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Inheritance of many characters in barley has been studisd, and two
or more genes have been located in each of the seven paivs of chromosones.
Siudies of the mode of inheritance of these characters will aid plant
.hmdem materially in workiny with plants of diverse genetic make-up
Hybridization followad by selection and testimy can improve present varie
etias by replacingy them with new ones having more desirable characters.

Harley (Hordeum sp.} is cne of the fow species of plants widely dis-
tributed which is well adapted to gensetical avalyeis. This plant has a
lowar number of chrmm, complete self feortility, and a wealth of cas-
ily classifiable, hereditary characters,

This study represents the data obtained in an investigation of ten
characters in barley in the F, and Py generations. The naturs of the in-
heritance, genes involvad, and possible linkages have heen dotemmined.

;
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REVIEW OF LITERATURE

Cytological and genstical investigations have been done extensively
in the last fifty years on barley with mumerous investigators making cone
tributions, A fairly extensive review of the literature on inheritance
and linkage relations of barley was recently given by Snith {31).

Raview of literature on the gaenetics of barley in this report is con-
'ﬁstmi to those characters used in this study.

Fortility of Jateral floyets

Harlan (12) classified oultivated barley into four species on the
basis of fertility of the lateral flovets, namelys six-rowed (. yulgare),
intemmediate (H. intemedium), two-rowed (H. distichon), and (4. deficious
Recently, Aberg and Wiebo (1, 2) roclassified barley into three spesies,

lgare (siz-row and intermedium), ﬁ. gigtichum i‘s;mmﬁss two~yow and

ventral florots feﬁ:ilo, but ﬁw lateral florets reduced to rachillae in
some cases and ﬂ'me are disetributed irregularly on the spike, @ith the ra-
maining lateral florots either fertile, sterile, or sexless.

Biffen (3) found a single factor pair differsnce for type of spike in

cyosses between yulgars x distichon, vulgare x dsficiens, and doficions x
Robortsen (22), Daane (8), and Buckley (4) reported a 3:l1 ratio
n~valoare x vulogare, for type of np:ﬂm.
Harlan and Hayes (13) obtained seven classes from crosses of six-row
=z two-gow. A homosygous intemmedium was obtained from this cross. The
result was explained on the basis of a difference of two factor pairs,




Bagle..ow (7, 8) and Hor (15} concluded that an allslomoxphie sories
of factors differentiated the type of lateral florets.

Leonard (19) and Woodward (36) mp@ﬁaé that the partly fertile, in-
fortile, and nonintermedimm tvpos were differentiated by gones bolonying
to a maltiple-allelic series designated as IPI®, II, and 11 respectively,
with 1 dominant to I.and I, and I dominant IM,

Vinodward (35), as a result of a series of crosgses suggested an allalic
anrios congisting of v, V‘ié v, vt , Ganes for six-row, tuo-row and dofi-
giong. The tuo-rowed gene ?d, uwhich exhibited a msjor factor differesce
in crosses with two-row ¥ gene, has been added to the series.

Piomontation in Barley

Color in the sarvopsis and lawma of barley reenlts from the presencs
of two types of pigmentas '

A« Anthocyanin pioment which gives the rod, blue, and purple colnrs.

Ba Malanin-like pigment which gives the black and grey colors.

A blue aleurone and a red pericarp produee & purple eolored caryop-
sise [Dlack is often found in the pericarp, lemma, palea, awng, and ounlms.
Eurple versus non-purple lemma and

A sirgle factor differenes was found betwesn vurple versus non-purple

B s;’, g%, {f‘ig E}

lemma and pericarp by Biffen (3), Buckley (4), and Daane (5). HMivake and
Inai (e, £+ Gnith, 31) thought the purple color was caused by two incom-
pletely dominant genes with additive effect, Waddoups (33) cbserved a 811
ratie in the Fy of & oross botween purple x white, but one oross between
non-purple paxientsx gave a3 9:7 ratio of purple 'tcz non-puiple in Fz' Wood-
ward {37, 38) in a series of crosses observed that not all crosses involve
iy anthaeyanm pigment segregation fit the expected 33l ;?ati@. but rather
many showed a 917 ratio when both parents wers non-purple, and one family
stowed a 739 ratio. He concluded that m complenentary factor paire desig-



nated as (P, C} are resporsible for the empression of the purple color.
811l (11) and Thiovet {32) obtained similar resulis, Woodward (389) rocent-
1y obtained a seyregation of 9:7 from 18 crosses between purple % non~

. purpla, suggesting that PPOC x ppoc genotypes are involved. Pmﬂomil&,

a ppec genotype had not been d&uabvatada

Bugple versus white straw (P, pr)

| Robortsen !2&1 and Woodward (as) mnaludad that purple versus wm&a
straw diffeys by a simgle factor pair. Gill (11) observed in ome cress &
917 ratio of purple to white straw in the F, ganeration,

@iff@n (3)‘, Laith (13), %’mx {15), Sigfuason (29), Rabaﬂm (22), Buck-

loy (4), and Woodward (3‘7 38) mmrtmd a single factor pair mffemnm
between black versus white glune and mric&xp,

ﬁaudwaxd (34), in studies of crosses hatwaen colored parents that dif-
fer in the intgnsity of Mmﬂ: pimantf in tho lamma and pericarp, found evi-
donce of an allelamorphic series of at least three genes for degres of
black pigmentation of lemma and paricarps black B3, grey B9, “and white

bb. In each m&mtm, the darker color was dmmant over i:he Mqhtar
and seggregated mmfmﬂalim

Biffen (8), Gains (10), Hor (15), Robertson (22), Buckley (4), Sig~

fuseon (28), and Daane (5) all reported that the Py of a oross, kulled x
 hull-less segregates in a ratio of thres hulled to one hull-loss caryop-
sis, o
Hoods veravs awns (E, B

A 3t1 ratio of hoods to awns was obtained by the following investi-

gatorss Biffen (3), Hor (15), Hayes and Garber {14), Eobansaﬁ (22),
Buckley (4), and Dasne (5),



Blue verpus m alenrona (81, bl)

A single domimant gene is responsible for blue aleurone, with ¥ prog-

amr plants segregating in the ratio of thres blue to one white: This was
observed by Buckley (4), Robertson et al. (26), Hyler {29), Wm (37),
6111 (11); and Suith (30), Myler and Stanford (31), and &nimxi:mm(umb-‘
uﬁ&:&) obtained a 9i7 ratic in the F2 of a croes between two 'whitga ke~
mleﬁ vﬁ.riatism indicating thia ﬁéesama of tio wmplwtsry factora.
lon-glossy yorsus glossy leaves (Gl gb) S

~ Voodvard {97) found a simie factor difference botwsen mn—gleauy vor~. .
- sus glogay loaf uagrmﬁng in Fy Mr three mmla&ay to one glossy loafs

Snith (30} obtained a&;milar results; .

Immer and ﬂandersm {16) abaarm a nsél ratio for nen-gl‘ew versus
glossy sesdling Rohafé’éen and Coleman { %‘5’1 found a"emxﬂe Mendelian
factor ﬁéﬁr‘ daamtad as Gly gly for nowlcmsy mm-gloa‘sy plants.
Bough, vorses mooth qume (B 2 |

Pasne (5), Woodward (37), and 9411 (11) reported a sirgle factor pair

difforence batmn rough and smooth auns, with ¥; being rough and the Fy
segragating in & ratio uﬁ thres rough to one swooth. Sigfussen (28) found

evidence that rough awns ware dependeut m two factor pairs giving a 93¢

311 ratio in the Pge
| Priesen (9) studied the inheritance of awn Wbim in erosses of basb- -

ing varieties having mmame mmth and very smooth awned types ami
indicated that it is dstemined by two factor pairs. The Factor § pro-
ducss intemediate Wﬁlm and it is pwtmm ﬂmimt to its allaleﬁ.
The other factor, tomned 8y is hsrpaz‘tatia to 8, while its allalsa By, when
MOZYIOUS (al 31), gmdum t!aa 'm:%y moth awned conditions A
Hehn (0. f. Snith, 31) :apaﬂad rough auns to be determined by one
M@x pair in sma ¢rosgesy by two in otheras’




long versus short glume haiza (43, #2)
| Bbery and Wiebe (2) pointed out a differsnce in lenyth of glume awns
in bariey and its fmportance in taxonomy. Woodward (37) and 611l (11)
found a single factor difference between long versus short glume hairs.

Linkage group I
Hon-gpix-yow (YY) versus siz-row (vy) in relation fo purple (PP} yezsus

Daane (5) placed P, p in the firat linkage group. Buckley (4) found
a crossover value of 20 percont betwsen non-six-rowed versus six-rowed
(V, v} factors in relation to purple versus non-purple (P, p)e Myler and
Stanford {21) obtained 18,19 % 2.17 percant croesing over. Woodward (37)
reported that the combined data, Fy and Fg, from four crosses showed a
recombination value of 14,1 % 0,36 percent for the gene (VE, v®) in rela-
tion to (P, p). The Fyg dats, which is ﬁhelmm aceurate when taken alone,
gave a crossover value of 10,1 £ 1.0 percent. Thieret (32) and Gill (11)
found the genes ¥V, v linked with P, p giving 14.2 L 0.7 percent, and 13.0 £
1,2 percent recombination respectively,

- Non-gix-row (VV) versus six-zow (yv) in relation fo pumle (Pr Pr) yorsus
pon-puzpls straw (pr pr)

Robertson (24), Yoodward (87), and Gill (11) zeported recombination
valoes of 9.0 L 0,68 percont, 11.5 percent, and 12.5 1 3.3 percent, respec-
tively, for these factor pairs,

Linkage group IV
Hoods (EX) yersus swns (ki) in relation to blus (BL Bl) vexsus white aleu-

~ rome (bl bl)

- Boveral investigators have reported linkage rolationship between the

factor pairs hoods versus awns (K, k) in relation to blne versus white aleu~



rone. Grossover values for thess goeno palirs are given beloy:

Immtmaﬁm Rafomm W&  Recombe ﬁawaﬁm;ﬂ

Sucitley | | (4 | 4140

‘Im@ar amﬁ iﬁmﬂmm {15) | é&;@ % m
Myler and mmmm o (1) | | aem £ 1.7
‘Sooduard o un | o zm £ m
Jerkins : an | | 53..@ t 2.3
e a waten
Hmith | - {30} 26,0 3.1'

' Hylor and Stanford (21) maoma a mmd ms for blue, destanated

81y bl whick 18 found to be linked with tulled vareus bull-less (5, n),
Iplmmg it in lickege group IIl, The mmt&;yu oroasover for this linkaye
was found to bo 9,88 £ 0,4 psrcent. |
srens k in relation fo 81 versus gl

frmar and Handerson m} found the facter mx for MM varsus awned
‘spikes (X, k} to be lnked with the non-glossy versus glossy w (m, gi)
favtor pair, ng a mmbmmm mzeanﬁma of 10.0 & Q.ﬁ. WAz
#s'n. Joukina (17), and Snith (30) mma a ramimtim percentage of
33.5 3 1.2, 24,12 £ 3;&, and 3.?.5 3 2.8, tm&tivﬂv. o

aaﬁ Coloman (37), found lim batween the factor pairs for
MM vorsus qlﬂﬁ-? suﬁuwu {61y glg) and W versus awrs (K, k)
with a zeoot
glossy (gl gl) lsaves
Tomer &nd ilandsrson (15), Woodward (38), Jenkins (17}, and Smith (30)

bination of 28,0 paxcant,




8
reported that the gene pairs (51, bl) and (Gl gl) were linked with a 36.0 ¥
3.3, 32.5, 35.12 t 7.7, and 36.0 £ 4,5 percent recombination, respectively.
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METHODS AND MATERIALS

Cromses used in this siudy were a part of a larger sunber, many of
which were studied as %’3'3 in 1951 and seamed to doviate Zrom ewpected |
ratios based on previous data. Host crosees studied were groum in Fg chér-v |
ing 1952 and a fow additional ¥, crosses weve used to supplament the Fy
data, Those crosses wore made by Dr. R. W. Woodward in 1949 and 19640,

Bach cross consisted of 2 to 5§ families of soma 75 to 150 plants cach, ?g
plants were spaced two inches apart &niam 30 feet lony and one foot apart,
vhile Py’s were seedsd in 5 foot rows with a Columbia seeder. After the
plants wers well emerged, they were sprayed with one pound of 2~4-D and

irrigated once or twice during the Bomsons _
Plants in Py wore tiad for those ﬂhﬁmiawa not classifiable at matu- -
rity, suck a= thoe glossy leaf end ﬂMg Each fanily of plants was pulled,
labeled, and tied for later study in the laboratory., During the fall and
and theso characters under luvestigation

winter, F, plants wore examined

. wers recorded by eymbols permitting linksge analveis. A fow hoads frem

each plant were placed in envelopes for seeding to obtain Fy plants for
further etudy,
After colliecting the data, it was first analyzed for individual con-
trasting charactor seyremation; then two palzrs wers compan
ndence or association. Chi-sguares wore ‘mlmm:ed and probability
(P) valves determined and used as a measure of goodness of fit. Vhen the
probability value was less than one percent, the dats were subjected to the

ad at & tims for

h.’ﬁfl”;‘ i mﬁiﬁn.‘

Spacial genatic combinations found in some of the segregating families
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wers asaved for use as future testers to be used in crosses,

Characters nsed in the inheritance studies
The followiny table shows the contrasted characters involved and sym~

bols used in the present stﬁdya/

} ) Contrasted Character T | Bymbol
1e Fon-six-row versus six-row | Vo
2. . bDeficiens versus two-row vty
3. Purple lvems non-purpls lemma Pp
and paricarp
4, : Purple versus white atraw o Pr Pr
Be Black versus white gl@a and B
pericarp
Se | Fulled varsus hull-less carvopsis Ha
7. ' Hoods versus awns ' Kk
" B. Blue versus white aleurone Bl bl
9. . Son-glossy versus glosey leaves Gl gl
1o, Rough veraus smooth awns Rr

11, lowy versus short glume hairs #3 #2




List of crosses showing Utah numbers and parents involved in the

present study:

B

i

B

B

621
666
569
681
634
652
859
881
882
888
890
919
911

944

C 1456 x C, I, 10783

Colsess I x gl VI Kerio

Row 40 x row 39 Pr x Pr

Row 6 x How 47

Row 12 x row 39

Ums B86-2 x 2 row K

White Def., x Lioa C, I, 923
881-1483 n n x Gem,

Co I, 2222 nn x C, I, 7978 ’

Ce Io 3924 - 1 n n 38 x Gem.

!

C. I. 3724 - l1n nzx Linooln c. Io 1‘339
Zoned leaf Wisc, Rust Res., 294 x Colsces I
Unknown

vvii-77 x row 134 8 306-19-1

12
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Bxperimental rosults wili be presented in the following seguence:s
the inheritance of the individual characters; the indepandently inherited
character pairs; and the linkage relationships. |

Interitance of individual characte
Nor~six-zow (VV) yersus gix-vow (gv)

Table 1 gives the F and Fa dw&a for non-six-row versus siz-row {Vv).
Results indicats a single factor palr differenco, Combined data for ?2 and
'Fa arve shown :tn Table 2. | V

Table 1. ta for non-six-yow versne siz-vow in the P g and Fs gensration
chi~square and P values based on a 3:1 ratio

Cross Hoe v v fotal a;? | ¥
{2 850 116 48 154 34493 o017
gﬂ 881 189 33 177 1,088 2me3
Egi% 882 8 15 89 1,566 od=e2
{5 9se 233 85 313 506 i
(8 521 181 52 283 «323 odead
ga 652 124 44 168 .126 o7l
gﬂ 636 79 17 87 1,520 o2=e3
Egiﬁ 669 72 21 83 .27 Gma?
ga 681 97 37 134 «361 oSmed
| fg 64 75 19 94 1,935 o2-e3
Total Fy 543 186 929 A6 -8

UTAK STATE AGRICULTURAL COLLLSE, .
. LIBRARY PR



is

Table 2. Combined dats for the Py and Fy generations and chi-squars and

P values
Cross lios v v #al - ox? P
Total | e 10,136 48-.5
| Pooled 1163 3761838 044 =9

» mg%am “..z;&s m*m
Data in Table 3 vhm a mnofmumai differmm hatmm eiefz’&aiam am
two=row (Vt V) in the Py gmmmm, doficiens boing dmimn*l:.

Table 3. Data for deficiens versus two-vow in the Fa generation emd chi-"
o mmmﬂ?mh&ssh&m&maazlmﬂa“" .

%gxmtim of purple x% mn-—mmle lenma and parimxp in the i’g and Fa

genoyation, as given in Table 4, shows a monofactorial diffemea botween
purple and non-purple, | purple being dumimnt.. In azésses where mm parents
were non-purple, the Fy and Py gegregated 9 purple to 7 vhite (Table 5},
This indicates the possibility of a difference of two mlmntm ‘factors
roepponsible for the empression of purple lemma and parimxp.

Iable 4. JData for purple vessus non-purple lemms and pericarp in the Py and
P‘g generation and ahi-mre and P values based on a 331 ratio

Py B 821 pm'ple % whﬂ:e 95 35 130 161 6.7
Fy B 621 purple x white 145 45 © 190 113 .7-.8




Table 5. Data for purple verscs nonepurple lenma and pericarp in F, and 5‘3
gensration and chi-sguare and ¥ values based on a 937 ratio

“Cross Sos. rat Golor rae maz. 2 E

(3 631 White xwhite 47 39 76,856  .3-.d
Fzgﬁ 08¢ White x white 231 317 458 2.565  .l-u2

{5 911 Unknown 14 65 173 8.8%9 .65

{5 681 Whita x white BL 38 89  1.027 W3-
?agss &84 Whits xwhite 56 45 101 080  .Be.d

(n 658 Uhite x white 86 87 93 697 adedd
Total Fy 492 311 718 005 .90-.95
e e e

Table 6 gives Fa data for a sagregation of 9 purple to 7 white, indi-
catingy that theryo was a two Factor pair dwﬁerém,‘

Tabla 6. Data for purpls versus vhite straw in the Fa ganazation and tia
' a!wi-»mare and P values bagad on a 937 ratio

B 868 Wiite x white 170 139 338 L2097

M %’ﬂ Yorsue w E"—... QM perigarn
Segregation of tho Fy generation as shown in Table 7 indicates that
black versus white ylumes and perivarp differ by a singls factor pair
(3, bl |
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Table 7. Data for black versus white glumes and pericarp in the F, genara-
tion and chi-square and P values based on a 321 vatio

Croas No. 8 Y Total %2 p
B 850 108 46 154 1,948 «leo2
B 881 130 47 177 w271 -
"B 982 62 18 80 . el68 oBme?
3 088 a2 iz 44 #1138 o748
Bago 261 75 336 1.285 a2eed

Eplled (1Y) yersus hull-less caryopsis {an)
' Table 8 shows data indicating a monofsctorial difference between
bulled versus hull-lese (N, n) with the hulled favtor being dominant.

Table 8: Data for hulled versus hull-less catyopsis in the Fy and Fy
. generations and chi-squave and P values based on 321 ratio

(8 881 188 42 177 .120 T8
(s 882 44 24 68 3.8¢2 . 05
nga 890 267 89 396 3,57 0%
(5 o1 197 a2 170 268 o607
(s oas 233 8 a8 506 oS
(3 621 7 s 128 1,077 35
Fols s 75 24 % 063 8.9
Total P, 816 262 1078 318 527
w2 6o 222 2535 +3-45
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Hoods (XE) vorsus awns (kk)
Table 9 gives the F, and Fy data on segregation for hoods and awns.
Results ineﬂmta that hooded versus awned is dependent upon & single fastor
pair (K, K. |

Table 9. Data on sogvegation of hoods versus awns in the F Fg genera-
tions and ohi-umare and P values based on a sl @aﬂo

Croms . Kk Tt ® P
Po(B 920 167 78 265 24904 09
(B 652 849 12 461 - e106 oF=eB
F 7=
Pl sos 250 59 300 5433 02
M&mﬁ data fur Pg zmﬂ ?ﬁ gamemtiens
Total I e 8449 04
Pooled 785 243 - 1435 SIS o35
Interaction T8 .02

Blug (B1 Bl) versus white alevrone (bl bl)
| Table 10 shows data indicating & monofactorial diffezence botween biue

versus white aleurone tm, bl} in the F, and Fy ganatmmm

Table 10. Data for blue vorsus white aleurone in the E‘ and F. @emm—
© tions and @M»—mm and P values based on a :m rati

e S
Pp(B 910 2 78 205 .988 3§
(o o2 40 12 a8 a1 oSes?
'3

{5 666 53 15 88 313 W

aombined data for Pz and Fy mmtim
-1 S—— — — L7 .....al
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Hon-glossy (81 1) versus glossy loaves (gl gl)

Seyregation of non-glosey versus glossy leaves in the i’r“s genaeration,
as shown in Table 11, indicates a single factor pair difference, with
non~glossy baing dominant. |

Table 11, Data on segregation of non-glossy versus glesay leaves in
C Fs generation and ahimm aml P valuea mad on 3:1

- ratios
Cross No. a1 g1  Total ¥ P
" Bess 50 18 63 .78 -8
B 669 75 18 83 lusae 2-.3
B 684 s 19 9 1838 .3ead
Pooled . . 200 55 265 1,690 oleg2
Intaxaatiégw o 1.187 oS

Bough (ER) voxsus smooth awne (zz) :

The Py plants were classed into two groups, rough and awned planta.
Very amooth and semi-amooth were grouped as smooth swned, The F, and P,
dats indicate that the character ‘paiz', rough varsus smooth awn, depends on
a single Mendalian factor (E, r) (Table 13). One family, however, showed
a sagx&qatian in the Fg generation of 15 raﬁgh to 1 smooth, suggesting a
two factor palr differencs. These data are ehown in Table 13.
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Table 12. Data for rough varsus smooth awns in the 5*2 and FS ganamtiam
aml ahi-nquue mﬂ P 'mlues based on a 3¢l ratio

Crossfo, -~ B r - Total xz S
| (a 981 ‘42 0 88 17 - 24449 olee2
pata 88 3L 18 e a8 e
(et 130 8 1 A s
Fyln621 160 28 123 2964 -2

K

ﬂmmmd cﬁa‘ta for Fa and E’a generations

Total | |  ean o2
Pooled 408 - 130 528  1.281 1-.3
Interastion ; | 4,980 -2

Table 135. Butu on smtiun of rough versus smooth awns in tha ?3
gammti:m and chi-square and P umm bued on a 15«1 mtio

Crosa No. - R T ?E’otal xg. .
B 621 14 - & 110 5L 4Bea?

| Long (ﬂ gg) yorsug short g ,‘m,__i__ (#2 #2) -
Table 14 shows data amea‘kiw a mmfamrial difﬁeranm hetwaen luny

varsus short glme naire (43, #2). The ?3 Tows we;m classifiod into thres

* groups, one homozygous for long glune hairs, one with sbort glume hairs,

while the third nagrmtnd :Ear long and shoﬁ: glune hain. T&wae three

typss appeared in uppmxhnnﬁaly a mu retia. ‘ |

 Table 14. Data for long versus short glume ha:wu in 1’3 gemmtim and their
ehi-mm and P values basad on & 321 mtio :

AP P U e g o A e ’-i et dmmom b e A

Cross Yo B Tl B »

B £81 77 22 99 481 8- e5




Following the study of single contrasting characters, a stedy for

nea botuwaen paim was mada,

Table 15 gives data indicating the independence of long versus short |
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glune hairs {#3, #2) in gelation to the varicus other characters found in. |

- the same cyoss,

Table 15, Data for lony versus short glume hairs in relation to other

oharacters :

Vvand Bb, ¥n, Bl bl, Glgl, and R r
Ppendian, Kk, 31 gl, Bibl, and R r
Bband Hn, B r

Ynand Ry

Bome factor peire showed conmiderable deviation from theoretical iade-

Independent inheritance was found betwsen the follewing factor paires
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P yersus p in relation o ¥ versus ¥

Pata in Table 18 show that the factor pair (P, p) for purple versus
non-purple lemma and pericarp is linked with the factor pair {V, v) for RoTe
six-row versus six-row with a recombination value of 23.0 % 2.7 in Fy, and
12,5 ¥ 2.4 in the Fy generation, This behavior was obtained from data in
two crosses. ’

Orosses in which a ratio of @ purple to 7 non-purple was observed in |
the F, and F, generation had a ﬁm&ﬁaﬁim 'val‘,ue of 19.5 + 3.0 in F,, and o
of 12.0 £ 3,0 in the Fy ‘mms.m. These results ave given in Table 17. |
tt‘ablé 16. Data on #egimtiag of 331 for éaxpla varsus non~purple lemma

and pericarp in ralation to nonesim-row versus eix-row segre-
gating 311

Cross o, - ' FV Pv B pr P % Ca0e

F, 8049 193 29 a0 5 less 23,0 3.7
than .01 .

F, B 621 144 8 39 32 12,5 % 2.4

Table 17. Data on segregation of purple versus non-purple in relation to
" siz~row versus non-six-row whon 917 and 3:1 ratios were respec-
tively obtained '

27 3 Ratlo 21

P G0

lol ‘ , ‘»-»-:-Am.._.,.‘, i

T ETam e -
ﬁagﬁ 681 93 7 42 35  less than 01  12.0%3.8
(Bo1l 87 27 27 38  Less than .0l 22.0 ¥ 5.0
%3 869 5¢ 2 18 19  less than 01 L £ 3.0
zaaga 681 84 7 19 19 lLess than 01 18,08 % 5.7
(3684 53 3 22 16  Less than 01  11.035.
F, totals 220 36 102 92  Less than .01  19.5 £ 8.0

Pg totals 161 12 58 54  Less than 01  12.0 % 3.0

At AU SR o 5 ARt




‘4‘Kmkmm&ﬁﬂgmmﬂ
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Pz yersus pr in zelakion

. The factor pair (Pr, pr) for purple versms white straw was found to be
linked with the factor pair (V, v} for nonesiz.row versue six-row, with a
value of 28.0 t .4.& parcent in tha:i’a generation..

Table 18. 'Data on segregation of 917 for purple versus wbite atraw in rala~
ti@n to mmix-m versus nm«m 311

A *!:q%al of am amm alwm tﬁa recombinat

| tm of x k, Sor hooded versus ewned tn relaﬁm to m, m for hxua varsus

white uaa’am was 80,0 £ 3.0 percent,

mm 18« Data m:c smmuun for hoods wam avms (m: in» relation
B blm versus mta aleurone {m&)

> ioe.

B910 161 26 31 47  less than L1 . 23,0 % 3.0

?'sia’esfz 288 54 45 - &7 less than 01 24,5 £ 2.3
-1’-3(15 666° 221 20. .82 .7 Lese than 01 49.5 L 4,2

~93:eota1'sm 8 o7 74 less than 01 sa.mz.o'

Un one Py amt l’a, oross, B 666, a mmimﬂm valua of 83.5 1 1.3

‘peroent, and 0.8 £ 3.0 percont, rospectively, was obﬁafmd batwsen hoods

TErsds awng m& maugm vorsus gmmr lam. ‘@mﬂe &:&a am ahm in

- Table 20 and ave somewhat higher than. mﬂaﬂ Wﬁmlya
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Table 20, Data onm segregation for hoods versus awns {811) in relation to
" non-glossy versus glum leaves (3:1) '

ﬁmis%im K@l Kgﬁl k@l k:ql 7 ' 9 B GO,

By B %@ 312 41 63 29 Lam ﬁhﬂn 83.5 & 1.3

FgBEBS 156 24 23 17 less than .31 30.5 £ 8.0

, - &&mm_, on to .Aw@
mm from one cross, B 665, mdiaaﬁm thst the Pactor mix‘ (E&, Bl)

:far blua versus um;im almmm m unkad with the factor gaa;ir tm. gl} for
mwzmm Yersuy ghsay leaves with a mmubimt:mm value of 40.0 iﬁ 4.&

pervent m the Fa gemmtian.

Table 21. Data on segregation :Eur blue versus white alcamm in relation
‘ gm mnmmy varsug glossy leaves where both mim ware MONG-
aotor

Croas ?m’n. Bl (31 iﬂl gl bl 61 hl egl P ‘ ‘ % @.ﬁ.

FgBe66 159 32 2 9  lese then .01 4040 £ 44




DISCUSSION AND CONCLUSIONS

This study consisted of & nunber of oroeses designed to support ‘a

project previously investigsted, but met adsquately solved. A rather wide

covarage of factor pair inheritances ultimately results from the study of
these unrelated orosses. | g |

" & faw summary statements may help to raduce these data to significant
contributions. By combining all crosses having similar contrasting char-

acter pairs, the mods of inheritance has been verified in many cases, The
“inheritance of purple lenma snd pericarp, for exanple, is eithar monoface

torial or dilybrid depending on the pazents involved.

" A second significant contribution of this study reveals the independ-
ent relationship between fastor pairs, some of which have not yet been lo-
cated in linkage groups. This information indicates that the gens pairs
omes or at least 80 genetic un;ﬁ-

concerned are sither on different chromos

apart if on the same chromosome.

More important to the barley geneticist is the linkage relationship
found between geus pairs studied in the same crosses. It takes a number
of crosses to establish a linkage aceurately enough for chromosome map-
ping, Seversl linkages have besn found in those studies and each is
trented separately as it fits into the picture.

One new linkage betwsen purple straw (Pr, pr} and row type (V, v)
appears to be indapendant of purple color in the lemma and pericarp which
also shows linkage with V, v. A follow.up study of the new linkage should
be nade, |

Several linkeges in group IV are prasented in one to three crossas

£



25
giving recombination values conaistent with previocusly recorded linkages.
These crossing-over percentages for the Bl, Gl, and K genes will assist
in more accurately locating the map distance for these factor pairs. Two
or more factors are often found to be responsible for some chraﬁors, for
example, the purple color, blue aleurone, and smooth awns, In some cases,
these factors are complementary; while in other instances, they are dupli-
cate or entirely different genes on different chromosomes conditioning the

same character,
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Eight orosses in F, and six crosses in the Fy genoration were studied - |
for their allolic ratios and for asscalations between different factor
pairs, . | i | | :

Nine fa&toz mim, W v), W'k, v). (E’, pl, (8, b}, (N, m). (E, k), ,
(B1, v1), (61, gl), and (#3, #&3 showed simple Hendalian iaheritance in one
oF moTe crosses, whﬁe three ahamtan showed & two factor m;r dii"wm@ :
rasponsible for timix iahardﬁmm. :mm threa characters ware pumh o

‘ lma (P C), purple uﬁm (Pr ), and nmoth — ry rlh

Independent mmm was ebmmﬂ batmen the fallmim Mm of
Eactasal

#3, #2 end P p, Vv, Bb, and i ne

vaaau,zm,xk,mm, Blhi, and B 1, -

ppanaﬁmxk,mm, mhl,anaﬁ’r- o

3@@&%%5%:.

Hnand R r, |

- Linkagas were obsgerved Mum the following mim of fm@ma

(P, p) in relation %o W v} mwgntm 351 and 331 &ezpae‘kimly
with erossovaer value 12.6 2 2.4

(P, p) in relation to (V, v) ammung 917 and 311 respectively
with cressover value 12,0 % 3.0

(Pr, pr} in relation to {V, v) segregating 937 and 3:1 respactively
with crossover value 28.0 3 4.4

(£, k) in relation to (m. bl) segraegating 241 and 3s1 respectively
with crossover value $0.0 £ 2,0

(K, k) in relation to (51, gl) segregating 331 and 311 Wﬁwﬁy
with crossover value 30,5 ¥ 3,0 .
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{51 bl) in relation to {31, al) segregating 3:1 and 3:1 respectively
with croasover value 40.0 'é L)
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