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length and glume hair length appear to be reduced in length in propor­

tion to the size of the plant. As a consequence, the differences in 

both awn and glume hair length are difficult to ascertain in brachytic 

plants. 

Linkage was not observed between hull-less and brachytic characters. 

IV 

A considerable amount of difficulty is encountered in classifying 

characters located in this linkage group. In addition, the characters 

ribbongrass, grandpa, and glossy sheath and spike will be discussed in 

this section even though they have not been assigned a linkage group . 

Their identification involves many of the same problems that are asso­

ciated with characters in linkage group IV . 

The chlorophyll mutants suffer considerably from seedling mortal­

ity and it is difficult for the research worker to obtain true segre­

gation counts. This is especially true in the case of zoned leaf, 

ribbongrass, and grandpa. Glossy leaf and glossy sheath and spike 

are also characters which prevent the analysis of all Fz individuals 

due to high seedling mortality when combined in a cross with the re­

cessive characters mentioned above. When 3 or more of these recessive 

characters are present in the same cross, as is shown in crosses B 1394, 

B 1392, and B 1414, environmentally influenced seedling mortality is 

present and true segregation in the Fz generation is not observed . 

Deviation from the expected Fz ratios will naturally influence the cal­

culated recombination values . 

The Fz segregation of hoods and awns appeared in 3 different forms . 

First, a large population showed segregation of 3 hoods to 1 long awn. 

Second, a 2 factor pair difference was observed in 3 crosses showing 9 

hoods, 3 long awns, and 4 short awns . Third, in 1 cross there was a 
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segregation of 3 long awns to 1 short awn. The populations were not 

lar ge enough in the 2 latter examples to show any linkage results. 

However, hoods versus short awns did show an indication of linkage in 

rela tion to long versus short glume ·hair. There appears to be a good 

indication of linkage between hoods versus long awns in relation to 

long versus short glume hair. It is suggested that in further studies, 

genes responsible for long and short awns be studied in crosses where 

hoods are not involved, and then obtain crosses with hoods versus short 

awns and crosses with hoods versus long awns to study linkages rather 

than having all 3 phenotypes in 1 cross. 

This study definitely indicates the presence of 2 different zoned 

leaf factors, 1 of which is located in linkage group IV. This has 

been previously reported by Wheatley (1955) and Woodward (1957). These 

2 zoned feaf factors are referred to as the Wisconsin zoned leaf and 

t he Colorado zoned leaf. In this study the Colorado zoned leaf showed 

linkage with hood and glossy leaf characters in linkage group IV. The 

Wisconsin zoned leaf showed no linkage with other characters in this 

study. 

Blue versus white aleurone is rather difficult to classify in hulled 

forms of barley. Wheatley (1955) suggests that hull-less barley be used 

in studying the color of the caryopsis. In this study various shades 

of blue were observed in both hulled and hull-less forms. Genetic test­

ers with intense blue aleurone may give clearer segregation when crossed 

with white aleurone testers . The reason for the series of aleurone 

shades is not understood. Environment may influence color development, 

but it is also possible that more than 1 factor may be involved. 

Linkage group '!_ 

The classification of rough and smooth awns does not appear to be 



difficult. However, considerable variation exists in F2 segregation 

counts and could be a result of either classification or a complex in­

heritance. Previous work indicates that the degree and segregation of 

barbing found in the F2 generation will depend upon the original paren­

tal cross. 

The use of a hand lens in classifying rachilla hair length greatly 

increases the accuracy of F2 counts. 

Linkage was observed between barbing of awns and rachilla length 

which is in agreement with previously reported work. 
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SUMMARY 

Twenty-four crosses in the F2 generation were studied for the in-

heritance of character pairs . Twenty-two crosses were studied for asso-

ciations between different factor pairs. 

The characters showing simple Mendelian inheritance are as follows: 

Tr, vt, V, Li, Re2, L, E, D, B, Trd, N, Br, K, Bl, Z, S, Gh, Gs, Rb, 

and 0. 

The factor pairs (Pr, pr) and (K, k), in 3 crosses each, showed a 

2 factor pair difference. In 1 cross factor pair (Re2, re2) indicated 

a 2 factor pair difference. 

From this study the inheritance of characters Gl, R, and Gp could 

not be definitely determined. However, the character R gave an indica-

tion of a complex inheritance. 

Independent inheritance was found between the following characters : 

Gh in relation to vt, Re2, L, D, B, Trd, N, Br, z, Gl, s, Gs, and Rb . 

Gs in relation to vt, Li, N, Br, K, R, s, and o. 

Rb in relation to Tr, vt, L, E, B, Trd, N, K, Bl, z, Gl, R, and s . 

N in relation to Br . 

vt in relation to Tr and Li, 

Pr in relation to K, Bl, Z, R, Gh, Gs, and Rb . 

Factor pairs which show linkage and their recombination percentages 

with standard errors are as follows: 

V v versus Re2 re2 
V v versus Re2 re2 

15 . 0 ± 2. 2 
14.5 ± 6.5 

(Coupling) 
(Repulsion) 



55 

V v versus L 1 33.5 ± 3.5 (Coupling) 

V v versus Pr pr 20.5 ± 3.4 (Coupling) 

V v versus E e 30.0 ± 4.7 (Repulsion) 
V v versus E e 31.0 ± 2.4 (Coupling) 

Re2 rez versus E e 28 .5 ± 5.2 (Coupling) 

Re2 re2 versus E e 47 .o ± 5.3 (Repulsion) 

Pr pr versus E e 13.0±19.7 (Repulsion) 

E e versus L 23.0 ± 2.0 (Coupling) 

D d versus L 31.0 ± 2.7 (Coupling) 

Rez rez versus Pr pr 5.5 ± 1.9 (Coupling) 

Rez rez versus L 35.0 ± 5.8 (Coupling) 

Re2 rez versus L 36.0 ± 5.9 (Repulsion) 

Linkage ~ g 

B b versus Trd trd 12.5±3.5 (Repulsion) 

Linkage~ IV 

K k versus z z 4.5 ± 2.4 (Coupling) 
K k versus z z 17.5 ± 7.4 (Repulsion) 

K k versus Gl gl 16.0 ± 3.5 (Coupling) 
K k versus Gl gl 24.0 ± 8.6 (Repulsion) 

Bl bl versus Gl gl 32.5 ± 6.3 (Coupling) 

Linkage group y 

R r versus S s 28 .5 ± 2.3 (Coupling) 

Suggested linkage 

Gh gh versus K k1 32.5 ± 3.4 (Repulsion) 
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