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Summary. The analysis of hybr id  generations, tha t  had arisen from crosses of various forms of H. spontaneum, as 
well as comparison of the results of crossing representatives of H. spontaneum with two and six-row forms of H. vulgate 
~warrant the following s ta tements :  

I. When various morphological races of H. spontaneum were intercrossed, no morphologically new types arose 
among the progeny of hybr id  generations as a result of these crosses. Various morphological hybr id  groups, eight up 
to F 3, remained strictly within the var iabi l i ty  of the system of the species Hordeum spontaneum C. Koch emend. Bacht. 

2. When various morphological races of H. spontaneum were hybridized with two- and six-row forms of H. vulgate, 
marked dominance of characters of the wild parent  were observed, nevertheless even in F3 occasional hybr id  indi- 
viduals with a nonbri t t le  ear have been obtained. This fact is an evidence tha t  cult ivated bar ley may  take par t  in the 
formation of such hybrids.  

In  the fourth generation of the above interspecific crosses besides individuals which had inherited the characters of 
one or the other of the parents  new morphological types arise. The la t te r  are characterized by  new combinations, 
inherited from both parents. In  studies reported previously such casual hybr id  individuals were provisionally named 
by  us "sessiliproskowetzii". At  first  glance, the la t te r  seemed not  to differ from H. spontaneum v. proskowetzii, but  
more thorough observation showed tha t  such hybrids differ from genuine individuals of v. proskowetzii: their  sterile 
lateral  spikelets are sessile, i. e. deprived of pedicels. 

In  a pub l i shed  p a p e r  of the  wr i t e r ' s  " E x p e r i m e n t a l  
d a t a  on the  inhe r i t ance  of some t a x o n o m i c  cha rac t e r s  
in Hordeum spontaneum C. Koch  emend.  B a c h t . "  
( t965a,  t965b)  Tab les  I and  2 were p resen ted ,  g iv ing  
cha rac te r i s t i c s  of the  p a r e n t a l  forms used  for crossing,  
a long wi th  a l is t  of the  h y b r i d  m a t i n g s  i nves t iga t ed .  
Of t he  t en  m a t i n g s  in the  a b o v e - m e n t i o n e d  p a p e r  t he  
fol lowing th ree  crosses are  cons idered  in t he  p resen t  
r epor t  : 

1. h8-Hordeum spontaneum v. spontaneum I • H. 
spontaneum v. lagunculi]orme D 

2. h30-H,  spontaneum v. ischnatherum • H. vul- 
gare v. nutans cu l t i va r  Viner  

3- h88-H,  vulgate v. pallidum cu l t i va r  P i r k k a  x 
H. spontaneum v. lagunculi[orme D. 

This  m a t e r i a l  was chosen wi th  an  a im of c a r r y i n g  
out  p r e l i m i n a r y  s tud ies  on the  n a t u r e  of i nhe r i t i ng  a 
wi ld  and  a c u l t i v a t e d  h a b i t u s  of p a r e n t a l  forms,  t he  
mos t  c o n t r a s t i n g  examples  be ing  t aken .  I n  the  
a u t h o r ' s  opin ion  the  th ree  a b o v e - m e n t i o n e d  m a t i n g s  
r ep re sen t  such ma te r i a l .  

Results of experimental studies 

Tile b e h a v i o u r  of t he  h y b r i d  p r o g e n y  h8. As seen 
in Tab le  t ,  the  f irst  gene ra t ion  of the  in t raspec i f i c  

* Due to a marked bri t t leness of the ears as these 
ripened i t  was necessary to harvest  the ears rather,  than 
the plants.  Therefore our calculation may  represent only 
approximat ions  of the ratios of the characters studied. 

cross unde r  ana lys i s  in c o n t r a s t  to  i t s  p a r e n t a l  indi -  
v idua l s  t u r n e d  ou t  to  be  s imi la r  to  H. spontaneum v. 
ischnatherum - -  the  i n t e r m e d i a t e  form be tween  them.  

As e x p e c t e d  al l  the  384 F~ ears  u n d e r  analys is* ,  
were,  w i thou t  excep t ion  l ike H. spontaneum a n d  were 
d i s t r i b u t e d  among  the  four  e s t ab l i shed  va r ie t i e s  
(Table 1) in a p p r o x i m a t e l y  a r a t io  of 4 :9 :1 :6 .  The  
g rea t e s t  n u m b e r  of ears  was found  to be v. ischnathe- 
rum, the  second  v. lagunculi[orme, the  t h i r d  v. sponta- 
neum and  the  smal les t  one v. proskowetzii. No new 
morpho log ica l  t y p e s  ou t s ide  the  range  of H. sponta- 
neum were d iscovered ,  however ,  the re  were p resen t  
l a t e r a l  s ter i le  sp ike le ts  cha rac t e r i s t i c  of a he t e rozygous  
morpho log ica l  t y p e  v. ischnatherum I and  I I ,  be ing  ob- 
se rved  in the  same ear,  as well as ears  wi th  he t e rozygous  
sp ike le t s  cha rac t e r i s t i c  of a v. ischnatherum I I  and  v. 
proskowetzii I h y b r i d  type .  The  ra t io  of ears  of a 
two- row to a s ix- row t y p e  (v. lagunculi[orme) was 
a p p r o x i m a t e l y  2.5 : t .  

I n  F 3 a segrega t ion  of the  p r o g e n y  of ears  of the  
t y p e  ischnatherum I and  I I  as well  as those  of the  t y p e  
proskowetzii was observed.  I n  the  f i rs t  case (ischna- 
therum I) 2 t6  ears  u n d e r  ana lys i s  were d i s t r i b u t e d  
among  the  va r i e t i e s  of H. spontaneum i . e . v ,  spon- 
taneum, v. ischnatherum, v. proskowetzii and  v. lagun- 
culi[orme (Table  1) a p p r o x i m a t e l y  in a r a t i o  of 22 :t3 : 
t :7. In  t he  second  case (ischnatherum I I )  393 ears  
l ikewise  t u r n e d  ou t  to  be long  to co r re spond ing  va-  
r ie t ies  of H. spontaneum, a p p r o x i m a t e l y  in a r a t i o  of 
5 :8:1:5 .  F ina l ly ,  t06  ears  of the  i nd iv idua l s  of the  
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Table 1. Segregation of the progeny h8 -- Hordeum spon- 
taneum v. spontaneum I • H. spontaneum v. lagunculi- 

/orme D 

Segregation 

Generation v. spon- v. ischna- v. prosko- v. lagunculi- 
taneum therum wetzii [orme 

F 1 = H. spon- 
taneum v. isch- 
natherum 2 plants 
F 2 (ears) 79 174 t9 112 
F a (ears): v. 
ischnatherum I 109 66 5 36 

v. ischna- 
therum 11 107 16S 20 9S 
v. prosko- 
wetzii I 26 45 8 27 

progeny v. proskowetzii  I were distr ibuted among the 
varieties of H. spontaneum roughly as 3:6:1:3. 

Consequently, segregation in F 3 of the hybrid  
forms of F~ under tests in all three cases shows a 
marked dominance of forms of the v. spontaneum and 
v.  ischnatherum types. On fur ther  analysis the hybrid  
form v. i schnatherum I produces in its progeny predo- 
minant ly  v. spontaneum, whereas in the progeny of 
v.  ischnatherum I I  individuals of the parenta l  type,  
i. e. v.  ischnatherum, are predominant .  The F~ pro- 
geny of the hybrid  form proskowetzii  also consisted 
mainly  of individuals of v. ischnatherum and v. spon- 
taneum types;  whereas the individuals of the parental  
hybr id  type  itself, (i. e. v. proskowetzii) were in the 
minority.  Individuals of the lagunculi]orme type  
great ly  outnumbered  those of v. proskowetzii  in the 
mater ial  under test  (Table t). 

The analysis of experimental  material  of a h30 
cross (Table 2) showed complete dominance of the 
wild parent  H. spontaneum in F 1 and F,.  The first 
generation, being represented by  5 plants, was similar 
to H. spontaneum v.  ischnatherum. Segregation in F ,  
likewise did not transgress beyond the morphological 
form of the wild parent :  262 ears were distr ibuted 
among the varieties spontaneum, ischnatherum and 
proskowetzii ,  approximate ly  in a ratio of 5:9 :t. 

Corresponding ear material ,  which had been se- 
lected to be sown for F 2 was represented by  the ex- 
t reme forms belonging to varieties: spontaneum I, 
spontaneum II, proskowetzii  I, II, I I I  and IV. Among 
the F 3 progeny of the first three hybrid  forms a 
strong dominance of the wild-growing type was ob- 
served but  a few individuals were discovered which 
were similar to the var ie ty  of cul t ivated barley v. 
nutans,  except tha t  these were very rough and did 
not even resemble the Viner ecotype. In  general, 
there is an obvious predominance of wild barley forms 
in the products of segregation. 

Fur ther  studies of F 4 and F 5 hybrids were mainly  
directed towards elucidation of the degree of con- 
s tancy manifested by  individuals of the nutans type,  
and towards observing a possible occurrence of new 
morphological formations. For this purpose 13 fa- 
milies of the nutans t y p e ,  t family of the type  spon- 
taneum II, 8 families of the type  ischnatherum I, t3 fa- 
milies of the type ischnatherum II, 11 families of the 
type  proskowetzii  I and 9 families of the type  prosko- 
wetzii  V - - V I I  were tested in F 4. 

Among 13 /;4 families classified as being of the 
type  nutans,  4 turned out to be constant  (i. e. breed 
true), but  differed widely from cult ivated barley with 
respect to the roughness of all the par ts  of their ears. 

Table 2. Segregation in families derived from crosses h3o - -Hordeum spontaneum v. ischnatherum 
• H. vulgare v. nutans cultivar Viner 

Generations 
Families Segregation 

Total v. spontaneum v. ischnatherum v. proskowetzii v. nutans 
:New formations 

V 1 

]~ (ears) 87 
/73 (ears): 

spontaneum 1 14 
spontaneum I I  34 
proskowetzii I 3 
proskowetzii 11 
proskowetzii 1 1 I -  1v 

F, (ears): 
nutans 13 + 
spontaneum I I  1 + 

ischnatherum I 8 -~- 

ischnatherum I1 13 + 

proskowetzii I 11 
proskowetzii V--VI I  9 

F s (ears): 
n u t a n s  

5 plants 
t58 17 

1 
29 8 

103 t69 
1 35 
3 41 

+ + 
+ + 

+ + 

+ , + 

+ 

+ 

+ 

+ 
+ 

+ 

sessiliprosko- 
wetzii 

sessiliprosko- 
wetzii 

sessiliprosko- 
wetzii 
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Table 3. Segregation in the progeny o/ the cross h88 -- Hordeum vulgare v. pallidum cultivar Pirhl~a 
x H. spontaneum v. lagunculi/orme D 

Generations 

Segregation 
Families New 
Total prosko- lagunculi- agr io -  pa l l idum pallipodum formations 

wetzii /orme crithon 

F1 
F2 (ears): 
/;3 (ears): 

lagunculi[orme 
pallidum 
agriocrithon 
proskowetzii 
pallipodum 

F 4 (ears): 
agriocrithon 
pallipodum 
pallidum 
proskowetzii VII 

1r (ears): 
pallidum 
pallipodum 
agriocrithon 

t 
10 
18 

1 

33 
28 

1 

4 (plants) 
t4 t08 + 

1OlO 431 
tl  73 

t25 304 
48 5 

t19 25 

9 

2O 10 

I 5 

114 t14 
194 t05 

proskow- 
#rtillum 

7 1220 407 
3 491 1045 

60 2 

The other 9 families continued to segregate into 
forms similar to v. spontaneum, v. ischnatherum, v. 
proskowetzii and v. nutans. In two cases the ratio 
between a wild and a cultivated type was close to 1 : t. 

The F 4 faufily of the spontaneum I I  type segregated 
into forms close to v. spontaneum, v. ischnatherum 
and v. proskowetzii. Among the latter group new types 
were observed, which, in general, could be classified 
as the new formation v. proskowetzii, but which in 
contrast to v. proskowetzii had sessile lateral sterile 
spikelets, therefore the provisional name of forma 
"sessiliproskowetzii" has been assigned to them. 

All but  one of the 8 families of the type ischna- 
therum I continued to segregate into hybrid forms 
similar to the varieties spontaneum-ischnatherum and 
proskowetzii. In addition sessiliproskowetzii forms 
were discovered in the progeny of two of the families. 
Among 8 families only one proved to be constant as 
regarded toughness of ears, the hybrids themselves 
remained very coarse, as is characteristic of in- 
dividuals of H. spontaneum. In some families, segre- 
gation for this character continued, with brittle 
forms obviously predomint~ting there. 

t3 families of F 4 were grouped before sowing ac- 
cording to their morphological similarity. In the 
majority of cases these manifested a similar nature 
of segregation as did ischnatherum I I :  from v. spon- 
taneum through proskowetzii in one family the form 
sessiliproskowetzii was predominant. In only one 
family was a hybrid individual similar to nutans 
observed, however it had not even a remote re- 
semblance to the parent form Viner. Judging by" 
the character brittle or non-brittle ear two families 
remained constant as regards firmness of their ears, 
though morphologically all of them remained within 
the range of H. spontaneum. In other families the 

ratio between the individuals with brittle and non- 
brittle ears proved to be nearly t : i. 

The next 11 families in /;4, classified as prosko- 
wetzii I, continued to segregate within the morpholog- 
ical limits of v. proskowetzii. Among them only one 
family was found to be tough-eared, the other ones 
were similar to their wild parent in this respect. 

Nine families in F 4, structurally resembling prosko- 
wetzii V--VI  I, did not vary beyond the morphological 
differences of proskowetzii I--proskowetzii VII  as 
regards their polymorphism. They had brittle and 
coarse ears, though in F 3 in the majority of cases 
they had been selected for being tough-eared. 

For studies in F 5 very few plants of a nutans-type 
were selected, they turned out to breed true, but  had 
nothing in common with the parent from nutans 
(Viner) except for taxonomic similarity. Never- 
theless, with respect to a number of economical 
characters all of them are doubtless of interest for 
further observations. 

Combination h88. As had been reported (BAKH- 
TEYEV, 1965) the morphology of tile paternal form 
lagunculi/orme was predominant in F 4. In F 2 along 
with 108 ears of the lagunculi/orme-type, 14 were of 
the proskowetzii-type, and only 9 ears were similar 
to the maternal parent pallidum. Along with these, 
a single new formation of the H. agriocrithon E. kberg- 
type had arisen. The ears were outwardly similar to 
pallidum, but differed from the latter by the presence 
of lateral fruit-bearing spikelets with a pedicel, they 
were provisionally named "pallipodum". 

In F~ (Table 3) the nature of the further segregation 
within each of the morphological groups is recorded, 
these groups having been established in F v Thus, the 
progeny of the group lagunculi[orme, consisting of 
t47t ears was found to include the varieties pallidum, 
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langunculi]orme, H. agriocrithon and pallipodum, their 
ratio being approximate ly  2 : t  01:43:1.  

The group of hybr id  individuals of the pallidum- 
type was distr ibuted correspondingly between H. 
spontaneum v. lagunculi[orme and H. agriocrithon, 
11 ears and 73 ears respectively, or in ratio close to 
1:7. 

The progeny of a hybr id  group of the H. agrio- 
crithon-type separated into the same morphological 
categories as did the former group, v. lagunculi/orme 
and H. agriocrithon, approximate ly  in a ratio of t : 2,5. 

The group proskowetzii was represented in Fa by  
only one ear of this type,  by  48 ears of laguncuti/orme 
and by  5 of agriocrithon. 

The pallipodum type segregated in its progeny into 
pallidum, lagunculi/orme, agriocrithon and patlipodum. 

As m a y  be seen in Table 3, the further  generation 
of the cross h88 under test  comprised: one true 
breeding family agriocrithon, t0 families of palli- 
podum, t8 families of pallidum and one family of 
proskowetzii. Among the pallipodum families two 
were constant,  whereas the other 8 continued to 
segregate into forms similar to paltidum and palli- 
podum in approximate ly  equal ratios. Of the 18 fam- 
ilies of the pallidum-type 8 proved to be constant,  
and f0 families were heterozygous, the later segre- 
gated into var iants  of the pallidum type,  individuals 
of a pallidum-type being roughly twice as frequent as 
the other form. In  the family of a proskowetzii VII -  
type of 17 only three were retained, two of them were 
of a langunculi/orme-type and one plant  was a new 
morphological type:  "proskow/ertillum". 

F 5 of combination h88 was represented by  families 
of pallidum, pallipodum and by one family of agrio- 
crithon; among them t t and four families respectively 
were found to breed true, whereas in the family 
agriocrithon a few individuals similar to pallidum 
were discovered. Segregation in heterozygous families 
of pallidum and pallipodum yielded forms similar to:  
H. agriocrithon, v. pallidum and pallipodum (Table 3). 
In the families of the pallidum and pallipodum types 
the respective parental  forms of the same name were 
predominant  in the progeny. 

Zusammenfassung 

Untersuchungen der Hybridgenerat ionen,  die sich 
aus Kreuzungen verschiedener Formen yon Hordeum 
spontaneum ergeben haben, und die Ergebnisse yon 
Kreuzungen von H. spontaneum mit zwei- und sechs- 
zeiligen Formen von H. vulgare berechtigen zu folgen- 
den Feststellungen : 

1. Bei der Kreuzung morphologisch verschiedener 
Formen von H. spontaneum untereinander ents tanden 
in den Hybr idnachkommenschaf ten  keine morpho- 
logisch neuen Typen. Morphologisch verschiedene 
Hybr idengruppen blieben bis zur Fa deutlich inner- 
halb der Variabilit/it des Speziessystems H. spon- 
taneum. 

2. Bei der Kreuzung morphologisch verschiedener 
Formen yon H. spontaneum mit zwei- und sechs- 
zeiligen Formen von H. vulgare konnte zwar eine 
ausgepr/igte Dominanz der Merkmale des Wildelters 
beobachtet  werden, doch sind gelegentlich, auch in 
der /;3, Individuen mit  nichtbrfichiger fi~hre auf- 
getreten. Diese Tatsache ist ein Hinweis dafiir, dab 
Kulturgerste an der Bildung solcher Hybr iden be- 
teiligt sein kann. 

In der 4. Generation der erw~ihnten interspezifi- 
schen Kreuzungen entstehen neben Individuen, die 
Merkmale des einen oder anderen Elters geerbt 
haben, morphologisch neue Typen.  Sie sind durch 
von beiden Eltern ererbte neue Merkmalskombi- 
nationen gekennzeichnet. In frfiheren Berichten 
waren solche zuf/illig aufgetretenen Hybridindividuen 
von uns vorl/iufig ,,sessiliproskowetzii" benannt  wor- 
den. Auf den ersten Blick schienen sie sieh nicht yon 
H. spontaneum v. proskowetzii zu unterscheiden, aber 
eine eingehende Beobachtung ergab, dab diese Hybri -  
den doch yon den echten Individuen yon v. prosko- 
wetzii verschieden sind: ihre sterilen Seiten~ihrehen 
sind sitzend, d. h. sie haben kein Stielchen. 
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