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Abstract:
A cross was made of Glacier, a six-rowed variety, with Compana, a two-rowed variety of barley. the F3
segregation for spike row character and lateral spikelet fertility is reported* the two-rowed versus
six-rowed character was found to be controlled by a single genetic factor pair, the segregation ratio was
three non-six-rowed types to one six-rowed type* Two lntermediate spike type# were found in F2,
some having infertile lateral spikelets, sad others had some seed set in the laterals. These appeared In
F2 in a ratio of three infertile to one fertile, there were two types of segregations observed in F3 from
the infertile intermediate types. One group gave the two parental types plus infertile intermediates, and
the other group produced the parental types plus both infertile end fertile intermediates, the same as the
F2 segregation* those classed as fertile intermediates in F2 segregated to produce two-rowed, fertile
intermediate end six-rowed spike types* The complete segregation ratio in F3 far the two characters
was as follows: - 4 true breeding two-rowed*: segregating# two-rowed, infertile Intermediate, and
six-rowed :4 segregating# tee-rowed, infertile intermediate, fertile intermediate, and six-rowed:2
segregating# two-rowed, fertile intermediate, and six-rowed:4 true breeding six-rowed* 
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A3STEAC?

A arose ms mde ot Olaoler* ft elx-romd variety , with Cknyenft, 

ft t ap-romd varie ty  of barley , the I13 eegregfttien for spike row 

character and la te ra l spike le t f e r t i l i ty  is  reported*

$he two-rowed verm* six-rowed oharaoter was found to be controlled 

by a single genetic Ssustor p a ir, the segregation ra tio  me three non*

•la-rowed types to  one elm-rowed type#

Hm inteiwftdlftte spike types were found in Fg,  sons having In fe rtile  

IftW ftl a pikelet*, and others had eooo sood set in  the la terals*  these 

appeared In Fg In * rwtlo of t te w  in fe r tile  to  one f e r t i l e ,  there were 

two types of segregations observed in  F3 from the in fe r tile  intermediate 

types• One group gave the two parents! types pins in fe r tile  InbcraedlAtea,  

end ti*  other group predueed the parental types pins hot* ln festile  end f e r t i le  

intermediate#* the earns as the  Fg segregation* Ihose classed ea f e r t i le  

intermediates in  Fg segregated to  produee two-romd, fe r t i le  interm edia^ 

end six-rowed spike types.

The complete segregation ra tio  in  F3 for the two characters was e# 

follows 1 -  4 true breeding two-rowediZ segregating; two-rowed, in fe r tile  

intermediate, and slx-rowedi4 segregating* two- r owed, in fe r ti le  intermed­

ia te , f e r t i le  intermediate* and six-rowed, 2 segregating* two-rowed, fe r­

t i l e  intermediate, and six-rowed,4 true  breeding six-rowed.
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HTHERXTAJ3CII CF UffiRAL SPIKELET r m tlU T T  IS 
A BARlET CROSS OP GLACIER TFM COKPAEA

by

BftSe 8# SmeItsor

ISFTSCB IfGTIOS

Barley Ie on important cereal crop In Hbntew and in the !M ted S tates, 

There tsaa a greatly increased demand fo r the grain during .torld Hftr II* both 

as a feed for an aooelerated llveetotdc ^oduetion prepaa end ft# ft souroo of 

ethyl e loo hoi,  In general* th is  dewad m »  net* There i s  s t i l l  ft need fo r  well 

adapted* high producing, disease resis tan t varie ties of barley in  way areas 

of the S tate and BntIon,

Choetie principles are invaluable to  plant breeders in  th e ir  effo rts  

to  develop superior v a rie tie s , not only In barley but in e l l  crop plants.

In both the sin-rowed barleys, Sordsna vulm re L*, and the two-rowed types,

EU dlgtlohoa U* there are seven pairs of chromosomes ,  Dfeds rela tively  

snail metier is  advantageous In Inheritance studies*

Plants o f the genus Hordeua are normally self-polH eated and ln tra - 

and in ter-epeeifie crosses are easily  made, At eaoh node of the roohis 

there are  three single—flowered splice l e t s .  The f e r t i l i ty  o f the tee 

la te ra l eplkel-ts la the principal factor used in  d ifferentiating  the 

species H, vulfiare and U  distlohmu the mode of inheritance of la tera l 

spifcolet f e r t i l i ty  when varie ties of these two speciee are crossed has 

been studied by a large nurihcr of Inveetigatera with resu lts varying with 

the parent material used.

In th is  paper the F& segregation of a  cross of a six-rowed variety* 

Glacier, and a  two-rowed variety , Cengpona, i s  reported and th is  segregation 1» 

interpreted in  terms of the genetic factors involved.
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BBVIKti OF LITEKAtQRB

The Biode of lnherltence of the two-rowed versus six-rowed character 

has been studied by numerous workers whoso researches have extended over

(12) In 1942 here eustarlted the lite ra tu re  on the character and they 

report e l l  investigators es having found a single factor difference be­

tween these two types. However, the f e r t i l i ty  of the intermediate types 

and the breeding behavior of these forms has net been constant. Previous 

workers have been a t  wide variance in th e ir explanations of the type of 

segregation which they observed.

Blffen (I) in 1906 reported tha t in  several crosses involving 

six-rowed and non-six-rowed types, e re tie  of 5:1 resulted in a l l  cases, 

with the lees fe r ti le  type being dominant. In no ease did he observe any 

la te ra l spikelet f e r t i l i ty  in the F1.  Orlffee (8) in 1925 reported e single 

factor difference for two- versus six-rowed type but made no mention of 

le te re l spikelet f e r t i l i ty .  Daane (3) reported that See tty , LeGregor and 

Buckley also found the segregation to be governed by a single factor pair.

Hor (11) in 1924 made no mention of any f e r t i l i ty  factors in his study but 

merely gave an observed ra tio  of 3:1 for non-six-rowed versus six-rowed type. 

Tedln end Tedln (17) in  1929 reported only a single factor difference between 

the two- and six-rowed ohereoter. They tried  to explain th is  variance with 

that of von Obiech'e work of 1816 on the basis of e d ifferent method of 

c laaeifloati on.

* period of more then half e century.

l /  HumLere in  parentheses r e fer  to  l i t e r a tu r e  c ite d  on page 25.
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Other investigetors have studied the f e r t i l i ty  of the la te ra l 

•pikelets in the intermediate types. G illia (?) in 1988 reported that von 

Ublaoh in 1916 found a fixed intermedium in the segregating population 

from a cross of H. diatlchma with B. vulgar*. Von Ubisoh explained th is 

on the basis of a second factor which, in the recessive condition, pro­

duced fe r t i le  la te ra l epikelets in  the absence of the factor producing the 

normal six-rowed type.

Uerlan and Beyee (6) in  1920 also obtained a fixed intermedium from e 

similar cross. They concluded that a second factor produced th is  intermediate 

type but they differed from von Ubitoh in  that they regarded the six-rowed 

type to be dominant over non-elx-rowed types instead ef recessive. Robertson 

(14, 16) in  1929 and 1983 reported sim ilar resu lt* , iagledow (6) in 1924 

obtained no fixed Intermedium in e cross of two-rowed with six-rowed, and 

reported th a t a single factor pair differentiated the two. Be suggested that 

variance of hie results from those of Barlan and Bayes (9) was probably 

attribu tab le to a d ifferent genetic constitution of the parents used.

Tedin (18) in 1929 found a fixed Intermedium in a cross of B. subdefloiens 

x _h. tetrestichum. Ke had considerable d ifficu lty  in elessifying the non- 

six- rowed types end presumed numerous other factors to be operating. Be 

concluded that the factor Zi for two- versus six-rowed, in the botaosygous 

recessive condition always produced a six-rowed type, whereas the hetero- 

sygous ami houosygOus dominant condition both varied In degree of f e r t i l i ty .

A second factor ww for f e r t i l i ty  of the la te ra ls  would increase f e r t i l i ty  

in  the presence of ZZ or Zs whereas Wff would decrees* the f e r t i l i ty .  A

th ird  factor Tt in  the dominant condition would increase the else of la te ra l 

f lo re ts  and the recessive a lle le  t t  would decrease the ir else, in ZZvw,
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t t  SMBtd to  decrease la te ra l eplkelet f e r t i l i ty ,  and 2s ww TT closely 

resembled ez -——, the true breeding els-rowed types. He concluded that 

In addition to these three factors, other factor# may have been operating, 

whloh further complicated the e la te lf io a t ion,

'I.eXfclsen (IS) in 1924 noted differences in  f e r t i l i ty  but made no ex­

planation of the genetic factors involved in producing In fe rtile  end fe r t i le  

intermediate type#,

Biffen (3) in ISO? found that in the progeny of a two-rowed strain  

crossed with a six-rowed type there were ease f e r t i le  intermediate# while 

others were awn-pointed but s te r i le . All intermediate types segregated in 

F3 for two-rowed, f e r t i le  intermediate, and six-rowed with no difference 

between those olassed in the Fg as having set seed in the la te ra l flo re ts 

and those that did not se t seed in  the la te ra l flo re ts .

S il l is  (7) found, in the progeny of a oroas of two- with six-rowed 

barley, two types of intermediates, neither of which bred true} that i s ,  

Lfcere wee no fixed intermedium. One of these intermediete types had highly 

f e r t i le  le te ra l apikelats with abort awns, the other type had enlarged, 

awnless, la te ra l flo re ts which were mostly s te r ile  or of very low fe r t i l i ty .  

The F2 segregation was Ii3x&:4 for two-rowed, low f e r t i l i ty  intermediates, 

highly fe r t i le  intermediates, and six-rowed. In bis factorial analysis 

however, he agreed with von Ublsch th a t there were two factors operating, 

one of which should have produced a fixed intermedium. Se noted tha t from 

one of hie heterozygous F2 types, no six-rowed plants were obtained In 

and from another heterozygous type, no two-rowed plants were found. Accord­

ing to his hypothesis, the factor ww for awnlese, low f e r t i l i ty  la te re l



splkelets or In hetorosygous condition Ww decreased the mmtoor of too-rowed 

types Fitioh should be produced by Zt9 the ftector necessary tor  normal too* 

rowed dovelopaonte ZZSw would have some f e r t i l i ty  and ZZww should be a true 

breeding# low -fertility# awnleee Intermediate# which would correspond to  the 

fixed interned!urn obtained by Btarlan and Htayea (9)» From Tri plants which 

were of the genotype ZZfm the following F3 types would resu lt 1 two-rowed 1 

heterosyousi lo w -fe rtility , aimless intermediates# Zsaw would appear as a 

low -fertility#  owaleee intermediate end In F3 would give sin-rowed# hetero- 

eygous# end fixed inbormediate types#

Her (U ) oonslwded tha t the factors fo r  deficient# dletlohon# and 

Tulgare spike types foraed an allemorphlo series with the ls s s t  f e r t i le  

being dominant* ^sgledow (6 ) maintained th a t the Intermedium and low 

f e r t i l i ty  of la te ra l splkelets were not nanbera o f th is  group# Leonard (12) 

cowluded tha t there was an a l le l ic  series for f e r t i le  intermedium# in fe r tile  

intermedium and non-intermedium* and he supports Itarlaa & Martini (10) who 

In 1936 concluded tha t since the  in fe r tile  Intermedium phenotypicalIy rosaafolee 

the diatlohua# maap varie ties ttaau# t to be dietiohum may be the Intermsd- 

itas type with in fe r ti le  factors#

I t  has long been recognised by geneticist# th a t the environment affects 

the expression of the character for la te ra l a pikelet fe r ti l i ty #  Btffsn (2) 

in  1907 noted that then plants were more widely spaaed the f e r t i l i ty  was 

higher. Hngledow (6 ) in  1924 demonstrated the effect of plant spacing and 

M il moisture condition on la tem l eplkelet development* Harlaa and Startlnl 

(10) and Leonard (18) also noted th is  effect# with the la te r  t i l l e r s  end 

end-of-rew plants prod tawing more seeds In the la tem l spike le ts#

10
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There ere numerous conjectures th a t other factors may Indirectly in­

fluence f e r t i l i ty .  Engledoe (5) in 1921 suggested that a factor inhibiting 

awn development might decrease f e r t i l i ty .  He also thought perhaps the 

la te ra l flo re ts were too small to permit seed development or th a t maybe e 

d ifferen t vascular supply to the Istexals might have some effec t. Be recom­

mended tha t more detailed oytologioal and Morphological studies be made to 

determine the cause, rather than for Investlgetore to continue with mere 

eye observances of the re su lt. Robertson (14) c ites  Veideeen as reporting 

th a t there was no gene for f e r t i l i ty  but tha t differences were governed by 

the anatomical structure and function of the pedicel, iioet investigators 

seem to feel th a t there is  s t i l l  such to be learned from s Ludying segregation 

in  barley crosses, and interpreting resu lts in  terms of kendellan principles.
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m*ZE-IALS ASD KBTEODS

The varieties involved in the cross ere Glacier, C. I ,  i /  6976 end 

Cosipena, C. I .  6658. Glaeler Ie described by Litsenberger (15) as a six- 

rowed, eemi-eisooth-awned, white seeded and hulled variety. I t  Is a sel­

ection from the f if th  generation of a cross of Atlas and Wughn. he 

described Cosipana as a two-rowed, seeti-smooth-awned, white seeded and hulled 

variety. I t  is  a selection from the tenth generation of a composite of 52 

d ifferent crosses designated as oowpoeite cross G. I .  4116. Both Glacier 

and Coapena are recommended barley varie ties for production in Kontana. 

Glacier is  recommended under irrigab le conditions and in the more humid 

areas, while vOmpena is  recommended for the dry-land area of the State.

The Glacier x Compana croae was made In 1942 by Kr. S. C. Lltsmberger 

as a part of the barley breeding program a t  Montana Agricultural Experiment 

Station a t Boseaan, Montana. The aim in  making the cross was to Incorporate 

the loose smut (Dstilago nuda) resistance of Compsna into a Olaoier type 

and to  obtain a Conpana type with the etlffneas of straw of Olaoler.

The F1 plants from the two crossed seeds obtained were grown in 1943 

and were deserlbed as having spikes with f e r t i le  central spikelets with 

long semi-smooth awns, where#s th e  la te ra l spikelets were s te r ile  but awn- 

pointed. These la t te r  types are called In tem odistes. These d iffe r  from 

another type, called intermedium, having f e r t i le  la te ra l spikelets which 

are reduced in else and have rounded leiata t ip s . The spike types obtained 

in th is  study are shown in Figure I .

A population of $70 Fg plants were grown in 1944 In nursery rows with 

approximately 5 inches between plants. These plants were pulled when mature

2 / C. I .  refers to Bureau of Plant Industry accession number.
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and c l a s s i f i e d  in t h e  l a b o r a to r y  by Davis  (4 )  ac c o rd in g  t o  th e  l a t e r a l  

s p i k e l e t  development.  The f o l l o w i n g  c l a s s e s  were made: two-rowed,

i n f e r t i l e  in te r m e d ia t e ,  f e r t i l e  in te r m e d ia t e ,  and s i x - r o w e d .

Approximately 100 seeds from each o f  t h e s e  F2 p l a n t s  were space  

planted  in  fam i ly  rows i n  1945.  These f a m i l i e s  were then  c l a s s i f i e d  accord­

ing to t h e i r  s e g r e g a t io n  f o r  l a t e r a l  s p i k e l e t  f e r t i l i t y .  F iv e  c l a s s e s  were  

Bade as  f o l l o w s : -  true  breed in g  two-rowed: s e g r e g a t in g ;  two-rowed,  i n f e r t i l e  

in te r m e d ia t e ,  and s ix -rowed:  s e g r e g a t in g ;  two-rowed,  i n f e r t i l e  i n t e r m e d ia t e ,  

f e r t i l e  in te r m ed ia te  and s ix -rowed:  s e g r e g a t i n g ;  two-rowed, f e r t i l e  i n t e r ­

mediate and s ix -rowed:  and, t r u e  br e e d in g  s ix - r o w e d .

The c h i - s q u a r e  (30“) t e s t  was used to measure goodness  o f  f i t  o f  observed  

to  expected r a t i o s .

I 2 c

Figure I .  Spike types obtained from a c r o s s  o f  G la c ie r  w i th  Compare b a r ley :
I True two-rowed (Compena) t y p e .  2 Two-rowed type  w i th  enlarged  
l a t e r a l  f l o r e t s .  3 I n f e r t i l e  i n t e r m e d i a t e . 4 F e r t i l e  in te r m e d ia t e  . 
5 True s ix -rowed ( G l a c i e r )  . type.



EXPaKUsEmL RESULTS

Three hundred-seventy plants were classified  as follows: 36 true

breeding two-rowed, 161 in fe r tile  intermediate, S? fe r t i le  Intermediate, 

and 97 true breeding a is-rowed plants. The 100 plant progenies of 523 of 

these F2 individuals are reported in the following sections.

F5 C la s s if lo a t iM i

The F3 breeding behavior of 328 F2 plant# is  given in Table I .  These 

F5 families were classified  in five classes with the following frequenciest 

83 true breeding two-rowedi 36 segregating for two-rowed. In fe rtile  in te r­

mediate, and six-rowedi 76 segregating for two-rowed, in fe r tile  intermediate, 

f e r t i le  intermediate, and six-rowed; 43 segregating for two-rowed, fe r tile  

intermediate and six-rowed; and 90 true breeding, six-rowed. Progenies from 

three plants classified  as two-rowed in F2 were found to segregate in F ,, 

snd progenies from two ether plants classified  in Fjg as in fe r ti le  intermediate 

were found to be true-breeding two-rowed in F5* The reported classification

U

has bean corrected to include these changes.

Table I . F3 C lassification of 328 Families of Slaeier x Compana Berley 
on the Baeia of Lateral Lpikelet F e r tili ty

Clase
Ho. Cleas Description

Suaber of 
Families

I True breeding two-rowed 83

2 Segregating; two-rowed, 
in fe r tile  Intermediates, six-rowed

36

S Segregating; two-rowed, in fe rtile  
intermediates, f e r t i le  Intermediates,

76
six-rowed

4 Segregating; two-rwed, f e r t i le  intermediates, 43
six-rowed

6 True breeding six-rowed ________ 90
Total MW
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Two-row®d varsu® Sis-rowed

the basis of previous work presented in the above Literature Review 

^action a single factor difference which ^ivoc e ratio  of I two-rowed|2in te r-  

mediete;! six-rowed is  expacted. The actual segregation in  th is  population 

wes 95:166:90. %h*n the ohl-aquare te s t was applied to these data a X2 of 

1.2868 was obtained as reported in Table II with a corresponding P valuo of 

♦ 60. This indicates b. satisfactory f i t  to tho expected l t£ : l  ra tio . This 

head type f rotor for two-rowed u^rsua six-rowed has Iaan designated Ly 

'• obertson, c t a l .  (16) in  1941 as TV, with TV producing two-rowod, Yv in te r-  

nedlete and w  six-rowed types.

Table I I .  Calculation of Goodness of f i t  to an E jected 1x2:1 Segregation 
Fatio for Two-Rowed; Intermediate: Eix-Bosred Spike Type from 
classified  F3 Fsmilies of Glacier x Compana Barley.

Phenotype
Tbservojl
Number

Calculated
Sxxmber

>w r

Two-rowed ES 62 C .0122

Intermediate 156 164 0.4859

Elx-rowed SO S2 0.7905
528 528 1.2866

X2 s  1.2U66 P « .70 -  .50

F e rtility  of Lateral Epikeletc

when the f e r t i l i ty  of the 166 intermediates of the above segregating families 

is  considered separately, a distribution of 56:76:45 for in fe r tile . In fe rtile  

plus f e r t i le ,  and f e r t i le  is  obtained. In Table I II  is  given the chi-square

te s t for the goudnese of f i t  to  e 1:2:1 ra tio . A probability of .70 indicates
, ’ n'‘"Yfn.,

__
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a w ry  oleee f it*  T tls segregation is  explained on the basis of a single 

footer controlling the f e r t i l i ty  of the la te ra l apikelets In the intermed­

ia te  types* TMs factor has boon designated by Davia (4) as I i I l  s l th  the 

in fe r t i l i ty  being dominant*

Table III* Calculation of Goodness of F it to an Sbcpeotod 1*2*1 Segregation 
Satie For F e r til i ty  of la te ra l Spikelete in F* from F*es of 
Slaeler % Compam Barley Haidng Intermediate Spike fypes*

plenotypo
" ^ TBreeding

Behavior Glnotype
Observed
Kmber

Calculated
Number

In fe rtile In fe rtile h h 36 38*75 0,1082

In fe rtile 3 In fe rtile  
I  F ertile

i i i i 76 77*50 0,3290

F ertile F ertile V i
Total

43
188

38,78
185,00

0,4651
0.350&

X8 a  0.6903 P e *70

When the entire population i s  considered fo r both characters as given 

in Table I* a ra tio  of 4 i 2*4i 2i4 is  approximated* Table IV gives the chi* 

square te s t  for goodness of f i t  of the data to th is  ratio* That there is  no 

large discrepancy between the expected and observed numbers la  Indicated by 

a  F value of *60* This ra tio  is  explained on the basis of two factors Vv 

end I j i 1 operating with Vv controlling the row character and I j i 1 deter­

mining the f e r t i l i ty  of la te ra l spikelete in  the Intermediate types* 

Asemdnr w  end w  to  be ep lstetio  to * jij*  then I j i j  would therefore
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be expressed only in the presence of ?v* This would account for the 

ra tio  obtained.

Table IV. Calculation of Goodness of P it to a 4t2*4$2:4 Segregation 
Batlo fo r Spike Type and F e r tili ty  in F. of Glacier x 
vOapam barley.

Phenolype
Observed
Number

Caleuleted
Rumber

( o c ) 2
C

Two-rowed 65 82 0.0122

Seg.i two-rowed, in fe r tile
intermediate, six-rowed

36 41 0.6098

Sag.; two-rowed, in fe r tile
intermediate, f e r t i le  intermediate, 
six-rowed

76 82 0.4390

Eeg.; two-rowed, f e r t i le  Intermediate, 
six-rowed

43 41 0.0976

Elx-rowed 90 82 0.7805
Total 328 328 1.9391

I 2 •  1.9391 P 5 »90 —.80

A complete analysis of the segregation in F5 along with F2 phenotypes 

and genotypes Ie given in Table V which presents the results of th is  study 

in tabular fora.



Table ¥* P2 Phenotype* and Genotype* end P5 Breeding Behevior for f e r t i l i ty  of Lateral Spike let# 

of S28 PasdLliee of Glacier x Cmpana Barley

F, F
Fanl

Katio Behavitnr Batlo Observed

Tecwrowed ) WI1I 1 I True Breeding Two-rowed }
)

Two-rowed } 

Two-rowod )

4 W I1I 1 2 Tn» Breeding Twrosod ) 

True Breeding Two-rowed )

4 83

W i1I 1 I

In fe rtile  )
Intermediate )

Fvl1I 1 2 Segt, I Tiwrowedi 2 In fe rtile  
Intermediate* I  Six-rowed

8 36 W
CD

)
In fe rtile  
Intermediate )

6 VvIiii 4 Sog+* 4 Two-rowed* 9 In fe rtile  
Intermediate! 2 f e r t i le  Inter­
mediate* 4 Six-rowed

4 76

F ertile
Intermediate

Z Fvi1I 1 2 Seg+* I Two-rowed* 2 fe r t i le  In­
termediate* I  Six-rowed

2 43

Six-rowed }

Six-rowed 5\

W liI1 I True Breeding Slx-rowjd 5 

True Breeding Six-rowed )4 W lii1 2 4 80

Six-rowed ) W i1I 1 I Tnae Breeding Six-rowed )

Total 323



19

EISCtiBSIOB

L ittle  d ifficu lty  m e experienced in classifying the F3 lines except 

for 6 fee plant routs which were badly lodged. In these oases the recog­

nised effect of environment m s considered in  asking fina l c lassification , 

the shape of leasma tip s  of the la te ra l epikelets was used in distinguishing 

the two-rowed type from the in fe r tile  intermediate type. The lasna tip s  were 

rounded on the two-rowed types and on the in fe r tile  intermediates they wore 

awn-pointed or had awne up to 1.8 os. In length. In most case# the la te ra l 

spikeleta were larger on the in fe r tile  intermediate plants than on the true 

breeding two-rowed plants, but none were f e r t i le .  Those classed ss f e r t i le  

Intermediates varied in  the amount of f e r t i l i ty  of the la te ra l spikeleta.

Some plants of th is  class had only a few fe r t i le  le te ra l spikelets while 

others were nearly completely f e r t i le .  The awns from the f e r t i le  ls te rs l  

lemmas were greatly reduced in length as compared with those on the lesmas 

on the central epikelets.

For those plants which were badly lodged, the recognised effect of en­

vironment was considered in making fin a l c lassification . A few plants of 

speeial In terest were grown to check the segregation.

One fe r t i le  intermediate plant found in a family which was otherwise 

breeding true fo r  the two-rowed character was found to segregate as follows: 

two-rowed; f e r t i le  intermediate; and six-rowed. I t  was probably a natural 

hybrid or a mechanics! mixture, since as pointed out above, i t  was the only 

plant in the family not breeding true fo r  the two-rowed type.

A single f e r t i le  intermediate plant was found in a family which segre­

gated 1:2:1 for two-rowed 1 in fe r tile  intermediate: six-rowed. In F4 th is
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plant segregated the same as the parent lin e . Indicating tha t aom factor 

other then those studied Mght have produced the few f e r t i le  la te ra l 

spikeIete found on tM a plant# since i t  did not segregate as did other 

plants in  the study classified  as f e r t i le  intermediates.

In another family segregating for two-rowd, in fe r ti le  intermediate 

and elx-rowed in a ra tio  of 1*2;1» a plant was found which had very low 

f e r t i l i ty  in  the central spike le ts  and with very poorly developed la te ra l 

spike lets# a few of which were fe rtile#  In F4 th is  plant produced only 

six-rowed plants# Some environmental factor probably arrested development 

of th is Ie3 plant in  the flowering stage#

A family segregating for two-rowed» fe r t i le  intermediate and six-rowed 

types was found to contain two plants which had no fe r tile  la te ra l spikelets# 

However# when seeds from these plants were planted# the F4 segregation was 

the same as the parent family. Again environment must have affected the 

la te ra l spikelet f e r t i l i ty  of these plants lseauso they sere no different 

genetically from the fe r t i le  Intermediates in  the family# even though there 

were no fe r ti le  la te ra l apikelots in Pj#

Other examples of apparent fie ld  hybrids or mechanical Mxtures were 

found in  each of two families otherwise true-breeding for the six-rowed 

type. In one case an in fe r tile  intermediate plant was found which segre­

gated in P4 to produce t  vo-rowed» In fe rti le  intermediate# and six-rowed 

plants* In the other example, a f e r t i le  intermediate was found which seg­

regated in  F4 to give the expected 1 :2*1 ra tio  o f two-rowed1 f e r t i le  in te r­

mediate 1 air-rowed, I t  is  highly probable that these are not the resu lt of 

'enetio factors within the families since a l l  other plants c lassified  as s i r -
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rosed In i 2 bred true in  F$*

Ae nearly as con id be detersineti, the segregation obtained in  W e  

study has net been reported previously. Ihe segregation for slao-roeed 

voreno lon-ele-rosed types in  th is  study is  in  agreement with other 

ln s e s ti-ators* eorlcs, but the node of inhorltanco of f e r t i l i ty  in inter* 

mediate types d iffe rs  from that recorded in the lite ra tu re  reviewed•

-jinoe none o f the interoediate olassos me true breeding, the results 

cannot be explained on the basis o f the factors reported by durian and 

Hayes (9), Zedin (18) also found a  fixed intermedium, which %aa not found 

In th is  study* Hs reported a th ird  factor afcieh influenced the else and 

f e r t i l i ty  of la te ra l spiScolo ts  which ai.Jifc possibly have operated sim ilarly 

to  the second facto r in  th is cross, had the segregation from his cross not 

boon further ooaplieated by the fe r ti le  Intermedium factor*

Biffen (2) found some in fe r tile  and som fe r t i le  lnteraediatsa in  the 

Fg o f a  cross o f a  tiRMrowd s tra in  with a elx*remd type* ziomver, both 

of IAoee types segregated a like  in  F3,

In a sim ilar arose. G illie (7) fetasd tm  types of intermediates In F2,  

neither of which bred true in  F3* From as we of h is heterozygous plants, he 

did not obtain both parental types in  F3* In th is  study, a l l  intermediate 

types segregated to produce both the too-rowed and the six-rosed parental 

typos* therefore, the genetic constitution of the parents he used must have 

differed from the Compaan and G lader used in th is  cross*

Conpeaa* the teo-rowed parent carried the W factor into th is  cross, 

and 3Iaelo r , the six—rowed parent carried the a l le le  w* In the time a llo tted  

to  th is  study, i t  has been impossible to determine which parent carried the



factor fo r In fe rtile  inteneediate, and which the recessive a l le le ,

Ey beclrorosfling e f e r t i le  Intermediate tnd en In fe rtile  lntenaodiete from e 

fesdly eegregatlaf for two-roared, in fe r tile  intermediate, and six-rowed 

types to both perents, i t  should be possible to determine the parental 

genotypes. This program has been in itia ted .
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£b® e ogregatim ii« Fg for spito row character end le te re l spike lo t 

f e r t i l i ty  of a cross of Glacier* a siawoiwd m rie ty , with Cosjpane* a 

two-rmied wariotQr of barley ia  reported*

"' e tw-rtnsed vermis si»*roi«d Wmraotsr was found to  be sieply lnharltmd 

with a  single footer p a ir deslgoated as TV differentiating the two types* 

the dominant condition produced the two-rowed type, sad the six-rawed type 

was produced by the recessive condition* and the heterosygou* condition pro­

duced intermediate types*

*wo types o f intermediates were found in  Fg.  In one group the Interol 

•pikelets were s te r i le ,  end i s  the second group there was some seed se t in  

the lateeal s pikelets* Ihe f e r t i l i ty  of the la te ra l spikelets of these 

intermediates was also found to be controlled by a  single factor pair* 

th is  second factor has been designated as Ihis character mo ex­

pressed only wbon the factor fa r  row oharaoter wa s in the hetorosygous 

condition* Vt* In Fg the genotype#* and I j i j  produced in fe r tile  

intermediates, and I1I1 produced fe r t i le  Intermediate#* the ra tio  was 3 

in fe rtile* ! fe r tile *

"hen the two factor pairs were considered together* the segregation 

ra tio  m s ae follows*

4 True brooding two-rowed*

2 Segregating, I  two-rowed;2 in fe r tile  intermediate;! sin-rowed*

4 Segregating* 4 two-rowed*8 in fe r tile  lntosm diatei2 fe r t i le  
lntorsedlato*4 six-rowed*

2 Segregating, I  two-rowed*2 fe r t i le  intermediate;! sin-rowed*

4 True breeding sin-rowed*



Ac nearly as could be determined th is  segregation ratio  for f e r t i l i ty  

in la te ra l apiicelets of a cross of a two—rowed barley variety with a six- 

rowed variety has not previously been reported.
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