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On the Evolution of Vicia faba L. 

Jose  I. CUBERO 

Insti tuto Nacional de Investigaciones Agrarias, Centro Regional de Andalueia, Cordoba (Spain) 

Summary. l)iallel crosses between seven inbred lines obtained from different botanical groups including the two 
known subspecies of V. faba permitted study of the genetics of seventeen quantitative characteristics; there were 
very few significant reciprocal differences, andin all cases but one they were only weakly dependent on genotype. These 
results accord very well with those obtained from a study on population distances among thirty unselected populations 
of V. faba; many of these lie very close, forming a strong nucleus, which carries the maximum of potentialities of the 
species and from which different populations branch. Nevertheless differentiation occurs: the genetic system which 
regulates seed length shows overdominance in the positive sense in some lines, but partial or complete dominance in 
the negative sense in the rest of the studied lines. Interpretations suggesting that V. faba has suffered very little 
intraspecific differentiation are substantiated by the studies showing the presence of a partial incompatibility system; 
this is stronger in the Central European populations studied, weak (to various degrees) in the Spanish ones and absent 
in at least one population of the paucijuga group. 

Viola/aba is known to have been cultivated from 
the early Neolithic. I t  can be said that  it has been 
known from the beginning of Agriculture. I t  is 
logical to suppose that  the use of Vicia /aba as 
a cultivated species began in the Near East, following 
the Neolithic culture as it spread across the inhabited 
world (Cole, t97(/). This does not mean that  the 
plant was unknown in other regions, particularly in 
the Mediterranean countries. Philological studies 
(Hanelt 1972a) show that  its names in the Indo- 
european languages have the same root (ba), except 
in the Greek (leyamos) ; this is an interesting exception 
because of the proximity of Greece to the Near East. 
Possibly the primitive (/reeks found a people who 
knew the bean and named it because it would be 
useful (Acheens were present at Micenes towards 
1800 BC ; at this time, the culture of beans must have 
been known in Greece because of its proximity to the 
Near East) ; the Hebrew root is fia, very close to the 
Indoeuropean one and, perhaps, to the original and 
unknown word used by an unknown people to name 
the beans. The Arabic word (/~tl) is a similar case to 
the Greek one : it could have come from a people who 
knew the plant before the culture. Three different 
roots (Greek, Hebrew, Arabic) in a relatively small 
region: is it possible to deduce that the plant was 
known by different peoples even if only one of them 
began to cultivate it ? 

We can suppose that there were different routes 
radiating from the Near East (Fig. t). The first 
could be the European one: across Anatolia and per- 
haps included in the Troyan interchange with Europe 
(particularly with the Vinca culture), the culture of 
beans had to pass to Greece, the Illyric coast (per- 
haps also to the Danubian regions) and to Italv. 
Front the mediterranean regions it could pass to tl~e 
rest of Europe. 

Fig. 1. Expansion of the culture 

A second route could also begin at tile Delta, go 
towards the West, along the Mediterranean coast, to 
the 5Iogreb and the Iberic Peninsula (Cole, 1970). 

The third way could begin at the Nile Delta (Low 
Egypt  and Mesopotamy was the same thing from the 
point of view of culture; see, for example, Pirenne 
1963), following the Great River and finishing at 
Abisinia. 

Tile fourth and last route could begin in Mesopo- 
tamy again, but this time would go toward the East 
carried by the Indoeuropeans of the Indoiranian 
group. This culture raised India. 

Tile existence of a fifth way from 3Iesopotamy 
across the Caucaso to the Pontic peoples is doubtful. 

I think that  this dispersion must have been more 
indirect than direct, that  is, that  primitive peoples 
transmitted knowledge about the culture and not 
the seeds directly, even allowing for some transmis- 
sion of grains from hand to hand. In the first place, 
the basic vegetable material originally cultivated had 
to be the wild plants of the considered species. This 
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lqg. 2. I)istribution of V. ]aba L. (from Hanelt 1972, modified) 

can explain the actual  absence of wild plants  of 
V./aba: all these were immedia te ly  conver ted  into 
cul t iva ted  ones (the problem is different when 
a cluster of species is considered, such as Triticum 
sp.). On the other  hand,  Fig. 2 shows tha t  minor 
populat ions  accumula ted  in India  (with paucifitga 
also) and Abisinia, while at the same time major 
populat ions  accumula ted  more and more to the 
western limit of the species habi ta t ,  and so were on 
bo th  sides of the Mediterranean Sea. If  we th ink 
tha t  tee  archaeological  remnants  (Hanelt,  1972) 
would actually be classified as belonging to the minor 
group, it is impossible t ha t  pr imit ive men t r anspor ted  
major or minor seeds, because they  did not  exist as 
botanical  entities. I shall t ry  to prove in this work 
tha t  they  mus t  exist as genetical  ones:  I do not  th ink  
tha t  in ancient  t imes either major, equina or minor 
existed in t ha t  actual  form, bu t  t ha t  there mus t  have 
been popula t ions  with different evolu t ionary  poten-  
tialities. Na tu ra l  migrat ions,  previous to the cul tural  
ones, mus t  be the main  explanat ion of the actual  
geographical  distr ibution.  I main ta in  tha t  it mus t  
be more impor t an t  than  the h u m a n  (that  is, cultural) 
t ransmiss ion;  if it was the opposite,  the two Medi- 
t e r ranean  sides would present different spectra  of 
botanical  form~. 

I t  can be argued against  this idea tha t  equina and 
major were artificially obta ined  (major appears  in 
archaeological  remains of the t 0 d  cen tury ;  Hane l t  
1972) and then t ransmi t ted .  First ,  Figure 2 shows 
a very  na tura l  separat ion of forms:  evidently,  man  
has p layed a role in the t ransmiss ion;  for example, in 
modern  t imes some ma~or varieties have been intro- 
duced in Eng land  and France.  But  it is difficult to  
explain Fig. 2 this way. Secondly,  if we admi t  this 
a rgument  ( that  is, the artificial t ransmission of some 
forms), it would  be necessary to explain why  in the 
western Medi terranean an accumula t ion  of some 
forms (lentils, beans, chickpeas for example) with big 
seeds is registered in cont ras t  to the small-seeded 
forms of the same species on tee  other  side of the old 
Thet is  sea (western regions of India). I t  seems that ,  
a t  least for tile Vicieae genera, a "genet ic  na tu ra l  

migra t ion"  happened.  Env i ronmen ta l  condit ions 
and independence of recessives had  to p lay  an im- 
por t an t  role, even if archaeological ly we can not  
dist inguish between one popula t ion with the poten-  
tial to  become major or equ~na and another  to s tay  as 
minor or to become pauci]uga. Man has acted to 
accelerate the morphological  differentiat ion process. 

I have  s tudied the problem from different points  of 
view: distances hetween populat ions  (Cubero, t973 a), 
studies on quan t i t a t ive  inheri tance (Cubero t970a ,  
t973b),  relations between morphological  charac-  
teristics and studies on the reproduct ive  sys tem of 
this species (Cubero t970b) .  I th ink tha t  it is conve- 
nient  to recapi tula te  before going on. 

A Recapitulat ion of  Methods  and Materials 

I have used in the study sixty-seven populations: 
Thirt}~-eight m~/or, nine equina, eighteen minor and two 
paucuuga. Seven pure lines with at least five self-polli- 
nations were used to study the inheritance of quantitative 
characteristics; Hayman's  (t954) diallel analysis was 
followed. In principle it was intended to make the 
analysis using eight pure lines, but one of them was 
eliln~nated because of its lack of adaptability to Spanish 
conditions. 

Populations were classified according to the seed weight 
and number of leaflets per leaf. The first character is 
closely related to the main taxonomic characteristic of 
Muratova (1931), that  is, the thickness/length ratio of 
the seed, whose suitability as a taxonomic index has been 
discussed (Cubero, 1973). Two formal classes were con- 
sidered for paucijuga (P1 and P2) and three for major 
(M 1, M 2 and Ma). The weight intervals were: PI: less 
than 0,30 grams/seed; P2:0,31--0,40; minor: 0,41--0,60; 
equina: 0,61--1,10; M~: 1,11--1,40; M2:t,41 1,70 and 
M a more than 1,71 grams/seed. 

From the total, thirty unselected populations (little 
unconscious selection has actually occurred over all ldnds 
of populations; our term "unselected" refers here to this 
circumstance), were taken out and the distances between 
them (in Mahalanobi's sense) were calculated (Rao t 952). 

Results  and Di scuss ion  

Fig. 3 shows the between-groups graphic relations 
according to four characters  previously s tudied (Cu- 
bero, 1970 a, b). I t  can be seen tha t  the pa~.tcii'uga 
and minor are opposed groups in all cases bu t  one. 
In  three grapes  the s t ra ight  line connect ing the two 
representa t ive  points  goes th rough  tee major-equina 
conjoint.  Equina shows a central  posit ion in all tee  
graphs,  and the three major subgroups always lie 
together,  and are closer to equina than  the other  
group. The two pauci]uga subpopula t ions  are gener- 
ally very  close to one another .  

I t  is curious tha t  only one graph  (Fig. 3 f) seems to 
show a linear connect ion between our  t axonomic  
character  (seed weight) and the number  of ovules per 
ova ry :  a s t ra ight  line joins pauci~uga, minor, equina 
and major, in tha t  order. TEe other  figures show no 
connections of this kind at all. 

Tilree possibilities can be deduced fronl these 
figures: t) The primit ive group is paucijuga, from 
which, by  two divergent  routes,  arise minor on one 
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side and  equina and  major on the  o ther .  2) The pri-  
m i t i ve  group  is minor, with  pauc@tga or ig ina t ing  on 
one side and  equina and  ma~or on the  other .  3) A pr i -  
m i t i ve  group,  poss ib ly  class i f ied a rchaeo log ica l ly  as 
minor b u t  gene t i ca l ly  r icher  (at leas t  t han  the  ac tua l  
minor), ew)lves g iv ing  a s t rong  nucleus  fo rmed  by' 
equina ' and ma~or; minor, and  pe rhaps  paucijuga, 
would  be rel icts ,  or the  end of the  series. I suggest  
th is  t h i r d  exp lana t ion .  

i t  is necessa ry  to asser t  t h a t  i do not  m a i n t a i n  
t h a t  equina and  major are  the  mos t  p r i m i t i v e  as bo- 
t an i ca l  t y p e s  bu t  t h a t  the i r  gene t ica l  sy s t ems  are 
those  wi th  the  m a x i m u m  poss ib i l i t ies ,  g iv ing  the  
necessa ry  v a r i a b i l i t y  to evolve  and  form new mor-  
p l lo logical  forms. 

In  p rev ious  work  (Cubero, 1973a),  [ have  shown 
t h a t  this  is poss ib ly  so. Using the popu la t i on  d i s t an -  
ces be tween  t h i r t y  popu la t i ons  t a k e n  f rom the  t o t a l  
(see Methods  and  Mater ia ls) ,  I have  def ined  a Cen t ra l  
Nucleus  of E v o l u t i o n  which includes  mos t  equina 
and  some major popu la t ions .  I t  is poss ible  t h a t  some 
major popu la t i ons  of the  Nucleus  become more  differ-  
en t i a t ed ,  ar is ing from an u n d i f f e r e n t i a t e d  group  
fo rmed  b y  the  equina and  the  lesser major, but  it  is 
not  poss ible  to decide  this  a t  the  naoment.  

An  in t e r e s t i ng  consequence  is t ha t ,  even if the  
ex is tence  of such a Cen t ra l  Nucleus  is t a k e n  as sub-  
jec t ive ,  t h a t  is, as a funct ion  of the  n u m b e r  of v a r i a t e s  
and  of the  popu la t i ons  considered,  the  r e l a t ive  
d i s t ances  be tween  ex t r eme  popu la t i ons  showed t h a t  
some major were f a r t he r  front one a n o t h e r  t h a n  
each was f rom paucijuga, which has  the  cate-  
gory  of subspecies  in M u r a t o v a ' s  t a x o n o m y .  This  
gives rise to s t rong  doub t s  abou t  the  classic Taxono-  
m y ;  i t  is poss ible  t ha t ,  a t  leas t  in th is  species,  
a s t em- l ike  s t ruc tu re  exis ts ,  which  grows and  or ig ina-  
tes spec ia l ized  branches .  This  s t em seems no t  to be 
g e o g r a p h y - d e p e n d e n t :  d i s t ances  to the  Cent ra l  
Nucleus  were, in general ,  i n d e p e n d e n t  of geograph ica l  
s i t ua t i on ;  major p o p u l a t i o n s  f rom close s i tua t ions  
can be v e r y  far  a p a r t  t a x o n o m i c a l l y  and  vice versa  
(Cubero t973 a). 

Bu t  tl~e Cen t ra l  Nucleus  can not  be a ca lculus  
ar t i f ice .  W e  have  made  a s imi la r  s t u d y  on Cicer 
arietinum (not pub l i shed  da ta )  and  the  g raph ic  
p ic tu re  does no t  suggest  a growing s tem,  b u t  a r u g b y  
ball .  The  same t echn ique  t h a t  de tec t s  a Nucleus  in 
the  f irst  case fails in the  second.  

Such a Nucleus  suggests  a h igh  degree of undiffe-  
r en t i a t i on  in Vicia /aba. If we a p p l y  inve r se ly  the  
a r g u m e n t  t h a t  the  g rea t e r  the  d i f f e ren t i a t ion  the  
g rea t e r  the  dif ferences  be tween  rec iprocals ,  we have  
t h a t  the  less the  d i f f e ren t i a t ion  the  less the  rec iproca l  
differences.  Using this  idea,  I have  ana lyzed  a 7 • 7 
d ia l le l  cross (Cubero, 1973b),  which was ve ry  he te ro-  
geneous  f rom the  po in t  of view of the  origin of 
p a r e n t a l  l ines:  two Span i sh  ~ajor, two minor and  one 
equina of C e n t r a l - E u r o p e a n  origin and  two I n d i a n  
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l.'ig. 3. [~clationships between botanical groups 

Table 1. Sig,,ificance of reciprocal differences 
(from Cubero, 1973b ) 

Level of Level of Characteristic Characteristic Sig. (1) Sig. (I) 

Plant  height *** (g) Pods/node 11s 
Rachis length ns Ovules/ovary * (g) 
Leaflets/leaf ns Seeds/pod ns 
Leaflet width ns Pod width ns 

width Seed length ** (a) 
l ,eaflet length ns thickness , ,  
Tota lweight /plant  ** (g) Seed length (a) 
Seeds/plant (*) (g) Seed weight ns 

Days to blossonl ns 
Flowers/raceme *** (g) l )ays to matur i ty  ns 

(t)  * * * <  1% 0; ** < 1"'-o, * < 5%; ( * ) <  m"; ;  ns: not 
significant 
g: genotype dependent; a: genotype independent 

paucijuga. Table  t con ta ins  the  resul t s  of the  seven-  
teen s tud ied  charac te r i s t i c s ,  on ly  in connec t ion  wi th  
our  problem.  Only  five cha rac te r i s t i c s  showed reci-  
p roca l  di f ferences:  two at  the  t~ level,  two at  the  
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1% and  one at  the  5% level.  Even  if we a d d  ano the r  
charac te r i s t i c ,  n u m b e r  of seeds per  p lan t ,  b o t h  be-  
cause of i ts  s t rong  cor re la t ion  wi th  the  t o t a l  weight  
per  p l a n t  and  i ts  nea r  s ignif icance at  the  5% level,  
we have  on ly  six charac te r i s t i cs ,  one t h i r d  of which  
p resen t  a low level  of s ignif icance.  I f  we consider  
t h a t  the  ana lyses  were ca r r i ed  out  wi th  p a r e n t a l  
l ines t h a t  inc lude  the  whole v a r i a t i o n  range of the  
species,  i t  mus t  be conc luded  t h a t  the  d i f f e ren t i a t ion  
is not  g rea t  b u t  v e r y  small .  

B u t  i t  ex is t s  and  i t  can be d e n l o n s t r a t e d  by  means  
of th ree  d i f ferent  k inds  of resul t .  

Table 2. Reciprocal differences: parental efJects ( t) 
(from Cubero, 1973b ) 

Parental line (considered as female) 

Characteristic 164 t65 166 168 169 t71 t72 

Plant  height A A 1 ) 1 ) A l ) 1 ) 
\Veight/plant  A A 1 ) 1 ) A - 1 ) 
Seeds/plant A A 1) l) 1) 
Flowers/raceme A A ]) D -- l) D 
Ovules/ovary A A l)  1) A -- D 

thickness 
Seed 1) A -- A -- I) D 

length 

(1) A: to augment the F 1 value: D: to diminish it; - - :  no 
effect, Accession number t64 and t65: major; t66 and 168: 
minor; t69 equina; 171 and 172: paucifuga 

Fi r s t ,  a more  de t a i l ed  ana lys i s  of the  rec iproca l  
di f ferences  (Table 2) showed t h a t  the  equina and  
major cy top l a sms  un i fo rmly  increase  the  F 1 va lue  of 
the  s t ud i ed  cha rac te r i s t i c s ;  the  oppos i te  effect is pre-  
s en ted  b y  minor and  paucijuga. There  are two excep-  
t ions  to th is  rule,  b o t h  p r e sen t ed  b y  seed th ickness /  
l eng th ;  th is  was the  only  cha rac t e r  s h o w i n g  a ve ry  
s t rong  e n v i r o n m e n t a l  inf luence in the  rec iproca l  dif- 
ferences.  

Second,  the  equina andminor l ines used show differ-  
en t  b e h a v i o u r  f rom the  o the r  p a r e n t a l  l ines in con- 
nec t ion  wi th  the  q u a n t i t a t i v e  inhe r i t ance  of four  
charac te r i s t i c s .  We  can ana lyze  the  four smal l  3 • 3 
subdia l le l  t ab les  and  compare  the  resul ts  wi th  those  
of one 4 • 4 d ia l le l  cross p rev ious ly  ana lyzed  (this 
one was on ly  pe r fo rmed  wi th  C e n t r a l - E u r o p e a n  lines ; 
Cubero 1970a). The resul t s  can be seen in Table  3, 
and  i t  is ev iden t  t h a t  the  C e n t r a l - E u r o p e a n  lines 

differ  f rom the  res t  of the  pa ren t a l  l ines in the  gene- 
t ica l  sys tems  cont ro l l ing  p l a n t  he ight ,  the  n u m b e r  of 
f lowers per  raceme,  seed l eng th  and  seed we igh t ;  in 
these  two las t  cases, even the  dominance  sense chan-  
ges. I t  is c lear  t h a t  the  C e n t r a l - E u r o p e a n  lines are 
specia l ized  in some senses. I t  is logical  to suppose  
t h a t  in not  ve ry  sunny  count r ies  (compared  to the  
Med i t e r r anean  ones) he igh t  m u s t  be an i m p o r t a n t  
a d a p t i v e  charac te r i s t i c ,  and  f rom here,  the  over-  
dominance  is d e t e c t e d ;  it  is also logical t h a t  in p l an t s  
which are not  s t rong ly  b r a n c h e d  (the Cen t r a l -Euro -  
pean  used in th is  work),  to have  a g rea t  n u m b e r  of 
f lowers mus t  improve  fi tness.  I t  is more  diff icul t  to 
discuss the  ove rdominance  in the  pos i t ive  sense pre- 
sen ted  by  seed l eng th  and  weigh t ;  if we compare  
these  resul ts  wi th  the  nega t ive  dominance  of these  
charac te r i s t i c s  in the  major s tud i e d  (Cubero, 197~b), 
pe rhaps  the  mos t  p robab le  mean  is t h a t  an o p t i m u m  
seed size mus t  exist ,  in such a way  t ha t  the  amoun t  of 
reserve  subs tances  in each seed and  the  necess i ty  of 
p roduc ing  a g rea t  n u m b e r  of seeds mus t  be in equil i-  
b r ium.  

Th i rd ly ,  the  i n c o m p a t i b i l i t y .  The  species has  
a p a r t i a l  i n c o m p a t i b i l i t y  sys t em (Cubero 1970b),  
v e r y  s t rong  in some popu la t i ons  b u t  ve ry  weak  in 
others .  I t  does not  ex is t  in one line of paucijuga at  
least ,  which is f unc t iona l ly  au togamous .  In  some 
Span ish  popu la t ions  i t  is not  d i f f icul t  to b reed  to 
ob t a in  cu l t iva r s  wi th  a ve ry  weak  i n c o m p a t i b i l i t y  
sys tem,  ge t t ing  a high degree of self c o m p a t i b i l i t y .  
This  is not  easy  to do. in C e n t r a l - E u r o p e a n  popu la -  
t ions,  a t  leas t  unde r  our  condi t ions .  Table  4 shows 
these  resu l t s :  the  two pa.ucijuga l ines (171 and  t 72) 
cons idered  as female pa r e n t s  show a ve ry  h igh  degree 
of i n t e r c o m p a t i b i l i t y ,  while the  168 and  169 lines 
show a ve ry  low degree.  As male  pa ren t s ,  all  l ines 
show s imi lar  percentages .  I t  is curious to not ice  the  
d i f ferent  behav iou r  of the  paucijuga l ines cons idered  
e i ther  as female or as male  paren t s .  I t  m igh t  be 
supposed  t h a t  the  genera l ly  weak  i n c o m p a t i b i l i t y  
sys t em (strong in the  C e n t r a l - E u r o p e a n  lines) is ve ry  
reduced,  even nil, in paucijuga, pe rhaps  because  of 
the  p a r t i a l  lack of funct ion  of the  i n c o m p a t i b i l i t y  
genes of the  s tyle .  

Br ief ly ,  in t raspec i f ic  d i f fe ren t i a t ion  exists ,  bu t  it  
is no t  s t rong  enough to have  cut  the  genet ic  f lux 

Table 3. Characteristics that present 

7 x 7 Diallel cross (t) 

discrepancy in the genetical systems 

Characteristics 
Dominance Centroeuropean 

A l l  lines sense lines 

Plant  height par t ia l  dominance positive overdominance 
Flowers/raceme par t ia l  dominance positive overdolninance 
Seed length par t ia l  dominance negative overdominance 
Seed weight par t ia l  dominance negative doubtful 

(I) FromCubero 1973b (2) From Cubero 1970a 

4 X 4 Diallel cross (2) 
(centroeuropean lines) 

Dominance system l)ominancc 
sense sense 

positive overdominance positive 
positive overdominance positive 
positive overdominance positive 
doubtful overdominance positive 
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Table 4. Percentage oj hybridization success (fifty flowers 
by cross as minimum) (1) 

9 ]Line ~ 164 165 166 168 

164 -- 38,5 25,O 35,7 33,3 35,7 
165 6,3 -- 4~,7 33,3 23,1 f4,3 
166 28,6 21,4 -- 28,6 42,8 23,1 
168 8,3 o,2 7,7 -- 7,7 15,4 
169 7,7 16,6 7,1 14,3 -- 30,7 
171 81,3 85,6 53,3 84,6 85,6 -- 
172 7S,6 69,2 83,3 73,7 71,5 84,6 

(1) Accession nunlber 164 and 
mimer; 169: equina; 17~ and 172: 

165: mafor; i66 and 168: 
paucij~G'a 

be tween  popu la t ions ,  even be tween  classic s u b s p e  
cies. Paucijuga seems to evolve  t owards  a u t o g a m y  
(at leas t  t owards  func t iona l  a u t o g a m y ,  because  t h e y  
can be v i s i t ed  by  po l l i na to r  insects) ,  wi th  s t rong  
branching ,  smal l  he ight ,  smal l  n u m b e r  of leaf le ts  per  
leaf and  ve ry  smal l  seed size. A n d  there  is a v e r y  
cur ious  de ta i l  in the  th ree  paucijuga p o p u l a t i o n s  
known to us - -  indeh i scen t  pods.  I t  is cur ious  be- 
cause a t  the  o the r  e x t r e m e  of the  h a b i t a t  of Vicia/aba 
th is  c h a r a c t e r  appea r s  in t he  m a j o r  group,  which  is 
also at  the  oppos i t e  e x t r e m e  of the  v a r i a b i l i t y  range  
of t i le  species;  i t  is ev iden t  t ha t  the  " i n d e h i s c e n t "  
c h a r a c t e r  was in the  nucleus  t h a t  o r i g ina t e d  major 
and  pauci~uga. I t  is p resen t  in m y  " C e n t r a l  Nuc leus" ,  
which is composed  of deh iscen t  and  indeh i scen t  forms,  
be ing  an ind ica t ion  of i ts  genet ic  r ichness  and  po ten -  
t i a l i t y ,  because  in the  ac tua l  minor group  indehiscence  
never  occurs.  The  minor group  has  f ixed  too  m a n y  
cha rac t e r s  and  sure ly  r ep resen t s  an end of series. 
This  is also the  case for some major p o p u l a t i o n s  which  
have  d e t a c h e d  f rom the  nucleus  a t  d i f fe ren t  m o m e n t s  
and  regions in such a w a y  t h a t  there  can be more  
dif ferences  be tween  t h e m  than  there  are when t h e y  
are c o m p a r e d  wi th  paucijuga. In  marg ina l  regions,  
a t  the  f ront ie rs  of the  species,  some p a r t i c u l a r  differ-  
en t i a t ions  occur :  s t rong  s e l b a n d  i n t e r - i n c o m p a t i b i -  
l i t y  and  d i f fe ren t  genet ic  sys t ems  for some charac -  
te r i s t ics  in connec t ion  wi th  the  res t  of the  species.  I t  
will  be in t e re s t ing  to  see if these  pa r t i cu l a r i t i e s  are 
also p resen t  in o the r  bo rde r - fo rms ;  I have  begun  to 
s t u d y  tEis m a t t e r .  

H a n e l t  (~972b) has  p roposed  a new T a x o n o m y  for 
Vicia /aba. He recognizes  two subspec ies :  minor 
(the o ldes t  one) a n d / a b a ,  the  l a t t e r  hav ing  two var ie-  
t ies,  [aba and  eq.uina. I t h ink  tha t  it  is more  rea l i s t ic  

t han  M u r a t o v a ' s  bu t  in all  cases I ant r e l u c t a n t  to  
a d m i t  two subspecies .  I would  prefe r  to speak  on ly  of 

1 69 171 172 four groups  or  var ie t i es  (in the  b o t a n i c a l  concept  of 
. . . . . . .  th is  word) :  paucijuga, minor, equina and  ma~or. 

16, 7 Most of the  equina and  some major popu la t i ons  form 
16,7 the  r iches t  groups  in genet ic  p o t e n t i a l i t y  (the Cen t ra l  
21,4 Nucleus)" paucijuga and  minor (this is the  bo t an i ca l  

7,7 7,7 p r imi t i ve  form - -  bo tan ica l ,  no t  genet ical)  are  ac tu -  
5o,o a l ly  ends of series, re l ic ts  or border - forms .  The  major 
- popu la t ions  not  be longing  to the  Nucleus  are de r ived  

from this  in a g e o g r a p h y  i n d e p e n d e n t  form. P r o b a b l y  
the  ex t r eme  major (even the  med ian  ones) m u s t  be 
gra tefu l  to Man for i ts  exis tence .  

The poss ib i l i t y  of in ter -  and  se l f - fe r t i l i ty  can 
exp la in  bo th  the  d i f f e ren t i a t ion  and  c rea t ion  of new 
forms and  the  u n i t y  of the  species  f rom the  po in t  of 
view of r ep roduc t ion .  I t  seems t h a t  the  in t raspec i f i c  
d i f fe ren t i a t ion  has  been recen t ;  the  fac t  t h a t  wide 
crosses are eas i ly  o b t a i n e d  wi th  min ima l  rec iproca l  
differences is a good index  of the  y o u t h  of Vicia/aba. 
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