l i ty and rate of 
outcross ing  i n  l i nes and the i r  cross  
progenies . 

Percent 
Landessaatzuchtansta 1 t ,  Uni vers i tat Line outcrossi ng Autoferti l ity 
Hohenheim (720 ) , Postfach 70 05 62 , D-
7000 Stuttgart 70 , GERMAN FEDERAL REPUB-
L IC Ll 37 . 5  60 

Introduction 

Bond ( 1982 ) showed that synthet i c  var
i et i es hardly out-yi el ded thei r h i ghest 
y i  el di ng i nbred- 1 i ne component s .  The 
mai n reason for thi s seems to be the 
negat i ve rel ati ons between autofert i l i ty 
and rate of outcrossi ng ,  dependi ng on 
the l evel of heterozygos i ty .  Drayner 
(1959 ) i n  her extensi ve experiments had 
al ready di scovered s imi l ar rel at i ons . 
However , she used only autosteri l e  
i nbred l i nes . So the quest i on i s  ra i sed 
on the i nfl uence of i nbred parents with 
hi gher degrees of autofert i l i ty on 
autofert i l i ty and rate of outcross i ng i n  
the heterozygous offspri ng of crosses 
between these l i nes .  Thus ,  i n  1980 we 
t ested the rate of outcross i ng of three 
l i nes and thei r cross-progeni es .  

Material s and Methods 

For parents we used three l i nes di ffer
i ng i n  autoferti l i ty (Tabl e 1 )  and seed 
s i ze ,  where l i ne 1 bel ongs to the ssp.  
major , 1 i ne  3 to the ssp.  mi  nor , wh i l e  
l i ne 7 has i ntermedi ate seed s i ze .  The 
l i nes al so  di ffer i n  pl ant type . 

Autofert i l  i ty i n  the present 
experi ment was defi ned as : 

no . of pods/pl ant in i sol ati ng cages 
1 00 no . of pods/plant i n  open field x 

L3 
L7 

Cross Progeny 

L3 x L1 Fl 
F2 
F3 

L7 x Ll Fl 
F2 
F3  

L7 x L3 Fl 
F2 
F3 

Mean l i nes 
F l  
F2 
F3 

1 7 . 4  58 
30 . 7  81 

o . o  
1 2 . 0  
14 . 0 

3 . 5  
1 7 . 4  
56 . 5  

o . o  
26 . 2  
40 . 7  

28 . 5  
1 . 2  

18. 5 
37 .0  

95  
79  
5 7  

9 2  
93 
56 

9 1  
101 
68 

66 
93 
91 
60 

The number of pods were means of 10 
nodes per pl ant of 30 pl ants i n  three 
repl i cat i ons .  Th i s  proporti on rel ates 
more cl osely to the practi cal  consequen
ces of autofert i l i ty than does a quo
t i ent 1 i ke number of pods to number of 
fl owers per pl ant or per node. 

Outcross i ng of the F , F , and F , 

progeni es and parenta 1 l i �s ,  �as test�d 
by usi ng the domi nant marker gene for 
bl ack hi l um. Thi s  means l i nes and thei r  
off springs were homozygous tor c:o 1 or t ess. 
hi 1 um. The test crosses were conducted 
wi th an ei ght-fol d number of bl ack h i l um 
testers i n  cages with pol l en-col l ect i ng 
bees . 
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Results and Discussion 

As expected , i n  genera 1 , rate of out
crossi ng showed consi derabl e i ncreases 
from the most heterozygous F1 progeni es , 
w ith  rate of outcross i ng near zero , to 
f and f ( Tabl e 1 ) .  As rate of out
c�ossi ng �ncreased, the degree of autof
e rt i 1 i ty decl i ned from F 1 to  F3 • From 
the data it  i s  not cl ear why the F 
(with except i on of cross L x L ) d i � 
not reach medi um range i n  i>Utcrdssi ng, 
as expected. I t  seems poss i bl e  that the 
h i gh degree of autof ert i l i ty of l i ne 7 
cou l d  have i nfl uenced the resu l ts . 

More i mportant ly,  d i fferences i n  
rate of o'utcrossi n g  were observed 
between crosses , i nd i cat i ng genet i c  
vari at i on i n  outcrossi ng behav ior .  
furthermore , between 1 i nes the rate of 
outcrossi ng and degree of autoferti l ity 
di d not correspond as  expected. For 
exampl e ,  compari ng l i nes 1 and 7 , these 
l ines are cl early d i fferent i n  autofer
ti l i ty but s i mi l ar i n  rate of outcross
i ng ,  whi l e  l i ne 3,  s i mi l ar i n  autofer
ti l i ty to l i ne 1 ,  showed much l ess out
crossi ng  than l i ne 1 .  

Concl usions 

The present resul ts encourage us to con
t i nue i nvest i gati ons concern i ng rel a
t i ons between autofert i l i ty and out
cross i n g  at several l evel s of heterozy
gos i ty. From the practi ca l  poi nt of 
v i ew, we elaborated a sel ecti on scheme 
for the devel opment of synthet ic  vari et
i es ,  whi ch i ncl udes systemati c  sel ect i on 
for rate of outcross i ng i n  i nbred l i nes . 
Thi s scheme was presented and di scussed 
at the EEC Semi nar i n  Sutton Bon i ngton , 
UK , 14- 16 Sept 1984 . With respect to the 
quest i on of further progress  i n  breedi ng 
syntheti c  vari et i es ,  our resu lts i ndi 
cate tnat rate of  outcrossi ng of i nbred 
parents poss i bly may have only 1 i tt l e  
i nfl uence on the outcrossi ng behav i or of 
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the heterozygous offspri ng.  Thi s  means 
that sel ect i on of i nbred parents with a 
h i gh rate of outcrossi ng woul d only con
tri bute sl i ght ly  to sol ving the sti l l  
exi st ing  probl ems .  
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NATURAL OUT-CROSSING IN FABA BEANS UNDER 
NORTH INDIAN CONDITIONS 

Y.P. Si ngh 
Department of Pl ant Breed ing ,  Haryana 
Agri cul tural Uni versi ty ,  Hi ssar-125 004 , 
I nd i a .  

I n  I ndi a ,  faba beans have a l ong hi story 
of cul t i vat i on ,  but only as a mi nor veg
etabl e crop.  I n  v i ew of its  hi gh yield  
potent i al , it  has drawn the attent i on of 
breeders i n  recent yea rs , and breeding  
work has been i n i t i ated at  severa l agri 
cul tural uni vers i t i es . 

Reported here are some data  on the 
extent of natura l  out-crossi ng  of faba 
beans u nder north I nd i an cond it i ons .  

Thi rteen exoti c faba bean l i nes 
obtai ned from West Germany were observed 



for natural out-cross i ng.  Al l of these 
l i nes  are comparat i vely dwarf , have 
sma l l l eafl ets , narrow l eaf angl es  and 
s hort i nternodes . The l i ne UH7 i s  homo
genic  for the termi nal i nfl orescence , 
recessi ve character. Li nes VH17 , and 
VV\-\78 are whi te fl owered . The 13 1 i nes 
were grown i n  the v i c i n i ty of genotypes 
characteri zed by broad l eafl ets ,  wi de 
l eaf ang le ,  longer i nternodes , and col o
red fl owers , i . e . , bl ack patch on the 
wi ngs . These characteri st i cs are of 
domi nant nature .  Thus , p l ants resu l ti ng 
from out-crossi ng coul d be eas i ly spot
ted. Insect acti v ity in  the fi e ld  was 
moderate . Seed col l ected from about 10 
pl ants of each of the 13 l i nes was pl an
ted duri ng the 1982/83 croppi ng season 
i n  p l ots 4 m l ong ,  with one or two rows 
per plot. Total and off-type pl ants were 

recorded , and the extent of out-crossi ng 
was ca lcul ated. 

Resul ts and Discussi on 

The observed proport i on of out-crossi ng  
ranged from zero in  VH7 , VH67 , VH87, 
VH95 , VH98 and VH120 to about 47j, i n  
VH78 ( Tabl e 1 ) .  VH17 and VH47 showed a 
fa i rl y  hi gh degree of out-cross i ng. The 
l i nes whi ch d id  not show any out
cross i ng are apparently  autogamous . 1hi s 
pre l i mi nary study was conducted without 
fol l owi ng any standard des i gn. The total 
popul ati on observed i n  some 1 i nes was 
qui te l ow and thus the out-cross i ng 
rates reported here mi ght be under
est imates and need further confi rmat i on.  

Tabl e 1.  E sti mates of natural out- crossi ng i n  son� 
faba bean  l i nes . 

Li ne Total no . 

of pl ants 

VH7 28 
VH17 17  
VH47 1 1  
VH59 51  
VH68 26 
VH70 41  
VH78 32 
VH87 20 
VH95 24 
VH98 24 
VH106 30 
VH1 18 14 
VH120 15  

No. of off-
type pl ants 

0 
6 
3 
2 
0 
1 

1 5  
0 
0 
0 
2 
1 
0 

I out-crossi ng 

0 
35 . 3  
2 7 . 3  

3 . 9 
0 
2 . 4 

46 .9  
0 
0 
0 
6 . 7 
7 . 1 
0 
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Agronomy and Mechanisation 

EFFECT OF SOIL WETTING DEPTH ON FABA 
BEAN YIELD 

Hakim W. Tawadros 

Head, Water Requi rements Research Sec
t ion , Agr i c u l tural Research Center, 

G i z a ,  EGYPT 

A f i e l d  tri al  was carried out i n  1982/83 
at Sakha (Northern Del t a ) , S i ds , Mal l awi 
(Mi d d l e  Egypt ) ,  and Matana (Upper Egypt) 
experimental stat i ons to study the 
effect of s o i l  wet t i ng depth on faba 
bean yi e l d .  Sta t i st i cal ana l y s i s  i nd i 
cated that the wet t i ng depth of soi l had 
a s i g n i f i cant effect upon y i e l d  at S i d s ,  
Mal l awi , and Matana,  wh i l e  n o  s i gnficant 
response occurred i n  the Sak ha experi 
ment. Optimum y i e l ds were obtai ned wi th 
a wetting depth o f  60 cm ( i ntermed i ate 
l evel of i rr i g a t i on ) .  The l o  ... 1est y i e l d  
w a s  obtai ned by decreas i ng the wetti ng 
depth to 30 cm (very l i ght i rr i ga t i on ) .  

Water requi rement for d i fferent 
treatments was c a l cul ated by a mo i sture 
ba l a nce s tudy fol l ow i ng gravimetr i c  
detenni n a t i o n  of moisture content. The 
water req u i reme nts are shown i n  Tabl e  1 .  

I t  c a n  be seen that water requi re
ments of faba bean were l ower at Sak ha 
t ha n  those i n  the Matana experiment. The 
v a l ues recorded for S i d s  and Ma l l awi 
were i ntennedi ate.  Thi s  reflects the 
d i fferences i n  c l imat i c  cond i t i ons pre
vai l i ng at t h e  different l ocat i on s .  

T h e  l i ghtest l evel o f  watering 
(wetting depth of 30 cm) produced the 
h i ghest water-use eff i c i ency i n  Sak h a ,  
w hi l e  heavy watering (wet t i ng depth of 
7 5  cm) resulted i n  the l owest water-use 
e f f i c i ency. These data are i n  agreement 
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w i th those reported by Chandani et � 
{1960 ) ,  who i nd i cated that the eff i 
c i e ncy of water ut i 1 i zat ion decreased 
w i t h  i ncreasing quant i t i es of i rri gat i on 
water. Cont rary to the above, i n  the 
S i d s ,  Ma l l awi , and Matana experi ments 
the rel a t i ve i ncrease i n  water use with 

T a b l e  1 .  Water requi rements of faba bean 
w i t h  di fferent wett i n g  depths at Sakha, 
S i d s ,  Ma l l awi , and Matana experimental 
s t a t i ons , Egypt, 1982/83. 

Water Requi rements (m3 /ha) 

Wett i ng oeeth �cm} 

S i t e  30 45 60 7 5  

Sak ha 3080 3550 4032 4510 
S i d s  3700 4057 4462 4831 
Mal lawi 3917 4432 5036 5253 
Matana 4248 5086 6033 6892 

increasing wett i ng depth resulted i n  
corresponding i ncreases i n  seed y i e l ds , 
and no s i g n i fi cant di fferences i n  water
use eff i c i ency were observed. V i tes 
{ 1965) stated that no genera l i zat i on can 
be made about water-use effici ency i n  
rel ation to ava i l ab l e  water supply, 
s i nce seasonal evapot ranspi ration ano 
y i e l d  are rel ated to many other factors, 
such as p l a nt cover and soil moisture 
stress. 

I o  conc l u s i o n ,  at Sakha l i ght 
appl i c at i ons of water produced the hi gh
est water-use effi c i ency, wh i l e  at S i d s ,  
Mal l awi , and Matana, i ntermediate l evel s  
of i rri gati on resulted i n  hi gher y i e l ds 
wi thout reduc i ng water-use effi c i ency. 
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EFFECT OF THE TIMING OF FIRST POST
PLANTI NG IRRIGATION (MOHAYA) ON THE 
YIELD OF FABA BEANS 

Hakim w. Tawadros 
Head , Water Requi rements Research Sec
t i on , Agr icul tural Research Center, 
G i za ,  EGYPT 

To eval uate the effect of the t ime of 
t he fi rst post-pl ant i ng i rri gat i on 
( Mohaya) on the yi el d  of faba beans , a 
fi el d tri al was carri ed out at Sakha 
{ Northern Del t a ) , S i ds and Mal l awi 
( M idd le  Egypt ) ,  and Matana ( Upper Egypt ) 
experimental stat i ons . The Mohaya was 
gi ven 3 ,  4 ,  5 ,  6 ,  7 ,  and 8 week s after 
sowi ng . Seed yi el ds were greatly affec
ted by del ayi ng Mohaya i rri gat i on i n  the 
Mi ddl e and Upper Egypt regi ons ,  whereas 
at Sak ha no di fferences were observed . 
At Sakha ,  some rai nfal l was recorded 
duri ng the est ab 1 i shment phase of the 
crop , whi ch expl a i ns the l ack of treat
ment effect s .  At the experimental  si tes 
i n  the Middl e and Upper Egypt regi ons , 
applyi ng the fi rst post-p l ant i ng i rri g
at ion after four. week s gave opt i mum 
yi el ds of faba beans .  Del ayi ng Mohaya 
i rri gat i on to ei ght week s after pl anti ng 
resu l ted i n  a decrease of 26 , 38 , and 
57% i n  seed yi el d at S i ds , Mal l awi , and 
Matana , respect i ve ly .  

Early appl icat i on of  the Mohaya 
i ncreased the seasona l  evapotransp i r
at ion  (Tab l e  1 ) .  

Tab l e  1 .  Seasonal evapotrans p i ra t i on of 
faba beans  a s  affected by t imi ng of 
M?haya {weeks pos t-pl anti ng)  at  four 
s 1 tes i n  Egypt , 1 982/83 . 

S i te 

Seasonal evapotransp1 ration (cm water) 

Delay in Mohaya (weeks) 

3 4 5 6 7 8 

Sak ha 
S ids 
Hal l awi 
Hatana 

29 .78 28.70 21 .11 26 . 27 26. 29 26.24 
43.58 42.21  39 .97 38 . 12 38 . 28 37 .69 
43.27 42.00 40.04 40 .45 39 .48 38.74 
48. 20 46.36 4 5 . 21 44 . 1 0  42 . 49 41 .33 

The s i ze of the root ���t� 1s 
extremel y i mportant in determi ni ng the 
e xtract ion  of stored water from the so i l  
{ Hebbl ethwa i te 1982 ) .  Data on soi l moi s
ture extract i on reveal ed that most of 
t he water was removed from the top 30 cm 
of so i l .  Al so , i t  was not iced that as 
t he Moh aya i rri gat i on was del ayed , 
pl ants extracted more water from deeper 
so·i l l ayers . These resul ts  are i n  agree
ment wi th those obta i ned by Maertens and 
Cabel quenne { 19 71 ) who i nd i cated that i n  
the presence of adequate avai l abl e water 
p l a nts  absorb water from the surface 
1 ayer of so i l  , and extract water from 
deeper l evel s under cond i t i ons of 
reduced so i l  moi sture . 
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Pests and Diseases 

HOST RANGE AND PROPERTIES OF CUCUMBER 
MOSAIC VIRUS (CMV-Su) INFECTING VICIA 
FABA IN SUDAN 

P.R. Mi l l s  
P lant Pathology Research Di v i s i on ,  
Department of Agri cul t u  re for Northern 
I rel a nd ,  Newforge Lane , Bel fast , BT9 
SPX . 
and 
A.H. Ahmed 
Department of Crop Protect·i on , Facul ty 
of Agri cu lture ,  Shambat , SUDAN 

Introducti on 

Vi ci a faba i s  an i mportant cash crop i n  
Sudan .--ir- survey of faba bean crops 
a�ound Shambat , Khartoum North , showed a 
h i gh inci dence of chl orosi s  and necro
s i s .  When i ndi cat or pl ants were i nocul 
ated wit\\ sap from these p l ants , symp
toms d i st i nct from those of· k nown 
v i ruses i n  Sudan were produced. 

Materi al s and Methods 

Vic i a faba pl ants showing  chl oros i s  and 
necros.,.-s--from the Khartoum Uni vers i ty 
Farm, Sudan , were ground i n  o . os M phos
phate buffer , pH 1 .0 .  The expressed sap 
was u sed to i nocul ate carboru ndum dusted 
Chenopodi um amarant i col or.  Si ngl e l esi on 
i solates were taken from c .  amarant i co
l or and mai ntai ned on Nicoti ana tabacum 
cv . Harrow Vel vet . 

The host range of thi s  v i rus was 
determined by mechan i ca l ly  i nocul at i ng 
severa l p l ants of each spec i es us i ng 
i nfected li!. tabacum sap . Back tests were 
made on to  c.  amarant i col or after 3 
weeks . 
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For determi nat i on of di l ut i o n  end
poi nt and thermal i nact i vati on po i nt ,  
crude sap was extracted from systemi 
cal ly i nfected N .  tabacum cv Harrow 
Vel vet three weeK'S after i nocul at i on .  
Tests were performed as descri bed by 
G i bbs and Harri son ( 1976 ) .  

I nocu l ated and systemi cal ly  i nfec
t ed N .  t abacum l eaves were harvested 14 
days-after i nfect i on .  Puri f i cat i on was 
by the method descr i bed earl i er (Ahmed 
a nd Mi l l s ,  i n  press ) .  

Ant i sera to CMV-PY and CMV-G were 
u sed wi th  pur i f i ed vi rus i n  mi croprec i 
p i t i n  tests. Ant i sera a nd ant i gen were 
d i l uted i n  0. 005 M borate buffer ,  pH 
9 .0 .  Drops of 1 0  µ l  wese mi xed at room 
t emperature ( approx. 22 C )  for 4 h .  

3H-cDNA cop i es of CMV-Su RNA were 
made and used i n  hybri d i za t i on tests 
essent i al ly as descri bed by Robi nson et 
a l . ( 1980 ) .  For hybri d forma t i on ,  RNA 
sampl es from CMV- I 11N (OTL serotype ) 
were used a t  25  and 50 µg/ml . Dupl i cate 
1 0  � l  sampl es of each were mi xed wi th 2 
µ l  3H-cONA ( 6000 cpm/µl ) .  

Aph id  transmi ssi on tests were done 
wi th non-v i ru l i ferou s apterou s  adu l ts of 
Myzus pers i cae. Aph i ds were starved for 
2 hours , gi ven a 2-3 mi nute acqu i s i t i on 
per iod on i nfected N i cot i ana tabacum and 
transferred to heal thy N .  tabacum for 30 
m i nutes. F i ve aph i ds were tra nsferred to 
each pl ant.  

Resul t s  and Di scu ss i on 

Exper imental host range i s  shown i n  
Tab l e  1 .  The vi rus i nfected al l 15  spe
c i es tested .  No symptoms were apparent 



i n  tomato , . � lthough the v i rus  was detec
ted when back tested on to c .  amarant i 
col or.  Both French bean andcowp,ea deve
l oped �trong systemi c symptoms and a l l 
N i cot i ana spec i es had symptoms on the 
i noculated l eaves . An i so l ate descri bed 
by F i scher and Lockhart ( 1 976 ) from 
Morocco showed s imi l a r  reac t i ons i n  
cowpea and certa i n French bean cul t i vars 
but di ffered i n  many other host reac
t i ons , notably V ic i a faba i n  whi ch they 
had no symptoms i n  1 nocul ated l eaves and 
were unabl e to recover the v i rus from 
upper l eaves . On the bas i s  of host range 
al o ne i t  was not possi bl e  to d i agnose 
the Sudanese i sol ate as cucumber mosai c 
v i rus {CMV ) . 

Tabl e 1. Host range a nd symptomatol ogy of CMV-Su.  

I nocul ated U ni nocu 1 ated 
Host pl ant l eaves* l eaves* 

Ca2s i cum annuum Mo . LC VB 
ehenoeodi um amaranti col or Lln  
C .  gur noa Lln 
Cucumis sat i vus Llc Mo 
batura stramon1 um L L 
Dol i chos l ab l ab Llc Mo 
Gom2hrena gl obosa L L 
Lxco2ersi con escul entum L L 

cv . Ai l s a  Craig 
Mo. Ma N i cot i a na debnexi Llc 

N.  gluti nosa Llc Mo , Ma . FL 
N. rust 1 ca Mo Mo 

'N. tabacum 
cv . Harrow Vel vet LLc Mo 
cv. Xanthi Llc Mo 

P haseol us vul gari s Llc Mo 
cv.  The Prr nce 

V i c i a  faba N Mo , N 
V i gna si nens i s  Lln Mo , VC . Stu 

* Symbols  used · FL = fern l eaf . L = l atent . LC = 

l ea f  curl . Llc = chl orot i c  l ocal  l es i on .  Lln = nec
rot i c  l ocal l es i on ,  Ma = ma l formation .  Mo = mosai c ,  
N = necrosi s ,  Stu = stunti ng .  V B  - vei n  bandi ng.  VC 
= ve i n  c l ea ri ng. - =  no react i on and nega t i ve back 
test.  

Therma 1 i nant i v  at i on of the v i rus 
occurred at c 70 c. In 10-fol d d i l ut i o� 
step s , _�nfect i v i ty was l ost between 10-
and 10 

In  mi croprec i p i t i n  test s , the virus 
reacted weakly w.ith  ant i serum to CMV-PY 
down to 1/32 d i l ut ion and not at al l 
with  CMV-G. Puri fi ed v i rus was p rec i p i t
ated i n  phosphate buffered sa  1 i ne (pH 7 .0 )  at room temperature .  These res u l ts 
suggested that the vi rus had a weak re
l at i onshi p with CMVDTL serotype but was 
not rel ated to  ToRS serotype .  

I n  10 at  tempts , the v i rus was not 
transmi tted by M. persi cae from i nfected 
to heal thy N. tabacum. Nei ther· was the 
v i rus transmi tted w'nen aph i ds were 
al l owed to feed on puri f i ed v irus 
through paraf i 1 m membranes . However , 
aph i d transmi s s i on tests from N .  tabacum 
were performed fol l owi ng  severaT genera
t i ons of mechani ca l  transmi s s i on from 
the ori gi nal  i sol at i on .  Th i s  may have 
affected the abi 1 i ty of !1!._ pers i cae to 
transmit  thi s i s ol ate . 

The non aph i d-transmi s si b i l ity of 
the v i rus coupl ed with abnormal i t i es i n  
host range and poor sero 1 ogi ca 1 reac
t i ons necess i tated further confi §mat i on 
that the i sol ate was CMV . H-cDNA 
hybri d i zat i on experi ments with a DTL 
serotype i sol ate of CMV showed there was 
a 93% sequence homol ogy between the two 
i sol ates , confi rmi ng  the test 1�o, ate to 
be CMV . Hence we named th i s  v i rus as 
CMV-Su . 

These resu l ts underl i ne the vari a
bi l i ty i n  d i agnost i c  propert i es of CMV 
i so  1 ates and add to the a 1 ready 1 ong 
l i st of pl ant spec ies natura l l y  i nfected 
with  CMV . 
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RESISTANCE IN  V ICIA FABA TO ASCOCHYTA 
FABAE 

S.8. Hanouni k and N.F.  Mal i ha 
I CARDA, P . O .Box 5466 , Al eppo ,  SYRIA 

Introduction 

Ascochyta bl i ght d i sease of faba bean  
( V i c i a  faba L . ) caused by Ascochyta 
fabae  Speg . i s  wi dely di stributed 
throughout the worl d ( Hebbl ethwai te 
1983 ) , and under wet weather condi t i ons 
has been reported to i nfl i ct heavy 
l osses i n  faba bean product i on (Beaumont 
1950 , Hewett 1973 , Sundhei m 1973 ) . 

Part i a l res i stance to  A. fabae has 
been reported from studies i n  Russi  a 
( Sesti perova and Ti mofeev 1965 ) , Canada 
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{ Kharabanda and Berni er 1980) , and Eng
l and {Bond and Pope 1980} . Unfortuna
tel y ,  none of these sources seemed prom
i s i ng enough to just i fy the devel opment 
of cornnerci a l ly res i st ant cul t i vars . 
Therefore , th i s  study was i ni t i ated to 
detect rel i abl e sources of res i stance to  
A .  fabae i n  the germpl asm col l ecti on of 
the I nternati onal  Center for Agri cul tu
ral Research i n  the Ory Areas ( !CARDA) .  

Materi al s and Methods 

A mi xed i nocul um of A. fabae col l ected 
from a wi de range ofri"atural ly i nfected 
faba bean seeds from the Lattak i a  and 
Homs regi ons of Syri a was propagated for 
2 week s on a faba bean dextrose-agar 
( FDA) medi um. I t  was then used to i nocu
l ate 10-week ol d faba bean pl ants of 
1730 germpl asm accessi ons i n  the fi e l d .  
An i nocul um dens ity of  500,000 spores/ml 
was used , empl oyi ng 20 ml of spore sus
pens i on per pl ant . Twenty seeds of each 
accessi on were pl anted i n  October of 
each year ,  i n  s i ngl e rows 2 m l ong  and 
50 cm apart .  A suscept i bl e  cul t i var , 
G i za  4, was pl anted after every two test 
entri es . 

Di sease rat i ng was made on a 1 -9 scal e ,  
where : 

1 = No di sease symptoms , or very smal l 
brown nonsporul at i ng fl ecks (h i ghly 
res i st ant ) ; 

3 = Few l ocal i zed l eaf l es i ons with 1-5% 
of l eaf area i nfected ( resi stant ) ; 

5 = Les i ons very conman , coal esced , and 
damagin g ,  with  26-50% l eaf area 
i nfected (suscept i bl e ) ; 

9 = Extens i ve l esi ons on l eaves , stems , 
and pods , severe defol i at i on ,  stem 
gi rd l i ng ,  with  more than 50% of 
l eaf area i nfected ( h i ghly sus
cept i b l e ) .  



I n  order to i dent i fy rel i abl e sour
ces of res istance , a two-cycl e  screeni ng 
techni que, and mul t i l ocat i on testi ng 
p rocedures were adopted .  Duri ng the 
f i rst cycl e ,  i n  1978/79 , 1730 l i nes were 
screened usi ng  a mi xed i nocul um of A. 
fabae. Res i stant and h i ghly res istant 
select ions made i n  1978/79 devel oped a 
few scattered l es i ons whi ch were be l i ev
ed to  have been i nduced by rather more 
v i rul ent pathotypes present i n  the ori g
i na l  mi xed i nocul um. A .  fabae i sol ates 
se 1 ected f ram such 1 es i ons were then 
used i n  a second screeni n g  cycl e i n  
1979/80 to re-i nocul ate progen i es from 
res i stant sel ect i ons made i n  the previ 
ous season . Seeds of res i stant genotypes 
se l ected i n  1979/80 were i ncreased 
duri ng  the off-season , and then used for 
mul t i l ocat i on test i ng i n  Syri a ,  Canada , 
Engl and , and Sweden . 

Another test was conducted to 
determi ne d i fferences i n  v i rul ence 
between the two i nocu l a  used i n  th i s  
study.  Ten pure-l i ne faba bean acces
si ons (BPL 4,  21 , 211 , 220 , 383 , 390 , 
395 ,  405 , 582 , and 521 ) were i nocul ated 
separately i n  moi st chambers by the 
fi rst- and second-cycl e i nocu l a of A .  
fabae.  

-

Results and Discussion 

Ascochyta b 1 i ght l es i ans were fi rst ob
served 12 days after f i e l d  i nocul at i on .  
Di stri buti on of accessi ons over d iffer
ent di sease-reacti on categori es i s  pre
sented in Tab le  1. Of the 1730 acces
s i ons tested i n  the fi rst screeni ng  
cycl e ,  533 were rated one  and th ree , 
with the remai ni ng  1 197 entri es rated 5 
and 7 ,  i ndi cati ng a w ide range of genet
i c  vari ab i l i ty among the accessi ons . 
D isease reacti on ranged between 5 and 7 
on the suscept i bl e  l ocal check-rows . 

Of the 533 entri es sel ected i n  
1978/79 and re-eval uated i n  the second 
screeni ng cycl e duri ng 1979/80 , 15 were 

rated 3 at1d 133 rated 5. The rema i ni ng 
385 entri es were rated 7 a nd 9 ( Tab l e  
1 ) .  Average scori ng for the suscept i bl e  
1 oca l check rows was 7-9 ,  with 51% and 
49% rated 7 and 9 , respect i vely. 

Res i stant sel ect i ons made duri ng 
the second screeni ng eye 1 e and used in 
mul t i l ocat i on test i ng in Syri a ,  Canada , 
Engl and , and Sweden i n  1982/83 were 
rated h i ghly to moderately res i s tant 
( Tabl e 2 ) , compared to the l ocal convner
c i a l  cul t i vars at these l ocati ons { Ors . 
Berni er , Jel l i s ,  and Sjodi n ,  persona l 
conmuni cat i on ) .  Thi s  i s  the fi rst report 
concerni ng  res i stance i n  faba bean to A .  
fabae i n  di fferent geograph i cal  reg ions:-

The two-eye l e  screeni ng techn i que 
adopted i n  th i s  study prov i ded a means 
by wh i ch faba bean access ions were 
effect i ve ly  screened for res i stance to a 
wi de range of pathogeni c vari abi l i ty i n  
natural ly occurri ng popu l at ions of A .  
fabae ( Kharabanda and Bern i er 1980}:" 
Data presented i n  Tabl e 3 i nd i cate that 
the sel ected i nocul um of A. fabae used 
i n  the second screeni ng cycle i nduced 
si gni fi cant ly greater d isease l evel s on 
a l l 10 faba bean genotypes , as compared 
to that used i n  the fi rst cycl e .  The two 
cycl e screeni ng techni que hel ped the 
detect i on of genet i c  materi a l s  with 
resi stance to norma l ly  predomi nant popu
l at i ons of  A. fabae , and a l so contri bu
ted , throu9h the second cycl e ,  to the 
i dent if i cat i on of certa i n  sel ect ions 
w ith  res i stance to certa i n  pathotypes 
that seemed cons i derably more v irul ent . 
I t  shoul d be noted that the res i stant 
and moderately resi stant sel ect i ons 
i dent if i ed duri ng the fi rst cycl e w'ni cn 
were no l anger resistant after  the 
second cycl e ,  may st i l l  possess genes 
useful agai nst 1 ess vi rul ent pathotypes 
that mi ght occur i n  other reg i ons . 

The mu l ti l ocat i on test i ng has 
reveal ed a cons i derable  spec i f i ci ty 
between sources of res i stance i n  faba 
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Tabl e 1 .  Host status of d i fferent faba bean germpl asm l ines i n  rel at ion 
to Ascochyta fabae , Syri a ,  1978-80 . 

No. and S of 9enn�l asm tested 

Di sease rating Host status 1978/79* 1979/80** 

(1-9 scal e)  No . i 
I 

No . s 

1 Hi ghly resi stant 1 3  0 . 75 0 o . oo 
3 Resi stant 520 30 . 06 15 2 . 80 
5 Moderately res i stant 882 50. 98 133 24. 95 
7 Suscept i ble  3 1 5  18 . 19 265 49 . 71  
9 Hi ghly suscept i ble 0 o.oo 120 22. 51 

Total  1730 533 

* Inocul ated  with a mi xture of A. fabae obtai ned from a wi de range of 
natural ly infected faba bean seeas .--

** I nocul ate d with A. fabae i sol ate d from l esi ons on res i stant sel ec-
-

--t'\�t\S onl y . 

Tabl e 2.  Di sease reacti on on 15  promi s i ng faba bean genotypes i n  Syri a ,  
Canada , Engl and , and Sweden.  

BPL 

74 
I LB 161 
230 
I LB 382 
365 
369 
435 
436 
460 
465 
471  
472 
818 
I LB 752 
2485 
Giza  4 
Erford i a  
Hyl on 
Di ana 

Selecti on Ori gi n 

79-70015 
80-14986 
80-14200 
80- 14998 
80-14336 
80-14339 
80- 14398 
80- 14399 
80- 14422 
80- 14427 
80- 14434 
80-14435 
80-15035 
80- 15025 
80- 10026 

I raq 
Greece 
Morocco 
UK 
Turkey 
Tu rkey 
Spa i n 
Spa i n  
Lebanon 
Lebanon 
Lebanon 
Lebanon 
Eth i opi a 
Unknown 
Spa i n  

Syri a 

R 
R 
R 
R 
R 
MR 
MR 
MR 
R 
R 
R 
R 
R 
R 
R 
HS 
NT 
NT 
NT 

Host status (1982/83}* 

Canada** Engl and 
A y 

MR MR HR 
MR MR R 
S S R 
S MR MR 
R MR R 
S MR R 
S S R 
R S R 
MR R R 
R MR HR 
R MR R 
S MR R 
R MR R 
R R NT 
R R NR 
NT NT NT 
S S NT 
NT NT MR 
NT NT NT 

Sweden 

HR 
NT 
R 
NT 
NT 
NT 
NT 
NT 
HR 
NT 
R 
HR 
HR 
NT 
NT 
NT 

· NT 
NT 
s 

* � = Hi ghly res i stant ( rated 1 ) ,  R = Res i stant ( rated 3 ) , MR = Moderate l y  res 1 stant ( rated 5 ) , S = Suscept i ble ( rated 7 ) ,  HS = Hi ghly sus cept i bl e  ( rated 9 ) , NT = Not tested. 
* *  A and Y are two races of Ascochyta fabae i n  Canada . 
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Tabl e 3. Differences i n  pathogenic ity between the two i nocu la  of A. fabae used i n  the fi rst and second screeni n g  cycl es of faba bean germpl asm l i nes. 

Di sease reacti on on certai n  faba bean genotypes on 1-9 scal e 

I nocul um BPL 4* 21  2 1 1  220 383 390 395 405 582 52 1 

A** l . Oa J . Oa 5 . 5a J . 5a 3 . 5a 1 . oa 5 . 0a 3 . 5a 5 . 5a 3 . Sa B*** 5 . 5b 7 . 5b 9 . 0b 7 . 0b 7 . 5b 7 . 5b 9 . 0b 7 . 0b 9 . 0b 7 . 0b 
Water only l . Oc l . Oc l . Oc l .Oc l . Oc l . Oc 1 .oc 1 . oc 1 . oc 1 .oc 

* Readi ngs fol l owed by d i fferent l etters a re s i gni fi cant ly  di fferent at P = 0. 05. 
** Mi xed i nocul um used i n  the fi rst screeni ng cycl e .  
*** Sel ected i nocul um from l es i ons on 
cycl e .  

bean and natural ly  occurri ng popu l at i ons 
of A. fabae i n  di fferent product i on 
areaS:- However , genes for res i stance 
from these sources can be i ncorporated 
to devel op any des i red gene combi nat i on 
that fits d i fferent patterns of patho
geni c vari abi l ity i n  A. fabae across 
vari ous regi ons . 
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Res i stance to bean yel l ow mosa i c  vi rus 
i n  Vici a faba 

ff. Roh l off 
I nst i tut  fur V i ruskrankhei ten der Pfl an
zen der Si ol ogi schen Bundesansta l t ,  D-
3300 Braunschwei g ,  FRG 
R. Stul pnagel 
Fachberei ch  Landwi rtschaft der Gesarntho
chschu l e  Kas sel , D- 3430 Wi tzenhausen , 
FRG 

Bean yel l ow mosa i c  v i rus (BYWV ) i s  an 
i mportant v i rus d i sease of faba bean 
( V i c i a faba L . ) throughout the worl d .  
The v i rus i s  transm i t ted by many aph i d  
s pec i es i n  a non-pers i s tent manner and 
i t s  very w i de host range pro v i des many 
sources for i nfec t i on and/or poss i b i1  i 
t i es for overwi nteri ng .  Y i e l d  l osses may 
be h i gh ,  especi a l l y when early i nfec
t i ons occur . Therefore , i dent i f i cat i on 
of sources of res i s tance to BYMV i s  �ery 
i mportant for pl ant breed i ng .  

Two sources of res i s t ance to BYMV 
were found i n  s i b l i ng groups of i nbred 
1 i nes i n  a screeni ng program. In the 
f i rst case , four out of 20 s i b l i ngs were 
res i st a nt , segregat i ng i n  the th i rd gen
erat i o n ;  there was no further segreg
at i on i n  the fol l owi ng two generat i ons . 
Thi s i ndi cates that the respons i bl e  gene 
i s  recess i ve and homozygos i ty has been 
establ i shed . In the second· cas e ,  the 
res i stance segregated i n  the fourth 
i nbreed i ng  generat i on :  one out of 10 
s i bl i ng s  was res i s tant and a l l i nbred 
progen i es of the res i s tant one were a l so 
res i stant . Th i s  gene may a l so be reces
s i ve . 

The two sources of res i stance found 
are d i fferent , as they are d i rected to 
d i fferent st ra i ns of BYMV . tross i ngs  
have  now been carri ed out to  el uci date 
the rea l  hered i tal  pathway and the 
eval uat i on of  the progeni es i s  i n  pro
gress .  
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Pre l i mi nary i nvest i gat i ons on the 
mechan i sm of res i stance showed that no 
hypersens i t i v i ty i s  i nv_ol v ed .  Prob�b1 y 
there i s  an extreme res1 stance t o  V l rUS 
i nfect i on .  E i ght and 16 days after i no
cu l at i on no v i rus coul d be detected �Y 
enzyme-l i nked i mnunosorben_t assay r n  
e i ther  the i nocul ated or r n  subsequent 
l eaves of a res i stant l i ne . Hi gh  �oncen
trat i ons of v i rus were found l n  al l 
p l a nt parts of a suscept i b�e l i ne , 
i rrespect i ve of symptom expres si on .  

EFFECTS O F  CHLOROTifALON I L  ON D I SEASE 

SEVERI TY AND Y IELD OF FABA BEAN (V ICIA 
FABA ) IN SCOTI.AND 

J.G. Harri son 
Scott i sh Crop Research I nst i tute , I nver
growri e ,  Dundee DD2 5DA , SCOTLAND 

I n  Bri tai n ,  chocol ate spot , caused by 
i nfect i on of the fol i a ge by Bot ryt i s  
fabae Sard . and B .  c i nerea Pers . ,  i s  the 
most seri ous d i.s ease of faba bean ( V i c i  a 
faba L . ) ,  part i cul arly i n  autumn-sown 
crops (W i l son 1937 , Soper 1952 ) . I n  
Scot l and , where most faba bean crops are 
spri ng-sown ,  the aggress i ve ,  dest ructi ve 
phase of the d i sease  i s  rare . However , 
duri ng the summer many smal l brown 
l e s i ons appear on the l eaf lets , from 
whi ch B .  fabae and B .  c i nerea can often 
be i s Olated (Harri son 1981 ) .  Leaf and 
pod spot l es i ons , caused by Ascochyta 
fabae Speg . , wi t h  tnei r characteri stic  
sma 11 bl ack pycn i d  i a ,  are a 1 s o  co111non i n  
many crops , part i cu l arly i f  a farmer 
uses h i s own seed . Al though l ess fre
quent , bean rust , caused by Uromyces 
fabae ( Pers . ) de Bdry , may al so  occur, 
espec i a l ly  duri ng a dry summer . Whi l e  
these pathogens do not usua l l y  appear to 
cause ser i ous damage , they may reduce 
the supp ly  of a s s i mi l ates to deve l o p i ng 
seeds by dest roy i ng photosynthet i c  
t i s s ue ,  l ead i ng to l ower y i e l d s .  



Table I .  Experimenta l  deta i l s  for each year . 

1981 

Cul t i vars Fel i x , 
Mi n i ca , 
Mari s Bead , 
Herz Freya 

Sub-pl ot s i ze 3 x 4 m 

Date sown 16 Apr 

Dates of  fungi c i de 2 ,  16 , 30 
appl i cati on Ju l y ,  14 

27 Aug 

Dates of di sease 27 Ju ly  
assessment 18 Aug 

Date harvested 22 Sept 

The work descri bed here attempts  to 
i nvesti gate the effects of these 1 eaf 
pathogens on yie l d  by cont rol l i ng them 
with  regul ar appl i cati ons of fungi ci de .  

Materi al s and Methods 

A f i e l d  experi ment was carri ed out 
duri ng  1981 , 1982 , and 1983 . Detai l s  of 
each experi ment are g i ven i n  Tabl e 1 .  
Seeds of more than one cul t i var , f ram 
var i ous co111nerc i a l  sources , were so�n 
each spri ng at a rate of c i rca 45/ m , 
20-40 111n deep i n  rows 125  mm a part , i n  
t o  a we 1 1 -dra i ned medi um 1 oam soi l at 
I nvergowri e.  A randomi zed sp l i t  p l ot 
des i gn w ith 4 rep l i cat i ons was used , 
w i th fungi c i de appl i cat i on as the mai n
plot and cu1 t i vars as sub-p lot treat
ment . Pl ants were e i ther sprayed to run-

Year 

1982 1983 

Mar i s  Bead , Mari s Bead , 
Di ana Di ana 

4 x 10 m 4 x 10  m 

9 Mar 18 Mar 

10 , 24 June 11 Ju ly  
8,  23 July 25 July 

8 Aug 

29 June , 4 Jul y ,  
2 1  J u l y  4 Aug 

23 Aug 6 Sept 

off w i th 0. 153 ( V/V) Oaconi l Fl owabl e 
500 {Mi dox Ltd. , A 1 bri ght and Wi l son , 
Oakham , Lei cestersh i re ,  Engl and ) , whi ch 
contai ns  500 g chl orothal oni l / l , at 14  
day i nterva l s on four or fi ve occas i.ons 
duri ng the summer , or were not sprayed 
at a l l .  Fol i ar di sease was as sessed 
v i sual ly  on two occas i ons . At maturi ty ,  
when most pods were b l ack and few l eaves 
r2mai ned , pl ants were l i fted from two 1-
m areas cl ose to the  center of  each 
p l ot .  After a l l owi n g  p l ant s to dry far 
2-4 weeks on a bench i n  a gl asshouse , 
the y i e l d  and y i el d  component s were 
determi ned for each samp l e .  

Resul ts 

Les i ons caused by Ascochyta spp .  or Uro
myces spp . were not seen at a 1 1 .  
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T bl e 2 Effect s  of spraying  wi th  chl orothal oni l o.n �ever i ty of 
f�l i ar di sease and y i e l d of vari ous faba bean v ari et1es , I nver
gowri e ,  1 981 -83 . 

Year Cul ti  var Di sease severi ty* Yi el d 2 
(dry wt of seeds> g/m ) 

Chl orotha l on i  1 Chl orot ha l oni  1 
+ + 

1981  Fel i x  o .  7 5  1 . 25 530 522 
Mi n i  ca o . oo 1 . 00 586 542 
Mari s Bead 0 . 50 2 . 00 466 427 
Herz Freya 1 . 2 5  1 . 25 434 39 1 

1981 M�an Q . 63 1 . 38 504 47 1 
S . E . D. + 0 . 1 28 + 1 6 . 6  
betwe�n means ( P<0 .001 ) ( N . S . )  

1 982  Mari s Bead 1 . 00 1 . 00 307 375 
Di ana 1 . 00 2 . 00 295 259 

l9S3 Mari s Bead 0. 25 1 . 25 3 1 7  306 
D i ana 0. 7 5  1 . 25 324 316 

1982/83 Mean o. 7 5  1 . 38 31 1 314 
S . E. D. 
between means 

+0 . 1 29 
( P=0.01-0 . 001 ) 

+ 13 . 5  
( N . S . )  

* O= no l eaf 1 es i ans , 1 = very few l eaf l es i ons , 2 = few 1 eaf 
l es i ons . As sessed on 27 Ju ly  1 981 , 21 Ju ly  1982 , and 4 Aug 1 983 . 

There were no s i gni fi cant treatment 
d i fferences i n  d i sease  severi ty at the 
f i rst assessment each year . Al though 
d i sease  l evel s rema i ned l ow throughout 
the· t h ree seasons there was l es s  d i sease 
i n  ch l orot.ha l oni l -treated p l ots  than i n  
cont rol s when assessed on the second 
occas i on each year ( Tabl e 2 ) . D i fferen
ces between cu l t i vars were not s i gni f i cant . 

Y i e l d  resul t s from the experi ments 
done i n  1 982 and 1983 were comb i ned for 
st at i s t i cal  ana lys i s ,  whi l e  those from 
the experi ment done i n  1 981  were ana lyz
ed separate l y .  Tabl e 2 shows that ch lo
rothal oni 1 had  �o s i gni f i cant effect on 
y i e l d .  I t  a l so  had  no effect on any of 
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the y i e l d  components .  · onl y i n  1 981 _ was 
there a s i gn if i cant effect of cu l t  1 Var 
on y i e l d .  There was no i nteract ion 
between ch l orotha l on i l and c u l t i var. 

Di scuss i on 

Harri son ( 1981 ) i sol ated B .  fabae from 
an  i ncreas i ng proport i on oTl ear-Tesi ons 
duri ng the grow ing season i n  faba bean 
crops on two farms i n  Scot 1 and bet\-1een 
1975  and 1980 . The ca l c ul ated mean dates 
on whi ch i t  was recovered from ha 1 f  the 
l es i ons  for the two farms , res pect i vely ,  
were 1 5  Ju ly  and  4 Sept . B .  c i nerea was 
a l so  i s ol ated from many-smal l brown 
l es i ons , and the proport i on of success
fu l B .  c i nerea i s ol at i ons a l so i ncreased 



I 
. , 

\ 

as the season progressed ( unpubl i shed 
dat a ) . These resu l ts ,  together with  the 
observed absence of Ascochyta spp . and 
Uromyces spp . from the experi menta l  
plots , suggest that most l es i ons were 
probably caused by Botryti s  spp . How
ever , a l though chl orotha1on1 l effect i 
vely contro l l ed l eaf d i seases , l es i ons 
appeared i n  u nt reated p l ot s  on l y  after 
most seeds had swol l en ,  and then remai n
ed at l ow l evel s .  W i l l i ams ( 1 975 )  repor
ted that a reducti on i n  area of photo
synthet i c  t i ssue i n  faba beans  caused by 
i nfect i on by B. fabae was compensated 
for by an i ncreased net ass i mi l at i on 
rate .  I t  therefore seems l i kely that 
l eaf d i seases mi ght reduce y i e l ds only 
i f  they appear early in the season and 
affect a substant i a l  proport i on of l eaf 
t i ssue  before most seeds become fu l ly 
swol l en w ith  ass imi l ates . 
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RESSELIELLA MIDGE: A NEW PEST OF FABI\ 
BEANS 

J.B. Lee 
Bayfordbury Research Laboratori es , Hert
ford , ENGLAND SG13  8LD 

Damaye to crop pl ants and forest trees 
by spec i es of the genus Ressel i e l l a  i s  
wel l documented , the attack occuri n g  
i nter al i a  upon raspberri es ( R .  theo
baldi ) ;--soya ( R .  soya ) ,  currants and 
gooseberri es ( R-:- rTb\s ) ,  and Japanese 
cedar ( R .  odaU, fi rs ( R .  pilea ) and 
p i ne sp&ieS([. s i l vana ) .- Red arvae of 
an unnamed spec ies  reported upon faba 
beans i n  1924 may have been i dent i ca l  
wi t h  the Profe l ti e l l a  spp . found more 
recent ly  (Barnes 1 946 ) , whi ch  were 
a 1 most certa i n ly the same as that now 
k nown as Ressel i e l l a  mi dge i dent i f i ed i n  
wi de-spread attacks upon faba beans  i n  
the East Angl i an regi on of Bri ta i n i n  
1981 and 1 982 . I n  1981 epi demi c propor
t i ons of the red l arvae were fout1.d i n  
the stems of f aba bean crops i n  Essex 
and Suffol k ,  caus i ng extens i ve l od9it1.q. 
They were cons i dered to have entered the 
p l ants  aft�r i nfect i on wi t h  Fusari um 
spp .  had l eft the stem vu l nerabl e .  I n  
contrast , i n  raspberri es i n i t i a l damage 
by the mi dge i s  consi dered to  1 ead to 
l ater Fusari um spp . ent ry ( P i tcher 1 952 , 
P i tcher and Webb 1 952 , Wi l l i amson a nd 
Hargreaves 1979 ) . I t  i s  possi bl e  t o  sug
gest a number of a l ternat i ve factors 
whi ch coul d i nf l uence the suscept i bi l i ty 
of f aba bean pl  ant s to attack i n  thi s 
way.  For exampl e ,  sub-l ethal  l evel s of 
herbi ci des are often present i n  agri cul 
tura l  soi l s  under modern farmi ng  cond i 
t i ons and i n  certai n  cases predispose 
p l ants  to  pest attack , si nce i t  has been 
shown that d i ni t roan i l i ne herb i c i des and 
gl yphosate may i nduce bri t t l eness and 
sp l i tt i ng of stems near the base (Mar
ri aye and Khan 1978 , Putnam 1976 , Baur  
1979 ) . 

There seem to be no reports on the 
y i e l d  reduct i on caused by th i s  i nsect , 
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nor on what factors i nf l uence l evel s of 
attack . We have regu l ar ly  found sma l l 
numbers of the l arvae on both  V i ci a faba 
mi nor and v .  faba maj or i n  Hertforshi re 
s r nce 1 979 .- --

As part of a program to establ i sh 
early warn i ng or i nt e grated cont rol sys 
tems for i nsect and other pests  o f  l egu
mes , we began an  exami nat i on of factors 
govern i ng popu l at i on l evel s of Ressel 
i e l l a  spp .  o n  v .  faba major and mi nor 
a nd of poss i bl e control measu res , and 
are attempt i ng to assess the amount of 
damage resu l t i ng from attacks of d i ffer
i ng i ntens i ty .  I n  add i t i on to  mon i tori n g  
popu l at i on changes o n  control crops and 
the effects of i nsect i ci de res i dues , 
l evel of Fusari um spp .  i nfect i on and the 
vari at i on of  n umbers geographi ca l ly  have 
been exami ned . 

Materi al s and Methods 

Popu l at i on samp l i ng :  Norma l ly a seri es 
of twe l ve-p l a nt samp l es were taken from 
each p1 �t �r fiel d .  The soi l immed i ately 
surro u nd i n g  the roots was a 1 so taken . 
The roots were \"lashed and the soi l and 
root washi ngs exami ned for l arvae. The 
was hed roots and the stems were exami ned 
and a ny l arvae v i s i bl e  were col l ected . 
Sampl es from l arge f i e lds  were restri c-

ted to  the outer 23 m stri p around the 
fi el d .  

Experi menta l  pl ots : Faba beans  var. 
mi nor were norma l l y  sown at a rate 
g1 v r ng an i nter-row d i  stance of 18 cm 
and an i nt ra-row d i stance of 7 cm. v .  
faba major cul t i vars were s own } n  double 
rows havi ng  an i ntra-row di  s tance of  8 
cm, and an i nter-row · di stance of 15  cm, 
the doub 1 e rows bei ng separated by a 
d i stance of 35 cm. Each treatment p lot 
was usual l y  2 x 2 m ,  g i vi n g  a fi na l  
stand of  140-210 pl a nt s (mean 160 ) /p l ot . 
Herb i ci des were appl i ed at rates of one 
quarter , one ha l f ,  and fu l l  reconmended 
f i e l d  app l i cat i on rat e , i nsect i ci des at 
the ful l reconmended f i e l d  rate . 

Resul ts 

Typ i  ca 1 changes . i n  the number of 
1 arvae/m row 1 ength through the season 
i n  spri ng sown v .  faba mi nor at Lea Hoe , 
Hertford are g iVerlTrl F1 gure 1 .  Tabl e 1 
g i ves some s i mi l ar fi gures and i l l ust ra
tes the movement of l arvae from stem to 
soi l as the season progresses . F i gure 2 
shows the reg i ona l vari at i on i n  numbers 
of l arvae , the fi gures referri ng gener
al ly to  the mea n  of 12  samp l es . Tabl e 2 
shows the i nfl uence of sowing  date on 
the numbers found. Winter sown crops 
showed much h i gher i nfestat i on .  

Tabl e 1 .  Changes i n  d i s t ri but i on of Ressel i e l l a  spp . l arvae on  faba 
bean crops through t he seas on , 1 982 , Hertford.  

Date sampl ed 

W i nter  beans  

6 June 
9 July 
5 Aug 
Spri ny beans 

9 Ju ly  

No. per m 
row 

330 
41 7 
497 

24 
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Percent stems 
attacked 

55 
64 

35 

Percent Larvae i n  
Stems Soi l 

74 
18 
1 

89  

26 
82 
99  

1 1  
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Fig. 2. Mean numbers of Ressefiel/a larvae at different 

sites in July 1982 {/arvae/m row).  

Table 2. I nf l uence of sowin g  date on 
maximum numbers of Ressel i el l a spp. 
l arvae recorded on faoa bean Hertford , 
198 1 /82 . 

Date of 
sowing 

27 Oct 8 1  
8 Mar 82 
1 5  Mar 
29 ·Mar 
1 2  Apr 

Estimated maximum no. 
of larvae/meter row 

497 
8 
5 

17 
42 

Some resul ts on t'ne eff i ci ency of 
d i fferent i nsect i ci de treatments for the 
control of the l arvae are gi ven i n  Tab le  
3 .  Tabl e 4 l i sts some results on  the 
effect of phorate on popu l at i ons of the 
adu lt  and l arval stages of the faba bean 
weev i l S i tona l i neatus and on Ressel 
i el l a  l arvae compari ng adj acent fiel s of 
fi eld beans , one hav i ng been treated at 
normal f i e  1 d rate , the other u ntreated. 
F i gure 3 shows the effect of added 
n i trogen fert i l i zer on the rate of 
attack by the mi dge .  The l ack of correl 
at i on between l eve 1 s of Fusari um spp . 
i nfect i on and the numbers of l arvae i s  
shown i n  F i gure 4 .  Tabl e 5 shows the 
i nf l uence of sub-1 etha l res i dua 1 1 eve1 s 
of some herbi c i des on the rate of 
i nfestat i on .  

Mean of 4 plots 
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Fig. 3. Mean number of Resseliella spp. larvae as affected 

by added nitrogen levels on II. faba minor, 1 982. 
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Di scussi on 

Sampl i ng from crops i n  d i fferent regi ons 
showed mi dge numbers to be s i gnfi cant 
only i n  the Mi d- and East -Angl i a regi ons 
of Engl and .  Level s of attack were hi gher 
on wi nter beans than on spri ng  beans . On 
any part i cul ar cro p , numbers i ncreased 
e xponent i a l l y  through June , reach i ng  a 
maximum i n  Ju l y ,  and  thereafter fal l i ng 
rap i dly. Large numbers of the l a rvae 
were found i n  the soi l i n  August , sug
gesti ng pos s i b l e  overwi nteri ng i n  the 
so i l . For spri ng crops a genera l 
i ncrease i n  max imum numbers of the mi dge 
wa s found from earl y- to l ate-sown 
c rops . 

Cons i derabl e s i ze vari at i on noted 
i n t h e  1 a rvae i n  mi d season was cons i.s
tent e i ther  wi t h  egg- l ay i ng over an 
ext ended peri od ,  or wi t h  paedogenes i s ,  
wh i ch has been observed i n  other spec i es 
of th i s  genu s .  Good control was obtai ned 
by a s i ng l e  appl i .cat i on of bromophos i n  
early May , but uneven control resu l t ed 
from phor ate or ' Oursban ' (ch l orpyri fos ) 
treatments ;  phorate treatment , recommen
ded for control of bea n weev i l  (Bardner 
et al . 1982 ) was effect i ve i n  control -
11ng--adu l t  weev i l s  i n  these experiments , 

0 

20 

Resseliella larvae/m row 

Fig. 4. Plot of number of Resse/iella spp. larvae per meter · 

row against Fusarium spp. index of infection. 
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Table Ja. Mean number of l arvae per meter row i n  insec
t i c i de treated plots of J..• � �· 

Insecticide Appl ication Larvae/ Percent Percent 
rate, ltg. m stems reduction in 
a. i ./ha attacked l arval nos. 

Ours ban 2.0  23 21 87 
Bromophos 1 . 0  15  18 95 
Carbofuran 2.0  24 18 92 
Permethri n 0.2 63 27 79 
Ph orate J . 2  280 53 7 
Phorate .2. 5  170 45 43 
Untreated 303 58 

Table 3b. Effect of bromophos* on Resse l i el l a  
l arvaenumbers/m row on spri ng pl anted fa6a 6eans . 

spp. 

Date of Hean numer Percent 
reduction Crop sample 

Trea£ea Ciin£rol 

V i c i a  faba 2 July 14.6 97 . 3  85 
iiilnOr - 20 July 15.5  38. 5  60 

4 Aug · 14.4 20.4 29 
26 Aug 1 5 . 7  17.4  10 

Vici a faba 2 July o . s  6.5  92  
iiii,)or - 18 July 8.2 16.4  50 

2 Aug 39.6  40. 7 3 

* Singl e appl i cat i on May 15.  

Table 4.  Effect o f  phorate t reatment Qn popu l a t i ons of l arval Res
sel i el l a  spp. , Si tona spp. adul t s ,  arid Si tona l arvae/m row Of'l. 
Ti6iliiiiior. -- · -. - -
- --

Resse1 1 el l a  · � larvae* Si tona adults 

Site Phorate control Phorate Control · Phorate Control 

A 
B 
c 

112 
40 

420 

* I ncl ud i ng pupae. 

92 
164 
32 

7 
180 
1 33 

229 
140 
360 

1.6 
9.6 
2.9 

4.8 
28.4 

s.s 
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Table 5. Influence of herbicide residues on Ressel
iella spp. populations on v. faba minor, 1982 
Hert ford. 

- -- ' 

Herbicide 
Application Mean no. Significance 
rate, kg/ha larvae/rn level (P) 

a) Sandy soil 11 oarn 

Control 
Simazine 
Compound T7 
Mecoprop 
Mecoprop 
Glyphosate 

b) Clayey soi 1 

Control 
Simazine 
Glyphosate 
Glyphosate 
Compound T7 

Compound Tl* 

l. 25 

1.25 

0.5 

2.0 
1.25 

3.0 

o.s 

2.2 

l.O 
4.0 

* Applied post Cillergence. 

7.4 

15.6 

10.5 

11.1 

14.3 

18.8 

12.6 

56.5 

22.4 

37.6 

19 .1 

55.o 

< 0.001 

NS 
NS 

< 0.02 > 0.01 

< 0.001 

< 0.01 

< o.os > 0.02 

< 0.02 > 0.01 

NS 
< 0.01 

but was erratic in control of weevil 
larvae or midge larvae. Although Fusar
i um spp. infection of beans has been 
suggested to offer a focus for entry of 
the midge, no evidence \'las found for any 
correlation between occurrence of the 
two organisms. The level of Fusarium 
spp. infection was apparently similar, 
on control plots, at all levels of Res
seliella spp. infestation; further, 
whilst increased levels of nitrogen in 
the soil paralleled increased numbers of 
the midge, levels of fungal attack 
decreased significantly with higher soil 
nitrogen levels. Similarly, sub-lethal 
residual levels of certain herbicides, 
i n  particular simazine and glyphosate, 
were associated with significantly 
higher populations of Resseliella spp. 
larvae, whereas reduced levels of fungal 
attack were found on the same experimen
tal plots; likewise, no correlation with 
numbers of Sitona lineatus was discer
ned . 

Ca le u lat ion of the impact of the 
midge upon productivity is difficu1t 
since chemical control of the midge car
ries with it also control of other 
insects. Some approximation can be made 
on the basis of the numbers of plants 
lost at different Reselliela spp. 
levels, from 1-1hich it can be estimated 
that an average infestation 1c.te of 143 

larvae/meter row may lead to a 20% loss 
in numbers of plants surviving to 
flo\'1ering. However, the ability of the 
crop to respond to a reduction of stand 
density is such that this might lead to 
as little as 3-4% loss in overall yield. 

Empirical observations in 1981 had 
suggested that larvae were more often 
found on plants at the site of chocolate 
spot lesions, but the very low intensity 
of chocolate spot infection in the 1982 
season could suggest that the apparent 
relationship was illusory. Although 
there was no apparent correlation 
between levels of infestation with Res
sel iell a spp. Sitona spp., and FusarT'Um 
spp., it is like1y that some contnbu
t ion to entry of the rni dge arises from 
these sources, and variation in the 
midye populations probably represent an 
opportunistic response to lesions 
a1ready present, including · fllC\<;a\ 
attack, growth 1esions, and herbicide 
lesions; cuticular thickness may also 
play some part. 
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Seed Quality and Nutrition 

VARIATION IN PROlEIN AND OIL CONlENT IN 
AN INDIAN COLLECTION OF FABA BEAN (VICIA 
FABA L.) 

Suman Bala Singh and C.B. Singh 
Department of Plant Breeding & Genetics 
J.N.K.V.V., Jabalpur, INDIA 

Introduction 

\he present world shortage of animal 
protein bos focused attention on the 
need for greater utilization and produc
tion of plant protein, particularly in 
developing countries. In India new sour
ces of protein together with increasing 
the tota1 production of traditional 
pulses would be required to overcome the 
present shortage. F aba bean, as a 
high-yielding legume, should have high 
potent i a 1. Protei·n content of the crop 
has been reported as ranging from 23 to 
32% (Evans et al. 1972, Abdalla 1979), 
26 to 35% {Bhatty 1974), ·2s .1 to 36. 53 
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(Frolich et al. 1974) , 15 to 29% (Foti 
1979), and 24 to 31% (Singh et al. 
1982) • .  Reports on oil content are very 
limited, and indicate that f aba beans 
have a very low oil content of approxi
mately 1% (Evans et a 1. 1972, 01 sen and 
Poulsen 1974) or 2.0to 2.63 (Bjerg et 
�· 1981). 

Materials and Methods 

In the present study the experi mental 
material comprised forty genotypes of 
Vici a faba collected from the northern 
states ----of India, 18 of the genotypes 
v1ere black-seeded types, 11 were yellow 
seeded, and 11 brown seeded. The experi
ment was laid out in a randomized block 
design with three rep 1 i cations. Ten 
plants were selected at random and their 
seeds were composited for preparation of 
samples. Protein content was determined 
by the micro Kjeldahl method. Oil con
tent was estimated using Soxhlet extrac
tion procedure (AOAC 1965). 
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Resu lts  

The re was a wi de vari at i on in  protei n 
c ontent and 100-seed wei ght , i . e . , 23 .01  
(JV-34-81 ) to 30 . 03% (JV-70-81 ) ,  and 
1 1 . 35 (JV-23-81 ) to 4 1 . 56 g (JV- 12-81 ) ,  
respect i vely { Tab l e  1 ) .  O i  1 content was 
l ow , rangi ng from 0 . 90 to 1 . 99% . 

Bl ack-seeded genotypes had hi gher 
prote i n content (25 .4 1 -30 .03% )  than 
yel l ow (23 .87-26 .96%) and brown-seeded 
genotypes {23.01-27 . 72% ) . There were no 
apprec i ab le di fferences i n  oi l content 
and 100-seed we i ght between the three 
g rou ps.  

The correl at i on coeffic i ents cal 
cu l ated for protei n ,  oi l ,  and 100- seed 
wei ght among the di fferent groups of 
faba bean as we l l  a s  the overa l l coeff i 
c i ent di d not reveal any si gni f i cant 
associ at i ons . 

These fi ndi ngs show that protei n 
content of faba bean i s  as h i gh as 30% , 

wh ich i s  more . than other conunon pul se 
crops i n  I ndi a ,  and that the crop can 
s erve as a good source of funct ional 
protei n ,  1 i k e  soybean . The l ow o i l con
tent may a l so  resu l t  i n  good cook i ng 
qua l i ty ,  i . e .  , for mak i ng sp 1 i t  da l ,  as 
w i th other pul ses. 
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Table 1. Protei n  and oi l content i n  forty genotypes of faba bean. 

Black seeded group Yel lov seeded group Brown seeded group 

Protein Oi l 100-seed Protei n Oil 100-seed Protein on lotl-seed 
Genotype (S) (S) wt (g) Genotype (S) (S) wt (g) (S) (S) wt (g) 

JV-2-80 28. 1  1 . 61 1 2 . 7  JV-3-80 25.5  0.91 18. 7  JV-4-80 2 1 . 1  0.98 21.0 

JV-6-80 27 .3 0.99 22 . 7  JV-5-80 25.0 1 . 50 2 2 . 1  JV-10-80 2 5 . 4  1 . 45 18 . 1  

JV-9-80 27 .3 1 . 17 11 . 1 JV-7-80 25.5  1 . 68 20.8 JV-15-81 26 . 2  1 . 74 1 1 . 2  

JV-13-81 27.3 1 . 50 19.1  JV-11-80 25.4 1 . 14 1 7 . 9  JV-16-81 25.8 1 . 50 22.5 

JV-23-81 26.9 1 . 22 1 1 .3 JV-12-81 25.6 1 . 15 41 . 6  JV-19-81 24.3 1 . 09 . zo . 6  
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JV-36-81 26.S 1 . 26 16. 1 JV-27-81 27 . o  0 . 94 16.8 JV-26-81 25.0 1 . 29 20. 3  

JV-67-81 25 .4 1 . 41 22.6 JV-68-81 23.9 1 . 23 1 9 . 2  JV-29-81 25. 0  1 . 71 24. 7  

JV-70-81 30.0 0.98 12. 1  JV-69-81 26 .9 1 . 14 16.0 JV-30-81 26 . 2  1 . 28 17.0 

JV-31-81 26 . 6  1 . 26 21.a 

JV-32-81 26 . 2  1 . 84 2 1 . 4  

JV-34-81 23. l  o.96 21.1  

JV-35-81 25. 1  1 . 28 21.5 

JV-37-81 25.0 1 . 06 18.8 

JV-38-81 27. 7  1 . 99 21 . 6  

JV-39-81 26. 2  1 . 56 17 . 7  
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A NNOUNCEMENTS 

D i scla i mer 

The art i cle  i n  FAB I S  News l etter No .8  
e nt i t l ed 11S pri ng beans : i s  early sowi ng 
a n  advantage? , "  under the authorsh i p  of 
J . B .  Lee , L .J .  A1 1en-W i l l i ams , and N . M .  
Hamo n ,  was submi tted wi thout the knowl 
dege of Or .  Al l en-Wi l l i ams and Or. 
Hamo n .  Or.  Hamon and Dr. Al l en-Wi l l i ams 
h ave stated that they wou l d  not have 
w i s hed to be as soc i ated wi th the art i c l e  
a s  pub l i s hed . 

The art i c l e  was part ly deri ved from 
a thes i s  by N . M .  Hamon , ent i t l ed "Some 
aspect s of the b i o l ogy of the pea and 
bean weev i l  S i tona l i neatus L . , wi th 
part i cu l ar  reference to i t s status as a 
pest of f i el d  beans V i c i a faba L . , "  and 
n ot as g i ven i n  the references .  

Repri nts 

I CAROA has been des i gnated as the wor l d  
center for i nformat i on on faba beans , 
a nd as  such we are try i ng to assemb l e  a 
complete co l lect i on  of papers re 1 evant 
t o  th i s  subject . 

We wou l d  be most  gratefu l i f  read
e rs who have publ i shed papers re l at i ng 
t o  faba beans woul d  send repr i nt s to : 

FABIS  
Documentat i on Uni t ,  ! CARDA 
P . O . Box 5466 , Al eppo , SYR I A  

Lenti l Experimental News Service (LENS ) 

LENS , a sc i ent i f i c  newsl etter pub l i shed 
j oi ntly  by the Uni vers i ty of Sas
k atchewan and ICAROA wi th f i nanc i a l  sup
port from I DRC , i s  des i gned to i mp rove 
communi cat i on among worl d l ent i l resear-
chers . 

For your free copy wri t e  to : 
LENS 
Documentat i on Un i t  !CARDA 
P . O .Box 5466 , A l eppo , SYR I A  

Need More I nfonnati on ? 

F ree Catal ogue of ICAROA Publ icat ions 
R equest your copy l i s t i ng a l l current ly 
ava i l ab l e  publ i cat i ons from Communi ca
t i ons and Documentat i on .  

Opport unit i es for Trai ni ng and Post
Graduate Research at ICARDA 
I CARDA has act i ve tra i n i ng courses on 
t he devel opment and i mprovement of food 
l egumes , cereal s ,  and forages wi th 
I CARDA ' s  research sc i ent i sts , tra i ned 
i nstructors and proven programs . For a 
c omp lete  brochure of the tra i n i ng oppor
tun i t i es at I CARDA , p l ease wri te to 
T ra i n i ng Depa rtment . 

Madri d Food Legume Conference 
December 2 1 - 2 3 ,  1983 . 

A conference on gra i n  l egumes organi zed 
by the Mi n i stry of Agri cul ture , Spai n ,  
was hel d i n  Madri d ,  2 1-23 Dec 1 983 . The 
purpose of the meeti ng was to t ry to 
def i ne future pol i ci es for gra i n l egu
mes . The part i ci pants i ncl uded breeders , 
agronomi sts , extens i on i sts , and an imal 
nutri t i on i sts , as wel l as representat i 
ves from pri vate compani es work i ng on 
seed product i on and on an i mal food . 

Papers were presented on pu l se 
breed i n g  prospects ,  farmi ng  techn i ques , 
probl ems of seed producti on and cert i -
f i cat i on ,  poss i bi l i t i es of pul ses for 
an i mal feed , and compound feed i ndustry 
o p i n i on on th i s  t op i c .  Faba beans , peas , 
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l upins , and b i tter vetches were proposed 

for future research and offi c i a l  sup

port. 

For further i nforma t i on write t o :  

Mr. Andres d e  Leon 
M i n i sterio de Agr i c u l tura 
D i reccion General de l a  Producci o n  
Agrari a ,  
Avda. Infanta I sabel 2 
Madr i d  
SPAIN 

M.Sc. 
COURSE IN AGRONOMY 

(the science and practice of crop 
product ion) 

Appl i ca t i ons are i nv i ted from GRADUATES 
i n  A g r i c u l t u r e .  Hort i c u l ture . Agr i c u l tu
ral Botany. P l a nt S c i ence , E c o l ogy, 
Botany, or B i o  1 ogy or other appropri ate 
sci ence subjects for admi s s i o n  to an 
advanced course of study 1 eadi ng t o  the 
degree of M . S c .  (by exami n a t i o n )  i n  
Agronomy. The course i s  desi gned to 
prov i de those havi ng approp r i at e  scien
t i f i c  t r a i n i ng with spec i a l i st knowl edge 
of agronomy. 

The course i s  of e i ghteen months 
d u r�t i o� commenci ng i n  J a nu a ry and 
�n d 1 n g  � n J u l y  of the fo l l ow i ng year and 
1 t  cons i sts of four part s : 

P r i n c i p1 es I i n c l udes studies of crop 
nutri t i on .  ferti l i zers . weed b i o l 
o�y and control , crop water re 1 a
� 1 ons and i rri gat i o n .  vari ety test-
1 n g .  and p l ant breeders ri ght s .  

P r i nc i p l �s I I  i n c l u.des comput i ng . crop 
en� 1 r?nment , c l i matol ogy , b i ometry ,  
pri nci p l e s  of crop protect i on and 
c rop physiol ogy. 

Product i on I and I I  provide a deta i l ed 
s�udy of the product i o n .  mechani za
t i o n .  and ut� l i zat i on of agricul tu
ral and hort i cu l t u r a l  crops and 
gras s l a n d ,  together w i th f i e l d  
experi ment a t i on. I n  add i t i on each 
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candidate will  carry out a resear7 h 

project on an agronomic toµ1 C 
approved by the Head of Department 
and wi l l  be requi red to submit a 
thesi s .  

F o r  s u i t a b l e  U K  appl i cants scho l a rs h i ps 

may be ava i l ab l e .  

Those seek i ng admi s s i on for the 1985-86 
session shou l d  wri te before 15 October. 

1 984 . reques t i n g  an app 1 i cat i on form 
from The Secretary (Ref.  PGA ) .  School of 

Agri c u l ture , U n i versity of Nott i n gham. 
Sutton Boni ngt o n . Lou ghborough . L e i c s .  
L E 12 5RO . 

3rd International Symposium on Parasi t i c  
Weed s ,  May 7-9, 1984, !CARDA, Aleppo, 
Syri a. 

F i fty part i ci pants from 18 countries 
attended the workshop, which was sponso
red by the International Paras i t i c  Seed 
Pl  ant Research Group ,  the German Agency 
for Technical  Cooperati o n  (GTZ) , and 
I CARDA. 

Ni ne technical sess i o ns covered 
v�rious aspects of paras i t i c  angi osper
m 1 c  pl ants of the Loranthaceae ,  Hydnora
ceae, Scroph u l ari aceae , and Orobancha
ceae fami l i es . Subjects covered i ncl uded 
basi � research on structure, ecology, 
physi o 1 ogy, and bi ochemistry of the 
paras i te s ,  and the i r  b i o l ogy and con
trol . Th

.
e sympos i um provided a unique 

opport u n i ty for i nteract i o n  between 
s c i ent i st s  spec i a l i z i ng i n  di fferent 
research d i s c i pl i nes . 

The proceed i ngs of the symposium 
have been printed by ! CARDA for the 
International Paras i t i c  Seed P l ant 
Research Group ( IPSPRG ) .  They i nclude 
fou: papers on the b i o l ogy and host 
res i stan�e for Loranthaceae; f i v e  papers 
o� �he b i ol ogy, ecology, and host speci
f 1 c 1 ty for Scrophu l ari a ce a e ·  seven 
papers on the bi ochemi stry and 

'
physiol 

ogy
. 

of Stri g a ;  four papers on host 
resistance, and control and research 

-
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techniques for Stf\ga · f 1 ve papers on 
biochemi stry, phys1 0 o� , and control of 
Cuscuta ; seven papers on physi ol ogy, 
res i stance breed i n g ,  and control of Oro
banche and one paper on the key to an 
East

.Afri can sp�ci es of Stri ga . The pro
ceed1 ngs compr1 ses 265 pages and i s  
avai  a lbl e  from: 

c.  Parker 
Weed Research Organ i zat i on ,  
Begbroke Hi l l , Sandy Lane , 
Yarnton , Oxford OX5 lPF. UK 

Cost i nc l ud i ng postage is  US$ 20 . 00 
or equ i va l ent i n  sterl i ng ,  payabl e to 
0Th i rd Parasi t i c  Weed Sympos i um. ' 

A s i ngl e  copy,  free of charge i s  
avai l abl e from Corrmuni  cat i ons and Docu
mentati on Department , of !CARDA , P . O .Box 
5466 , Al eppo, Syri a ,  to sci ent i sts from 
the developi ng count ri es . 

Forthcoming Conferences 1984 and 1985 

1-7 Sept , 1984 

Si xth Internat i ona 1 Congress on Vi ro l 
ogy, Sendai , Japan. Deta i l s  from: 

Prof . s. Gl over , Department of Gen
et i cs ,  Uni versi ty of Newcast 1 e ,  
Newcast l e  upon Tyne NEl  7RU, UK 

24-28 Sept , 1984 

A Sympos ium on Experinental Mani pul
ation of Ovule Ti ssues
Micromanipulation ,  Ti ssue Culture , and 
Physiol ogy• wi l l  be hel d  at Wye Col l ege ,  
Nr. Ashford , Kent , UK. Deta i l s  from: 

Dr. G. P. Chapman , Convenor of the 
Symposium, 
Department of B i o 1 og i ca 1 Sci enc es  , 
Wye Col l ege , Ashford , Kent , TN25 
5AH , UK 

1-6 Oct, 1984 

Dr. Mustafa Fah i m  
P . O.Box 198 ,  Orman , G i za , EGYPT 

3-10 Oct , 1984 

Twel fth International Congress on irri g
ation and Drainage, Col orado , USA. 
Detai l s  from: 

Secretary I CI O ,  
48 Nyaya Marg , Chanakyapuri , 
New Del h i  1 1001 2 ,  
I ND IA  

November 3-7 , 1984. 

The Thi rd Sci entifi c Arab Conference for 
Bi ol ogical Sci ences 

. 

The Jordani an Soci ety for Bi ol og i cal  
Sci ences is  pl eased to announce that , i n  
col l aborat i on wi th Yarmouk Uni versi ty 
and the Uni vers i ty of Jordan , the Thi rd 
Sci ent i fi c Arab Conference for B i ol og i 
cal Sci ences wi l l  be hel d i n  Amman at 
the Yarmouk Uni versi ty L i a i son Office 
and at the Uni versi ty of Jordan .,  N.a'lem
ber 3-7 , 1984 . The conference represents 
one of the i mportant act i v i t i es of the 
Jordani an Soci ety for B i ol og i ca l  Sci en
ces . The goa 1 of the conf ere nee i s  to 
strengthen the l i nks  of cooperati on 
among Arab researchers i n  the b i ol ogi cal 
sci ences . 

The Steeri n g  Co11TI1ittee of the 
I nternat i onal B i osci ences Network ( I BN )  
wi l l  hol d i ts annual meet i ng at  t he same 
t i me ,  enabl i ng members of the conmittee 
to be among the l ecturers at t he confer
ence . 

Further i nformati on can be obta i ned 
from: 

Or .  R .  rtatour 
Dept . of Bi ol ogi ca l  Sci ences , 
Un i vers i ty of Jordan , 
Amman , 
JORDAN 

Si xth Congress of the Mediterranean Phy- UR 
topathological Union, Cairo , Egypt. 
Deta i l s  from : 

Or. S .  Sul e iman 
Dept . of B i ol ogi cal Sci ences , 
Yarmouk Un i versi ty , Irbi d ,  JORDAN 
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12-�6 Nov. 1984 

FAO/IAEA International Seminar on the 
Use of Isotopes i n  Studies of B iological 
Nitrogen F i xation, Ankara , Turkey. 
Deta i l s  from: 

Dr. SKA Dan so, 
Soi l Fert i l ity, Irri gat i o n  and Crop 
Product i on Sect ion , 
Joint FAO/IAEA Div is ion,  Wagramer
strasse s .  P . O . Box 100, A-1400 
V i enna,  
AUSTR IA 

15-19 Aprl l 1985 • 

3rd International Vicia  faba Review 
Meet i ng : Genetics  and Breed�of Vicia  
faba, Gatersleben, Gennan Democrat1c 
Republ ic.  

Th i s  review meeting fol l ows the two 
earl ier ones held at Wye Col l ege , UK, i n  
1983 and 1984. The subjects to be cover
ed i nc l ude:  
a )  ,Chromosomal research and genetics 
b) Breed i n g 
c )  Protei n  metabol i sm and genet i c  

engineeri ng 
d)  Germplasm resources 

· Attendance at the meeting  i s  l imit
ed .to 40 part i c i pant s .  The approximate 
cost of registrat i o n ,  accorm1odation and 
mea l s  \'li l l  be US $180.00. For part i ci p
ation�  please write to:  

prof. Or. R .  Ri eger, 
Zentral lnst i tut fur Geneti k  und 
Kulturpfl anzenforschung, 
OOR-4325 Gaters lebe n ,  
DOR 

24-28 June 1985 

3rd International Symposium on Iron 
Nutrition and Interactions in Plants , 
Lineal n ,  Nebraska. Deta i 1 s f ram: 
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or. R.B. C1ark, 
) uso�-ARS , 101 KCR t�gronomY. ' 

Uni versity of Nebraska, 
Li ncol n ,  NE 68583-0817 , 
USA 

8-10 July 1985 

Potassium i n  Agricul ture Symposium, 
Atlanta, Georgia. Deta i l s  from: 

Chairman, 
Arrangements CoITTTlittee , 
Potash and Phosphate Institute, 
2801 Buford Hury, N . E .  Suite 401 , 
Atl anta , GA 30320, 
USA 

18-23 Aug 1985 

13th Internati onal Congress of Nutri 
t i on, Brighton, UK. Detai l s  from: 

Nutri tion Society, 
Chandos House, 
2 Queen Anne Street , 
London, WlM 9LE , 
UK 

Science and Technology Educati on and 
Future Human Needs 

An i nternational conference wi l l  be held 
at Bangalore, Indi a ,  August 8-15 , 1985. 
The pri nc i pa 1 aim of the conference i s  
t o  i dent i fy practi ca l ways i n  which sci 
ence and tech no 1 ogy educat ion can con
tribute to national development . It is  
hoped that one of the outcomes of the 
conference wi l l  be a reapprai sa l  of what 
should be taught i n  both school s and 
uni versities i n  order to promote devel
opment . 

-

-
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BOOK REVIEWS 

Hebbl et hwai te,  P . O .  ( ed . ) .  1983 . The word i ndex at the end of the book enhan
Faba Bean (Vicia faba L. ) .  A basi s  for ces i ts val ue t o  the readers . 
Improvement . Butterworths , Kent , Eng-
l and. 624 pp. , hard cover , i l l ustrated . 
$ 55.00 .  ISBN 0 408 10695 . 

Al though one of the ol dest crops i n  the 
worl d ,  i nterest on the improvement of 
faba bean has gai ned momentum i n  only 
the past few decades . One of the most 
product i ve food l egumes , thi s  crop coul d 
p l ay a very si gni fi cant rol e  gl obal ly i n  
prov i d i ng  good qua l i ty vegetabl e protei n  
at a l ow pri ce , for human food and 
an i mal feed. Recogni t i on of thi s fact 
has been respons i bl e  for the i ncreased 
research thrust on the i mprovement of 
th i s  crop . 

' The Faba Bean ' attempts to bri ng  
together and cri t i ca l l y  rev i ew the sub
stant i al amount of bas i c and appl i ed 
research that has been carri ed out gl o
ba l ly on thi s important crop.  The book 
cons i sts of fi ve major sect i ons . The 
fi rst deal s with the back-ground , phy
si ol ogy ,  and breedi n g  i n  1 1  di st i nct 
subsecti ons . The second deal s wi th  crop 
husbandry i n  two subsecti ons . The thi rd 
sect i on provi des a coverage of pest 
probl ems i n  three subsect i ons , one each 
dea l i ng wi t h  aph i ds ,  nematodes , and 
other pest s .  The fourth i s  devoted to 
di seases i n  four subsect i ans , one each 
coveri ng root , v i ral , shoot , and paras i 
t i c d i  seas es . The 1 ast sect i on of the 
book deal s wi th harvest and post- har
vest· technol ogy of the crop .  The pre
sentat i on of the subject matter is very 
bal anced and systemat i c .  Each subsect i on 
i s  contri buted by one or more authors , 
who are a l l  experts i n  the i r part i cu l ar 
subject . Thus a weal th of i nformat i on 
has been put together i n  a conci se fash
i on i n  each sect i on ,  whi ch ends wi th  an 
i mpress i ve bi bl i ography . The book i s  
wel l pri nted , with hi gh qual i ty l i ne 
drawi ngs and photographs . An exhaust i ve 

Thi s  book  comes to readers after 
the arri va 1 of the fi rst authoritati ve 
book on the crop,  ' Faba bean Improve
ment ' {edi ted by G. Hawti n and c. Webb) ,  
publ i shed for ICARDA/ I FAD N i l e  Val ley 
Project by Mart i nus N i j hoff , The Hague , 
The Netherl ands i n  1981 . Neverthe l ess , 
the comprehensi veness of its coverage , 
and i ts emphas i s  on hi ghl i ghting tne 
areas i n  whi ch  further research i s  
needed , makes 1 The Faba Bea n '  an i nd is
pensi bl e  book for al l those who are 
i nterested i n  i ncreas i n g  and stab i l i zi n g  
the producti v i ty of faba beans . 

M . C .  Saxena 
Food Legume Improvement Program, !CARDA , 
Al eppo , Syri a 

Al l en ,  D . J .  1 983 . The Pathology of Trop
i cal Food Legumes. Disease Resistance in 
Crop Improvement. John Wi l ey & Sons 
Ltd . , Chi chester. 413  pp. I SBN 0471 
10232 6 .  

Thi s  book gi ves a cri t i cal rev iew of the 
pathol ogy of the l egume crops grown for 
food i n  the tropi c s .  The crops covered 
are those wi dely grown i n  the tropi cs : 
groundnut , soybean ,  bean , cowpea , 
pi geonpea , and chi ckpea . The foreword of 
the book i s  wri tten by or. A . H .  Bunt i ng,  
an authori ty on  the I nternat i ona 1 i\gr'\ 
cu l tura l Research System and on the sub
ject of agri cul tura l  research and devel 
opment needs of the devel opi n g  coun
tri es . The author has h imsel f been cl o
se ly assoc i ated · w1 th the act i v i t i es of 
the I nternat i onal Agri cul tural  Research 
Centers i n  the tropi cs  and has devoted a 
number of years to  research on the 
di seases of food l egumes i n  many parts 
of the tropi c s .  
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The open i ng  chapter deal s with t he 
tropi cal envi ronment , the evol uti onary 
d i vers i ty of l egumes , and the comp lex  
croppi ng systems i n  whi ch t hey are 
grown. Then fol l ows a d i scus s i on of 
crop-pathogen evol uti on , the stabi l i ty 
of cropp i n g  systems , germp l asm exchange , 
and new encounters between the host s and 
paras i tes . 

Chapters 2 and 3 d i scuss the patho
gens themse l ves . The subsequent s i x 
chapters deal w ith  t he d i s eases of i nd i 
v i dua l  crops , and the f i nal  chapter 
covers the subject of res i stance breed
i ng and d i s ease management . The book has 
an extens i ve l i st of references and an 
i ndex. 

. As the author notes i n  the preface , 
" th i s  book has been wri tten pri nci pal ly  
for those act i vel y  engaged in  the 
i mprovement of the l egume crops , part i 
cul arly pl ant breeders , p l ant patho l o
g i s t s  and entomol og i sts . "  It  woul d  be of 
va l ue to those who are i nvol ved i n  the 
res i stance breed i n g  � n t ro pi ca l l egumes , 
and even those work 1 ng on other crops . 
M. C .  Saxena 
Food Legume Improvement Program , !CARDA 
Al eppo , Syr i a 

' 

Bibl i ography of the Sci entific  Research 
P apers �ubli shed by ARC Staff 1970-1983 
Vol . 1 .  M i n i stry of Agri cu l ture , Agri � 
cu l tural Research Center (ARC ) ,  G i z a ,  
E gy pt . 1984 . 

T h i s i s  a comprehens i ve b i b l i ography of 
materi al  pub l i s hed by staff of research 
i'nst i tut es of the ARC E gypt . There are 
llll re t han 50 references on faba bean ,  
i nc l ud i ng agronomy , i rri gat i on ,  pa tho l 
ogy ,  a nd pest  control . 

B i o l og i cal Husbandry . A sc i ent i fi c  
approach to organic  farmi ng ( B .  Stone
hou se , ed . ) .  Butterworths , London , E ng
l and . 1981 . 352 pp.  

B i o l og i cal  h usba ndry ,  based on organi c 
fanni ng , seeks  to mai nta i n and i mprove 
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the  product i v i ty of l and by encouragi ng 
and enhanci ng natural b i o l ogi ca' proc
esses. Thi s  book , the proceedi ngs of 
the f i rst i nternat i onal sympos i um of the 
I nternat i onal I ns t i tute of B i o l ogi cal 
Husbandry , 26-30 Aug 1980 , presents a 
deta i l ed sc i ent i f i c  rev i ew of the sub
ject . 

Chapters cover : the i nterre l at i on
s h i p s  of soi l ,  fl ora , and fauna ;  agri 
c u l tural methods , i ncl ud i ng  bi o l ogi cal  
pest control , probl ems of energy savi ng 
and recyc 1 i ng , and an  assessment of the 
l i mi t s  to producti v i ty ;  the appl i cat i on 
of methods of organ i c farmi ng to a var
i ety of agri cu l tura l  systems ; stud ies of 
e nergy ut i l i z at i on ,  crop qual i ty and 
y i el d ,  and the economi cs of bi ol ogi ca l 
husbandry as compa red wi th convent i ona 1 
agr i cu l ture. Of pa rt i c u l a r  i nterest to 
FABIS readers i s  the chapter on " P l  ant
M i  crobi al  I nteract ions , "  wh i ch l argely 
rel ates to rh i z obi um- l egume symb i os i s .  
Pau l  Neate I CARDA , Al eppo , Syri a  

N i trogen Fixat i on ,  Vol ume 3 :  Legumes 
( W . J . Broughton , ed . ) .  Oxford Un i vers i ty 
P ress , UK . 1983 . 325 pp .  $47 . 95 .  ISBN 0-
1 9-854555-X . 

Th i s  book emphas i zes the host aspect of 
symb i ot i c n i troge n f i xat i o n .  It  has 
chap�e:s on taxonomy of l egumes , mi nera l 
nutr1 t 1 on ,  agronomy , phys i o l ogy and . mor
p ho l ogy of perenni a l l egumes , nodul e  
d evel opment and senescence , nodu l e  meta
bo � i �m ,  � i t rogen uptake , transport , and 
ut 1 l 1 zat 1 on , and energy rel at i onshi ps .  

B io logy of the Rhizobi aceae. Supplement 
13 of the I nternati onal review of Cytol 
ogy (G i l es ,  K . L .  a nd Atherl ey ,  A . G . , 
eds . ) .  Academi c  Press ,  USA. 1981 . 33 1 
p p .  ISBN 0- 12 -364374- 0 .  

!he �o?k ? i scusses the taxonomy and 
l dent 1 f 1 cat 1 on of the R h i z obi aceae . Of 
part i cu l a r  i nterest t9 FAB I S  readers are 
the l ater chapters wh i ch present the 
genet i cs ,  mo l ecu l a r  b i o l ogy ,  and agri 
cu l tural and morpho l og i c a l  aspects of 
R h i zobi um spp .  

-
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Cubero , J .  I . , Moreno , M.  T .  ·c Eds . ) .  Legu
minosas de grano. Mundi -Prensa , Madri d ,  
S pa i n .  359 pp . 

V arious aspects of gra i n  l egumes produc
t i on and i mprovement are presented i n  
t hi s mul t i -author book . The l egumes 
covered i ncl ude V i c i a  faba , Lens cu l i 
�a ri s ,  and Cicer ar1 et filUni: The coverage 
i nc ludes env i ronmental requ i rements , 
symb i at i c ni trogen fi xat i on ,  mi neral 
nutri t i on ,  method of cul t i vat i on i n  
S pa i n ,  d i seases and pests , and nutri t i ve 
va 1 ue  for human consumpt i on and an i ma 1 
feed . 

V i ncent , E . M .  (ed . ) .  1982 . N i l e  Val l ey 
Faba Bean Abstracts .  Publ i s hed by the 
Commonweal th Agri cu ltura l Bureaux (CAB ) 
for t he I CARDA/ IFAD N i l e  Val l ey Project 
1 3 1  pp .  ISBN 085 198 5033 . 

Thi s  pub l i cat i on i s  a comp i l at i on of 
abstracts of research papers and theses 
on  research carri ed out on faba beans i n  
Egypt and i n  the Sudan u p  to and i ncl ud
i ng 1980 . Abstracts have been repro
duced from CAB journal s  as wel l as bei ng 
prepa red at the Documentat i on Uni t ,  
! CARDA , and at the Commonwea l th Bureaux 
of Pasture and F i e l d  Crops , Hurl ey ,  UK . 

C op i es may be obtai ned from : 

FAB IS  
Documentat i on Uni t , I CARDA 
P .O .Box 5466 , Al eppo , SYR IA  

Saxena , M. C .  and Stewart , R . A . ( eds ) . 1 983 . 
Faba Bean i n  the Ni l e  Val l ey. Report of 
the F i rst phase of the ICARDA/IFAD Nile 
Val l ey Project( 1 979-82 ) . Marti nus Nijhoff 
Publ i shers , The Hague , The Netherl ands . 
1 5 1 pp .  I SBN 90-247-2846-0 .  

Th i s  book g i ves a deta i l ed report of the 
fi rst phase of the I CARDA/IFAD N i l e  Val 
l ey faba bean project . Much of the work 
descri bed concerns on-farm tri a l s ,  wh i ch 
i nvol ve farmers , extens i on workers , and 
nati onal program sc i ent i sts from Egypt 
and Sudan . 

The mul ti d i sc i pl i nary nature of the 
research , bri ng i ng together soc i oeconomic  
and agri cul tura l  researchers , is  a major 
feature of th i s  un i que and h i gh l y �raised 
project . 

Thi s  report shou l d  prove useful to 
a l l sc i enti sts , agri cul tural admi n i stra
tors , and agri cul tura l  research organiza
t ions i nterested i n  faba beans . 

Cop i es of the book are ava i l ab le 
free to sc i enti sts i n  devel op i ng coun
tri es from the Food Legume Improvement 
Program at ! CARDA . Others may obta i n  
cop i es from Kl uwer Academi c Publ i shers 
Group , P . O .  Box 322 , 3300 Dordrecht , The 
Netherl ands . 

FAB I S  Newsletter No. 9, July 1 984 54 



The International Center for Agricultural Research in the Dry Areas ( I CARDA) 
and 

The International Board of Plant Genetic Resources (IBPGR) 

Introduce . . .  

GENETIC RESOURCES AND THEIR EXPLOITATION -
CHI CKPEAS, FABA BEANS AND LENTILS 

By J.R. Witcombe and W. Erskine (editors) 

ISBN 90-247-2940·8 

256 pages, Paperback 

ICARDA and IBPGR present a 256 page book designed for all  breeders. This 

unique work provides a continuum between the collection,evaluation, and utiliza

tion of genetic resources. 

'Genetic Resources and their Exploitation-Chickpeas, Faba beans and Lentils is a reference that bridges the gap between the 
genetic resources literature and the legume breeding literature. 

Genetic Resources and Thei r E x p l o i t a t i o n  
- Chickpeas, Faba beans a n d  Lent i l s  

Th� book, a j o i nt endeavor of ICARDA and 
IBPGR , i s  based on l ectures del i vered by 
speci a l i s t s  i n  a 1982 tra i ni ng course 
sponsored by both i ns t i t u t i o n s  at I CARDA 
on the genetic resources of c h i ckpeas , 
1 ana bea n s , and 1enti 1 s .  The book pro
v i des a continuum between the co l l ection 
a nd eva l ua t i on of genet i c  resources , and 
their ut i l i z a t i o n .  It di scusses co l 
l ect i ng and ma i nt a i n i n g  gene t i c  resour
ces of food l egumes : chi ckpea s ,  faba 
b eans , and lenti l s .  

The book i s  d i v i ded i nto ei ghteen 
chapters coveri ng : 

- pract i c a l  col l e c t i on and i n i t i al 
documen t a t i on of food l egume germ-
p l asm. 

- k eys to successful storage of samples 
of orthodox seeds . 

- seed storage methods under idea 1 
condi t i on s : l ow moi st u re content and 
l ow temperature. 

- mai n steps for computeri z i ng pass port 
a nd eva l uat i on data.  
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- col l e c t i o n ,  i so l a t i o n .  and mainte-
nance of food l egume R h i z ob i a .  

- p l ant quara nt i ne princi p l e s . metho-
dology, and seed hea l th of food l egu-
mes. 

- uti l i z i ng food legume s '  w i l d  
ves and primi t i ve types. 

rel at i -

ut i l i z i ng genet i c  resources i n  a 
national food legume program. 

- taxonomy . di s tri but i on and evo 1 ut ion 
of ch i ckpea and i t s  w i l d  re l a t i ve s .  

- col l ec t i n g  a n d  eva l ua t i ng chickpea 
gene t i c  resources. 

- exp l o i ta t i on of chickpea 
resources. 

genetic 

- taxonomy di stribut i on .  and evol ution 
of faba bean and i t s  w i l d  re l a t i ves. 

- gene t i c  resources of faba beans. 
- strategies for expl o i t i ng the faba 

bean gene poo 1 .  
- eva l uat i ng and u t i l i z i ng faba bean 

germplasm i n  a n  i nterna t i onal breed-
; ng program. 

- taxonomy , di s t r i b u t i o n ,  and e v o l u t i on 
o f  l e nt i l  and i t s  w i l d  re l a t i ve s .  

- genet i c  resources o f  l e n t i l s .  
- eval uat i ng and u t i l i z i ng 

germpa l sm i n  an i nterna t i onal 
i ng program 

l ent i l  
breed-

-

-

--
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A 1 i mi ted number of copi es of the BRAZIL 
book are ava i l ab l e  free for !CARDA coo-

Dr. Homer Aidar 
Nat ional Center for Research 
on  R i ce and Beans , perators work i ng i n  devel opi ng  coun-

t ri es ,  from FABIS/ ICAROA/P . O . Box 
5 466/Aleppo , Syri a .  

Other copi es are ava i l abl e from the 
p ub l i sher : 

Marti nus N i jhoff /Dr .  w .  J unk 
P ub l i shers 
P . O . Box 566 , 2501 CN The Hague , 
The Netherl ands 

FABIS Co-ordi nati ng C0111J1ittee Meni>ers 

JAPAN 

CANADA 

EGYPT 

SUDAN 

SYRIA 

Dr. Kiyoshi Kogure 
Facul ty of Agri cu l ture , 
Kagawa Un i vers i ty ,  
2393 I kenobe , 
M i k  i -tyo ,  
Kagawa-ken. 

Dr. Claude Bernier 
Department of P l ant Sci ence , 
Un i vers i ty of Mani toba , 
W i nni peg , 
Mani toba R3T 2N2 

Dr. Abdal l a  Nass1b 
Food Legume Sect i on ,  
F i e ld  Crops I nst i tute , 
Agri cul tu ral Research Center , 
Gi za  

Dr. Farouk A. Sal i h  
Agr icu l tura l Research 
Corporat i on , 
Shambat Research Stat i on , 
P . O .  Box 30 
Khartoum North 

Dr. MoJtan Saxena 
Food Legume Improvement 
Program, 
I CARDA , 
P . O . Box 5466 , 
Al eppo. 

FRANCE 

I TALY 

SPAIN 

BR- 1 53 ,  km.4-Goi ani a/Anapo l i s ,  
C a i xa Postal 1 79 , 
74 . 000-Goi ani a ,  
Go i as 

Dr. J .  Picard 
Stat ion  d ' Amel i orat i on des 
P l  antes , 
I NRA ,  
B .  P .  1540 , 
2 1034 D i jon Cedex . 

Dr. Ci ro de Pace 
I st i tuto di M i g l i oramento 
Genet ico de l l a P l ante �qrar\ e ,  
Un i versi ta di Bari , 
V i a  Amendo l a  16S , 
70126 Bari . 

Dr. J .  I .  Cubero 
E scuel a Techn i ca Superi or de 
I ngeni eros Agronomos , 
Depa rtmento di  Genet i c a ,  
Apartado 246 , 
Cordoba . 

U .K. Dr. O .A. Bond 
P l ant Breedi ng I nsti tute , 
Mari s Lane ,  
Trumpi ngton , 
Cambri dge CB2 2LQ . 

FABIS Producti on Team 

Ph i l i p Kemp , Seni or I nformat i on Sci en
t i st 
Mohan Saxena , Seni or Techni cal  ed itor 
Pau l  Neate ,  FAB I S  Coordi nator 
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Contributors' Style Guide 
Policy 
The aim of the newsletter is to publish quickly the results of recent research . Articles should normally 

be confined to a single subject, be of good quality and of primary interest to research, extension and 

production workers, administrators and policy makers. Articles for publishing in the newsletter should 

not be submitted to or published in any other journal .  

Editing 

Articles will be edited to preserve uniform style but substantial editing will be referred to the author 

for his approval ; occasionally, papers may be returned for revision. 

Disclaimers 
The views expressed and the results presented in the newsletter are those of the author(s) and not the 

responsibility of ICARDA . 
Similarly, the use of trade names does not constitute endorsement of or discrimination against any 

product by ICARDA. 

Language 
The Newsletter wil l be published in E nglish but ICARDA will endeavour to translate articles submitted 
in Arabic and French. 

Manuscript 

Articles should be typed double spaced on one side of the page only. The original and two other 
legible copies should be submitted. The contributor should include his name and initials, title, program 
or department, institute and postal address and telex number if available. Photographs, figures, tables 
etc. should be either 8.5 cm wide (single column) or 1 7  .5 cm wide (double column including space). 
Figures and diagrams should be drawn in I ndia ink; send original artwork, not photocopies. Define 
in footnotes or legends any unusual abbreviations or symbols used in a figure or table. 

Units of measurement arc to be in the metric system, e.g., t/ha, kg, g, m, km, ml (= mili l iter), m2 • 
The numbers one to n ine should be written as words except in combination with units of measure; 

a l l  other numbers should be written as numerals, e.g., N ine plants, 10 leaves, 9 g, ninth, 1 0th, 0700 hr. 

Examples of common expressions and abbreviations 

3g, 1 8  mm, 300 m2, 4 Mar 1 9 83; 27% ; 50 five-day old plants; 1 .6 million; 23 u g; soc; 1 980/81 
season; 198 1 ·82; Fig., No.; FAO, USA. Fertilizers: 1 kg N or P205 or K2 0/ha. 
Mon, Tues, Wed, Thurs, Fri, Sat, Sun; Jan, Feb, Mar, Apr, May, June, July, Aug, Sept, Oct, Nov, Dec. 
versus = vs, least significant difference = LSD, standard error = SE±, coefficient(s) of variation = CV(s). 
Probability: Use asterisks to denote probability • = P < 0.05; • • = P < 0.01 ; • **= P < 0.001.  

Botanical. I nclude the authority name at  the first mention of scientific names. Cul tivar(s) = cv(s) , v ari· 
ety = var(s), species = sp./spp., subspecies = subsp., subgenus = subg., forma = f., forma specialis = f.sp. 
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Faba Bean I mprovement: Proceedings of the Faba Bean Conference (Hawtin, G.C. and Webb, C. eds.), 
ICARDA/I FAD Nile Valley Project, 7·1 1 Mar 1981 . Cairo, Egypt. Martinus Nijhoff Publishers, The 
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