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INTRODUCTION

1 ~Ear$@$ {Hopdewa ap, ) 18 a griﬂsigal umﬁ%ul orop therouphe

gut mueh of the wwpld‘nnﬁ.ia of grest scononic Inmportance in

the United Btstes. Sorlinz barley is 2 leading @@%ﬁé&rﬂﬁ@ﬁ in
Utab. - "

Barley has weny dosiveble charscteristics which make 1t
an oxcellent plant for genstic studies. BSome of these chupe
acterlstles sre low chromesone number, almost complets self-
Pertilizatlon, rolative sese of hybridization, end eesily
elensifted hereditary charactors. |

The ogtablishment of genee or factors ot dofinite lool
in linkege prours 1s a velusble eid in fupthoring breeding
progrems and the altinmcte Lmprovement of berlsy. All seven
Z&ﬁkagﬂ groups have boen cotablished although the location
of only a small number of pones is known in aone of them and
moat of those gones were mapped fron informatlon obtalned
from crosses involving only two 5@ three facbor pelrs.

This thosis deals with deternining the location of Cive
genes bolisved to be in linkage group IV and to esteblish new
linkegos 4 possible. Speoifically planned orosses lnvolve
ing fyom two to flve of these genes were used in this study.
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RENIFW OF 1ITERATURE

; i‘ﬁmw is piw of the fow crops on whieh mejor genetle
omphesis hes been piven, thus meking e largs smount of liters
gture avollsble to the Investlgstor. . |

Review of literature on the gonetlcs of berley in
1imitad hore bto those ﬁmmmﬁm used in thisz nmdya'
g‘mﬁi‘é:mg 8l Chorne
Hlue a;e.» one (B1) ve. white &l
Woet of the litarature mammm thet e single dominant
pone is responsibvle for blue sleurons with the Fy plants

sogregebing in the simple Yondellen retio of 3 blue to 1
white plourone. This 1o substantisted by the 1lnvestirations
of Buckley (1), Robertson, et al. (11), 0311 (5) and Woodward
{14 ). ¥yler and Stanford (2), however, obtalned a 917 ratio
in the Fp of & nmm betweon two white verdiotlen 1%&&%&%

the presence of two complementery Tactors,
Boods (X) vs. gwns (k)

Numerous workers, snong those Duekley (1), Desne (2), |
Prager (L), 0111 (5) and Wopdward (14}, heve reperted that in
Wsmam \bgmézz hooded and awned forse the Fo sogrepates
three-fourths hooded to onsefourth swned plents concluding
thet @ eingle dominent gene is responalble for hoods,

8o, 8% pl, scoording to Ssith (12), obtelned 3:l ratics
in mmhmamm and 917 rablos in others, im&i‘mmimg the
posgibllity of a second faster, 0111 (5) states that Ubleh



| 3
axglaiﬁa the segregntlon of bis crossoy on a Ywo fa&ﬁmr’bﬁﬁiﬁ;
with é-aamﬁnnnt K4 factor for hoods, and an A factor for
long ewng. Thus KNAS and XHes plants ure hoodod while kihA
8re 1ang‘¢ﬁnaﬁ. and k&aa are short awaod inﬁiw&dualau
Hon-zoned {Zg) ya. Cole

pnds zoned leaf (zp)
Colarads zoned leawss mro maried by trensvorss yollowish

stripoe. Zoned loafod plants ere reguently yellowlsh in
onlor untll aimost fullﬁ devologed, Thege ploats ara,ﬁhﬁﬂaa*~
torlzod by e roducod size and latenops of mabuprlty.

Investigetions by 0111 {5) aud osdward {14 ) show none
zonod leaves to be duminant in the Py generation with ﬁh§:3Q
plantas segregating in ths simple Kendelion ratio of 3 none.
zoned o L Colorady adm@ﬂ lanfl, |
Non~glossy (GL) vs. glosay lenf {gl)

The glossy leafed plants in this study ore aharaexamiﬁaa
by waxy blosmléess looves,. 5@an.y1&m@n ey be fupther idehe
tifled by a scalded appesronce of the heads,

Woodward il&} found noneglossy leaves to be cominent
wiﬁﬂ the Fa an@rmgaﬁing inﬁa 3 noneglossy to ) gi@ﬁﬁ% lﬁafué
plante .

Robertson and Colemsn (10) deseribed sn additionsl face
tor peip for mmnnﬁma»my versus glosay plants (C1p, gl,)s
Trelr voport 43 not &loar sa to whether the antire plant was
glossy or the follage only. Such plants wors somewhat
weaker than normel oness Crosses botween noneglossy x plossy
plants segrogeted 3 noneglosay to 1 plossy in the Fp generae
tlun@~-1mmaé‘nnﬁ Bendspson té} ugsed G1l, gl for nnnqglgnmy
versus zloasy seedlings end obtained & 3:l ratio in the
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first sogregativg generation, ggeln Indicating thet & single
fector palr governs the lnheritence of this cherccter.
interzoediun (1) yo. parkly fertlle intersedium (I ;@; IRy
toctors I, 1P and & offeet the degres of ﬁwalumﬁm of

the leteral Tlorets in wﬂ,m‘a this allolic sorics wag oge
tnblwmd by the werk M‘ Lepnard (V) end move mmmly vl
fied by Yoodward il.,als. :f"wtw@ 13 and Ehlh plive tm typos of
purtly fertile intersedlums, whille 11 le the typleal two row
plent showing no kernel developuont in the lrtorel florctss
The 1 is dominent to I end IP whilo 1 s dominent ”ca 1, sl
though doplinsnees la :mi: complete.

fickortoon (9) end Loonard {7) fourd that the develope
ment of laterel florets i eimple in inheritonse. The Fp of
8 non-interuedius {(two row) wmma'mm & partly \i’wwm
intermodiun segpegeted 3 nopeintermedium to 1 partly z‘ﬁwfzmﬁ
Interaedlua. |
Henwplossy (Gs) vee glovsy eulm

Culmo and splkes of @mma rocesnive foy the gene pa m .

wm ond without bleom.

woodwsrd (1) and 6111 (5) found that the Fp of wwmﬁ
involving nonsglossy versus glessy culms and oplies (Ca, m)
serropnte in o simple monofeetorial ratic of 3 noneplossy to
1 gloany. L
Ppevious Linkage Stvdles
£g ¥8. Zg An relstion to K va. k

Yomop and Henderaon (6) in thelir linkege studiss in bape
ley found the nonwzoned versus zoned leef (Zy, %) facton
pelr to be linked with the hooded versus awned fector paiw




, | &
(¥, M showing & 640 4 m& penrocent reambmmtmm wammw
wﬁudma wondward (14) mmma & 130 & 3.1 percent w&mmm*
tion, while 6111 (5) reported a 30,0 £ 947 pércent valus with
) amail anpunt of datae.

K 8, g in relation m }, k&8s I o¢ ,:L_

| Rebertson (9) found the factor psivs for pertly fwm.a
intermediun versus mn»m@amu&m (I, £} and hoods wwm
awns (K, &) to be nmm& with a 15.12 2 . 0.65 porcent mm«»
blnution, Leonard i?) @Mﬁimﬂ ® 1&@3& + 0,61 percent re~
combination between @%m mmiatmadim verasus pw&iy fertile
Interdediwa {1, IM) end hoods versus awns (K, k) gons paivs, .

X ys« X iu relotior

on £o BL wme BL

- Linksge r&ln‘t.mm betwean hovds versus swng (F, k) umi
blue versus vmw sleurone (Bl, bl) have Leen atudled W
miwa investigators. ’
| Buskley (1) in o cross mmlving; the repulsion phase cbe
| tained a recomblinetion velue of LCs5 percent whils Robertson,
8t 81, (11) with mors extensive data obtalnod g resomblnstion
velue of 22,50 % 0.8 pervent,

Hyler and Stanford (B) reported two complensntary fage
tors fop blus aleurones One of these x'mtax«? palrs (81, bl)
wie llnked with the fector pair for hoods veraus awnw (%, k),
placing 1t in linkage group IV with & recombinetion valus of
2ha72 2 1473 percent, The seaond feotor pelr was deslgnated
as Bly, bl, and was found to bo linked with the faotor palr
for hulled versus nshed kermel (N, n) which placed it in
1linkege proup IIL. o

Iemer ond Henderson {6) obtalned o recombination value




valuo of b4lie0 % £,3 parcent for the factor peirs for blue
veraus white aleursne (Bl, bl) and hooded vorsus swned spiles
(, ke €113 tﬁﬁlin a sixilar study Tfound these pene palrs
to be 1inked in thres crosoes inw@lv@mgrﬁmﬁy'm.amnlminumheﬁ
pf planbe with the lollowlng reconblineation percentogost
2he0 % 6,1, 33,0 % 6.0 and 36,0 3 747+ Woodward (14) ocbe
tained sn sverass reconbinetion percentage of 27.5 3 1.2 from
fourtesn Crosses. . | ﬂ

% vs. k in relation bo £1 ¥e. gl

Trmer ond Henderson (6) found the fsotor pelr for hooded
vorsus awned splkes (¥, k) to bo linked with the noneplossy
versus glessy lmaf'ﬁﬁl. gl) fector palr, showlng o roconblings
tion percentage of 10.0 % 0.0, toodward (14) obtained an
everage rocomblnctlion percontage of 23.5 & 1.2 from seven
erosges lavolving these gane palrs.

Robertaon and Colemen (10) found linkage between the fage
tor paire for nomeglossy vepsus glosay leaf (Glp, gly) and
hoods vorsus awng (B, k) with 8 25.0 percant reconblination.
Dl ve. bl in relation to OL ¥a. gl

Immer and Hendeprson (6) reported that the gene pairs
(31, bl) for bluo versus white elourcne and (01, gl) for non-
gloasy vorsus glossy loal were linked with e 3640 & 3.3 porw
cent recombinations Woodwerd (1) obtaimed mn avevrage recone
bination. gﬂrﬁanha&n of k1.5 2 2.6 Irom four erossea lnvolving
the @&w@a Bl, bL und 01, gl.

EL yg. bl in pelation to iq ¥8. Za

Woodward (1L) obtalined a linkaze of tha faﬁiar paly

{Bl, bl) for blue veprsus white alowrons aud the feaotor palp




{Zas a@) for mmmnw Wmm soned plants with & recombines
tlon value of 2649 $ 11-*5 mmm.
Zo ¥ Za ib relstion $o OL ve. gl |
Mr and Emndwam (M found the gmu for non-soned
versus soned lead w‘,, %3 to be linked with the gene paly
(e1, g1) for mmﬁww versus glossy leaves with . 3,& pod ﬁhs
“ mmiﬁﬁ%ﬁﬂﬂﬁ | | | |
..M.w glz in celation 6o I v8s | | .
Robertson and mlmw (xm »&ﬁa&m@ & ﬁwmim@%m velus
of a&&@ parcent for the factor palrs (01, glg} mmimw
vmﬁa glossy leaf end m, M %Mly fertile versus none
fertile mﬂmﬁﬁm |

MW nm! ﬁemam m geave the known gens wm m :
ohwomosome IV es followss & k ® gl bl, with the gl end b1
36 units apart. | | -

Smith (12) proposes the following gens order afber pes
viewing the availsble literstures k u gl ble |




MATERIAL ASD LETROD

_The crosses used m mm study wers ma&e in the spring
of 195@, by Dre He W %@dmxwﬁ st the exparimental Parm Nopth
Lagm, Ttah, ‘

hpprovimstoly sixteen florats, ususlly the mﬁ'wm ones
on oach of two or more plants @m aneaacsulsted end pollinated
for esch cross, The Ty pleants resulting from these crosses
wors grown spproximately twelve lsches spart in vrows two feeb
apart to sid in obtelning lerge plants with & nexlmin rumber
of aesds. : |

Phrae of thess Py plants having four contresting fector
paira were used ss pollen parents in &n attempted back oross
study. Two snthers wers renoved Irom many of the florets and
used to pollinate a genetic tester recesslve for bl, k, 1,
end 2. It was belleved that gl was algo present, Some LOO
flovets wore lncluded in these polilnations.

Baok aross progeniss were seeded in the sewe nmenner as
the Py ts desoribed above while FE plants weye pgrown in powas
one Toot apart with fvon one to three lochos between planta.
Hach ‘Fa sroaa conpleted of three to five rows, gach row Papri-
aonting a fanllys

Plants with chevecters difficult to distingulsh ot time
of harvest, namely, zoned lesf, glossy leaf, and gloasy sula
and aplikes, were tled 1n the Cleld with colored sbtring ot the
time these characters mm be mz;ét sasily observed.



9

The ¥y ploents when natured wers hervested and the lndiw
vidusl plunts wore examined mzﬂ sontrasting charactesrs involved
in esgh crose. Severel heads from esoh plesnt were saved fop
mmxmimﬂm on for Fa seading. Alap certeln wmﬁm@m
feom the Fp will be mm a8 parents for ¢ future breasding ww
gram, |

To ¢aloulete reo ﬁ%&hi#@ﬁan values, the product nmethod waoo
used with the mmm Mmg ‘those selouleted by Flsher and zma
muksand (3): The uh&wwﬁ teat of goodness of fiﬁ wes ugod
to interpret the data. The ¥ values for ohlesquere were tekon
from Snedecor (13).

Symbols of the six Mendellan cherecters used in thie
study are as tan@mm‘ |

Blue vs. white alowrone 1 bl
Hoods va. awns R &
Hormol ve. Golorado zoned leaf %o By
Normal va. glopay loaf ¢l g1
Two row vs. fertile intermedium 1 Ior3h
Normal ve. glossy culm and splhe Go g8

The following are the orosses which were used in thig
atudy with the numbers esssizned then and the paronts useds

B B6L 2R Tester x B L30.158

B 853 8 38«1s1 x 2R Tester

B 846 B 3094942 x B J1015-2

B BLT B 31841542 % B 4763 g1

BONS B 310e15eZ % B 306mGnl

B 849 Ums 718 x Booded zoned lesf

B BA0 B 309942 x B m» Sab



B 858
B 916
B 867
B 887
B 905
B 900
B 859
B 90k
B 958
B 591
B 666
81060

10
B L76+3 x B 318«l=l
Wisc, zoned leafl x X, X4
¢ 1343 Ribbon Crass x B 31%«15«3 zoned leafl
Ce I. 3910=1n x C. . 7008
2 R Tester x zoned leel K V I
Ums 7137 x Fooded zoned leafl Ums
B 318-1-l x B [ 76«3
2R Tester V V 1§ C. I. 7129 x Clossy Ums
B 318-15=2 x moned leaf Wisc.
Celsess I x zoned leafl Wlso.
Colmess 1 x gl VI ;
Begk cross F, #1 x T 43 k 3 ¢ b



EYPERTHENTAL RESULTS

m axmmmﬁul results are mmnmw in m:m fallwmg
| dmmmm the mode af inmrwmw of the M:ﬁ!@&mﬂ atmvmu
| , mrnz the 1wsmmmw inim»im& nmmim' pairss the alleles
- whioh sre linked; tm lmﬁmn MRS} mﬁ the results er um
| mk srosa study. il .

| | Inheritence '.&?; Espdelisn &mm |
MM&E Yo, glossy lesves

m sz%mm‘wmﬂ ratio of the Py gamwkmm ns @ivm in
wm 1, ghows thet noneplossy varsus glww lﬁmf‘ 18 mnm
fi@ﬁwiﬂw |

Tabls 1. Segregation of notegloasy vs. g&a&w leaves In the
- Fp peneration with the ¢ &wé}m values based on

2 323. ratio

B 86 ™ 91 1937 a5
By go a2 102 ‘
B 860 106 36 Wz 009 495

o8 Ly 15 e o

B 859 50 12 62 108 .30

B86hy 13 L 1m .20 .90
B 666 50 18 68 078 .80
mmn R ¥

| wm | 2z e Bho 1,§a§ T W20
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g;gg ¥8. ¥hite g@gggggg

~ Table 2 gives thu F@ aegvagatian for blue versus w&tt@
alaurmna. The results signify thet blue veprsus white sleurcne
ﬁirfér by a2 single fasctor palyr (B1, bl) im ail oTOaBeE 0K« |
cept B B4B. Cross B Bh& fita'thé 917 ratio for blue versus
- white aleurone au@geating 8 difference of two factor paira
responaible for the axgvaaﬁian of blue aleurons,

Tabla 2e Sagragatian of blue vs. white aleurons (Bl, bl) in
the Fg g&naraﬁman aaﬁ ahia&qm&ra v&lu&e baaﬂa on &

331 retio |
Cross Noe o BL BL o dotal o RE w
B 86l 1 6 17 960 .35
B 8Li6 73 © 18 91 1.332 +28
B 849 12 W7 199 .203 .65
B 860 102 Lo 2 B (3] 40
B 916 1m0 34 Wi .8 .70
B 887 73 28 101 «399 W85
B 905 8 9 37 009 .95
B 859 e 13 62 .83 .45
B 90l 1 50 160 348 .10
B 958 19 65 . .620 .48
B 571 77 18 95 1,65, - .20
B 666 53 15 68 313 »60
B 905 38 15 53 298 60
Sum of 13 obi-squeres S 15 I L]
Total 523 312 1235 .0h5 .88
Intersction T — 10,593 <60

B 848* 10 17 »0l W8
*Eaaadran a 9%7 ratio _7___ v o g
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Hoods ¥g. gung
$rosses segrogoted three hooded (K) to one ewned (k)
rlant in the Fz peneration indicetine o ong foctor differonce
ss showh In table 3. _
Teble 3.  Segregubiun of Loods ve. ewns (£, W) ix the B

&1 .
ponsration and chiesguare velues basod on & 371
. vatlio -

B 853 %3 3 130 830 4o
B he v S 2 222 - W65
B o7 &5 27 9 L£39 4o
B Ako Lo 1% 59 1,632 W80
n 84y 152 by 199 202 68
B 056 41 2l s 1.0k7 »30
B 916 335 a7 Lg2 #1869 +68
B 86T 148 L1 195 8l W80
B 887 . 27 101 »161 « 70
B 505 26 11 37 Jla o .50
B 859 o a 62 J193 W68
B 5L % ey 98 % N, 11
B 86l 9 8 17 L0808
Bgoc 33 20 - 53 L5935 .05
B o950 T ke 23 65 3730 .08
Sum of 15 ﬂh&éﬁmﬁamﬁn  N ~ ,zaﬁgﬁﬁ‘ 2%
Total . 12h3 TB3 1696 2aBh5 <30
Interestion = ’ 153913_ +30

e B S e e e S A et e A AR S St s uwiieshoniinnd

it e 7 A i el Al

Hon~glossy ve. glosgy ouims end spikes
Table L gives the sogregation of Po plsnts for noneplosay

164230

7 TaiAs KYLD

e IR N NI
LIVRET aweild R
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wrmw gloagy oulng amﬁ ﬁp&k@m The results indlcate that
this emmm difrers by o single factor paly (Ca, g8l
Table !@. zaaimgatxm of mnuglmw vas plossy culns and

%oy (Gm, &) in the Ty generatiosn and mmwmwu .
wmlwm mmw on & 331 ra @ ‘

‘Msn e
B 8hT 70
B &858 Bg
B 859 51

Sus of 3 améagmﬁ

Totai 209 G zt T

i*ha nngmmmm in Fp, mm.e 5, shows that twowpow vers

sus partly fertils mmrmamm piants differ Ly & sinple
tendellan factor palr (1, I or IB) for thils fertillity charvaster.

Toble S TWOmIOW Ve pwﬁlg fertiles Intormedius segregebion
- in the Tp peneration and the ehlesgusre wlums

imamﬁ on @ 351 mﬁm

wa : ﬁl . ‘ M '
B alo 20 L 'ef;; B R
B 87 b 20 &7 L8
B 905 59 19 78 »017
B gob 12 | 3% 161 052
Sum of h amasquwm ‘ ' ‘ ’

Totel
Interaction

B 653" 55 53 208
..,,. -. evoeimer e e < P8R
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, 11
Cross B 853 glives o good £1t to o 111 retis. Py planta
will be prown to soeo 1 @ solution lg posaible for this Ulte

prpleined beobevior,

unod va. zoned lsavoes ~ ‘

Table & which glves data o Fp a-@mﬂg@ﬁwm, stiowg ovie
‘&aag@ that the choragter nonezonsd vorsus zoned lonf resulls
from 8 single factor palr differonce (25, 24)« The large
velue of chiegquere for the totals of the some orosses indle
onpted that the data does not give a good it to the thooreti-
cal ratlo, EHiph seodling mortellty of zoned leel plants
accounts st lsast partislly Top the low P velue. |
Table 6. Crosses botweon nonegoned ve. soned leef (2 ﬁ@}

plente showing the Pp segprogation end the chie
squere vslues besed on & 3tl vatio

s sl 5 o AV P 0 5 b bt AR i 5 e A PSP 05 XA 0 a3 s A i 5 A T Y TS5 S A o A At il sk o

Wow Zg &g Total P
B 84T 23 g2 000 .59
B OLB 12 59 603 45
25 113 498 50
B 860 29 w2 1.507 20
B 867 38 195 8,170 .02
B 405 2 8 37 2.603 .10
Bum of & ohlesguares | 10,551 210

Fotal 800 125 B TN b 1oa8. 01
Intorsotion | T Bs{b5  «15

e e e B A S o 3 o AR

An Indepondently Inherited Chavaster Paip
& study wes naude betwesn the charscter pair {(Cs, ps) fop

Groas

non-glosey veraus glossy culms end spilios and three other
character pelrs bto detersine whether Gs, g2 15 inherited Llnw
dependent ofy or linked with them.
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Toe debernine whother the chorecter palrs ere indspevdent
the eblenquare test la mm te test the {requoncice of the
four ¢lasses desiprated by the syubols 7Y, 3&#, ::i?z' and XY

Table T. :xnbwztam@ of ochapacters in relatizn to nonerlosgy
va, glossy culms and spikes fvom Fp date based on
E gLk 23 1 mtm

ﬁmss Toe L w “

o W @ﬁl " ,A : | “ 3

- (@8 vo» £3 in 3 mlmim o K vee &) -

a 0kt i g 11 il 92 T.701 *,Qﬁ
B 858 72 36 19 8 15 2657 .50
BESY 4o 1 s 3 62 7 W50
Totel “"% 135 2&. ‘ %ﬁ} "‘m.» AE 20
B 847 {&g? - @;@m in w%gmm t:% OL vas 951) b2 .20
B BSB 76 12 21 6 115 6371 .10
B B59 39 m 1 ] 62 h.B5B6 .20
Total 172 37 LS 269 15,519 10
s 85“&} {Gngﬂ ggg’m m’fm tg ) Vae m} 3, M \ Jzﬁ

Tha P valma f‘w gmﬁnma of fﬂs in the above ?wblm &hﬁw
Cu vergus g8 to bo inherited indapsndent of, or fifty or more
g@mﬁiﬁ units fyom the fector palrs (K, k), for hoode and awns,
{(C1l, gl) for nonegloasy versus glossy lesf, end (Bl, bl) for
blue versus wilte aleurons. o

Tables 0 to 1h mmmiw show the deviation from theorote
1cal indepandent segregation ( $$3:321) and also the caloulated
raommbination percentsges. 411 crosses were in thoe coupling



phogo unless othopwlse Indlcebed.
X va. k iu rolation ko 51 vo. B
mmﬁaéﬂ of the éf*wtmr paira oy hoods versus svng (%, k)
in miétim Lo blup varsus white sleurons {81, 1) i shown
in mbia Qe ’m six oresses in the ooupling phose, the deats
indlontesn th&t the fantor yair {iy k) for boods and awns 19
1inked with the festor m&w {Bl, bl)} for blue and white
a}.agmiw glvine 8 roeanbinetion valus of 26,0 * 2.1 pepcent
Crosses B 9@%; E‘%ﬁﬁ and & 571 bave P vsluss which do
tot xndiaata,linka@eérf$w,ﬁﬁa factor palrs ¥ versus % In poe
lation to 851 verous hﬁw

rable 8. ¥ va. k in relstion to P1 vs. b1, chie-squsre
valuog and orpos over percentapes Laned on @
9e313:1 pabio

sty s e et e o o A

Crous X 3y =¥ _ay_ “Tober . Xe . P
so6hk 9 o0 2 & 17 a8.80L lesa .01 mg %a
BEhy 13 21 2k 23 199 25.37 lwss L0 27,0 A7
B9i6 90 20 0 2 Ak 38,517 less L01  2LS 349
BEST 61 13 12 15 101 16,889 less .01 27.5 Sub
BO5e 37 5 9 1 65 20.803 less 01 21,0 5.8
BYOO 25 B 13 7 53 6.228 30 13,0 9k

Sun of Qbﬁﬁﬁﬁﬂﬁl‘%ﬁ o "ﬁﬂsi‘?ﬁﬁ “Teas 01 .;'m:
Total 353 67 70 B9 970 106,215  less «OL 26D 2.1

zw

Intersction 1&1.»36&  leas 40} |
BYW 21 5 7 L 31 1.0 W60 30,0 10,0
oBeg* 35 13 b o 62 L.hse 220 20,5 124

BEIR5E 15 22 3 95 2.889 40 hos 84k
TRopulsien o
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% g, bl in mlaiz;m Eﬂ_ @__, 8. gl

Linkaros of Bl, m. in relation ta G1, gl sre atwwm in.
toble 9y Plue versus .wt.ziw eleurcne (81, b1), when tested
for indepondence in wmlﬂt'imu to notmglosay versus ag;lmw leafl
{cl, g1} pove P vmmﬁ W »55p #T0y #15p 425, wnd .25 fop the
five respoctive wmwm \ maw P values normally wmd m&i»
cate independence ﬁ‘w-_mwe two fector pelr but on ﬁm besis
of other infspmstion ‘wﬁ@gﬁ ahous then to be linked ib ooy .
safe to assume that mﬁ éwmmum percantape is up@w@m
ing 50, A linkege value of 3640 % LS was celenlated fzw ﬁhﬁ
- totel of the five oprosseds

Table 9, Linkapey of Bl
. sam} re@mmmtmn velues bogsed on &

‘bl in relation to m{} 3 % gmwz UBIan
131311 e

Cross  XT Ry XX XY *r-ww

B 666% 37 16 3;3 a 60 35;5 104
BOOL® 8 5 3 1 17 2.0 1949
AL ho 16 16 8 72 19,0 11,3
poso® 75 27 32 & 1z W8 647
B o5g™ 31 13 12 0 ﬁa.@ m@

B -+

Sum of chi=-gquarod TeOBE w30

Total 197 71 10 11"“"?51 ﬁaam 08 3@”“ m
Im;wmmm " B.691 T

Rapulﬁ:m NI

AR 9 i

Bl wg. _&&w -m 1 wgnm. ;

Table 10 showa the linkege Lor the gens palrs of bluw
vergus white sleurcne (Bl, bl) in relation to noneponsd vers
sus zoned planta (2., 8,)« Totols from four crosses in the

repulsion phese gave & recombination percentegs of 3%5 blia

P
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No doubt tho P values of W40, .10 and ,20 for crosses B 48,
B 860 and B 9&5 are ngﬁ'iﬁw anough to sugpest linkage. On
exanining the deta in vable 10, P values are lowv for both the
sun of mhiwaquarms aud'%hé'chlwaquawa on the pooled or total

velues wﬁich.iﬁ&i@atéfiinkagu. Low ehi-squrre values fop

interaction supplies evidence that the vrogeny retios sre ool

sistent.

Table 10, Bl vs. bl in relation to Zs vS. %g, ahimaqm&w@ and
linkage ?@luﬁﬁ based on @ 5

3:3:1 ratia

Gruss;‘?IZVXy"xxtrmyi;@mhalﬂfTA}’kh’ ) ‘ % B8
BELOMI2S 30 41 3 199 10452 less .01 28,8 il

B 814%% T 3 6 1 17 B%W ﬁl‘iﬂ 370 20.6
BO6O% 77 28 36 L 12 6.331 A0 37.5 Tl
Bgos® 2, L 9 © 37 h.750 «20 34,5 1h.2

Sum of chlwsqnaraa m; | 2L 67l 02

Total 233 62 02 € 395 10,148 1eas «0L 4.5 L3
mtaraction 6,526 JJ0

'.,ﬁ?glﬁiﬁn,,ahﬂ,ﬁ

Evs. k In m&aﬁig@ to 1 ¥ _,g,g 5&
Table 11 ahawa_the linkepe rolation of factor pairs

(R, k) for hoods yersus ewns and {G1l, g1) for noneglossy vopw
sus glossy leaf. Totels for three croases, B 847, B ﬂﬁﬁ,‘&mﬁ
B 859, gave & recombinetion percesntage of 17.5 * 2.8, These
erosses were a1l in the eoupling phese and gava‘a‘F‘vﬁlum of
loss thaniqﬁlvﬁuw xn&npanaamm segregation,

The P value for interactlon means the classes vary
eonsistently from thﬁwaxpmataﬂf§;3:331 rati& in ﬁa@@.ﬂ¥ﬂ$$qw



Teble 11, T va. im mmm’nn to 01 ve, g1, values fop @w.w
qmﬁ md réeconbinatlion porcentegoy 'Gmsaﬁ on a
TETRISY wtw

e B e e P oo ot ot b e

'ﬁa " M x‘x Xy %;niml | }: » P 8B
BOL7 60 5 10 17 © 92 33461  less ,OL 1&?5 nga
Bosy W3 kb 6 '1?:!;‘ : ﬁh, 2L.5L3  less 01 17,0 ﬁm@
sosy Wy L 6 0 62 1320 less 01 190 56
Sun of abiaaqma o w 69,704 m;‘.m o -

Total 11},? 122 3@«_ 216 &%zg& loss oC1 17,5 240

._.3.-. ﬂl &!3 \
mmmgn ot fmhw mim mg. By ) for n&mzmﬁ& w:muﬂ

zoned leal and {014 gz;‘;) fw non=zlossy versus glosay ;mi‘ is

ghown in teble 12 mmm ? volues obtained do ot "m'tm;smw
indspendence. These i‘*&iwﬁw pairs ware found to be llnked

: with e rwmgmmmmm vamm of 1L.0 % 5.3 @mam@ fop tm bzm
talo. ALl erosges ww in the wpm»zim phoase, |

Table 12, 01 voe gl 1n mwﬁwn to Z, voe 2, Ohlesgueres
hﬁmﬁ m e %333&1 w;w

ami rec @mmmta Lon valunsg

B aw"ﬁa 12 17 agf\m- . 2 255 .fw
palr* 57 23 22 o w2 792 05 16,0 946
peso™ 78 28 35 1 12 9.76L .02 w..@ 8.0
Sun of chivsquares T a?.xsﬁ less JOL
Totpl 297 63 T R 3@ “lesa (01 mu %]
Interaction A - &3‘}6 Q% .

*Haf ulm.an _

Eva. & in galaggm Lo ,%. ¥8. B _
The assoclation of fectay palrs (E, k) for hoods versus
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awng eid (Zg, 3g) for nonezoned versus sonod leef is shown in
table 13, The %ﬁaamb&nmtign value {5 the lactor rairs wes
cmeekaﬂ in four crosses, © a7, B OLD, B 8Ly, wnd m 067, AL

of hhaa& aroBues wers in the rarulﬁiuﬂ phese, The veluss were

29,8 & 0.6, 17.0 :,13¢6g'8hw9 4 8,1 end 13,0 2 7.0 rercent
reapectivelys The tokal of thede crooses povy w‘wedbﬁbian
ﬁi@ﬁ‘wéluaugf 16,5 * 1.k rercent, ?rﬁbabiliﬁy 1s lesas than
) percent that these cﬁnrmaﬁ@@a gre Inhepited indspondently.
g birk P velue for interactisn suprests aans*an@nuy of tha
rrogeny retlios. |

Table 13s X ve. ¥k in relation to Gy vae ng chi=aqusre
valuos mnﬁ.vnnambima%iun peyoen
G23:311 reabio

sges besed on &

TR TA T A
BOLTRLL 22 28 2 92
BE4O* 28 12 19 O
poyo* 2 24 26 1 133
pB67"113 35 KT 0O

«05 36.5 b

02 17,0 126

»05  2h,0  B.l
“less (01 13,0 T.0

Sum of chiesquarss 'laqu‘.m.” T
Totel 267 92 117 3. W19 Tess +OL 1945 alk
gntarautimu NN
,,,.,(W....;...;.. it ool i ‘.m.,,_ <o et o oo  enm s it i

L ye. I in
& H....E.. WMWMM.&M

In sll the crosses invelving i va, I or IP end other
fauﬁﬂw5puira, the hipgh © values give evidence of independent
inheritsnce ns shown in teble 1, Recomblinstion percenteges
were oslculated but furnished no informetion as to the locse
tion of the allelic series 1, I and Ib,




Tah&« 1&. { vs. T or I in relation to other factor pairs in
linkege group IV, ohi-gquare and rwm&h&mﬁ fon

values based on a ?133331 retic

R et e ek

.,w.....u‘.l.‘.,.u,‘ ﬁ m Tnt ;\m - _«_7.1 e stote e s v ...,,,‘.f.__..,.,m.......‘ Z..“.,.,...... m ,.; BARSN ..,,.._‘ :
| K ve. & in relation to § vas I or 18)
B ﬁu'z*} 32 16 15 L 67 2325 250 Ll.0  10.0
Byos® 17§ 10 1 37 3.907 30 2840 1.9
Boy6* 1 3 6 12 2k 1285 75 46,5 158
Totel 63 26 316 188 T.hA7 .60 365 74
" (Bl V8o %1 In relstion to L vs. I op IB) . @ .
B8s®27 13 13 1 sk 6.18 20 26,0 12,5
agag*r-t;o 13 19 6 78 2.08 50 19.0 8.6
Totel &7 26 297 132 B.157 5% B
(G wve. g1 in relstion to L vss I or 1D ) I
B8Y 15 7 5 3 30  2.268 0 k6.5 131
B aw“' és 17 12 3 67 24150 W50 40,5 1061

(3@ va. %o 1n val&tiﬁn to 4 vas I Ob my
BO4T b1 10 6 10 67 12,047 less .01 26,0 6y

E 9&5‘* 23 9 b1 ‘37 3.137 W40 L35 13,2

The firat three linkagm maps were plottod from informue

tion obtained from orose B BLT, © BOl, end B 848, The rinal
one wes charted f{rom raéumb&uﬁtimn yﬁvanntagas caloulsted from

the total values as shown in tables 8 to 13 inclusive,

The linkege mep obtainsd fyom orose B 847 shows the gens
order &5 be 2. 01 K. B 86l plases 01 end Bl on the spposite
sides of K3 the oprder belng 01 X 11, while oross B 848 shows
the srrangement of genes in the order Z, X Bi, |

& linkepe mep plotted from recombinetion pareqntsgin
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based on totel velues gives the followlng gene orders 25 Gl
E Bl, Caleulated values from bl to gl and m, are glven but P
values 1n tables 11 and 13 tndieate that bl 1s 50 or more
genetlc units from the other two gons lool.

BT Zg e B X

W " %Qw ’

ALL | Zg, ' - =5
ﬂm: =
“{iﬁgw
# Qe : 36% - —
L . 3@.“ " ' s i ‘ ‘n ]
| Beckoross Datu |
mm on the backeross plants is given in table 15

?able 15» &ﬂma data, mh&wmwa values for amw
, mm on a 111 m@m o

E V‘u k . o o '
12 3% h.000 08
A5 36 18,776 less ,01
1 ve,. X

Bl vs. B -
20 16 I 36 O .uga_




. 2

Thisty six backersss plants wers exaninsd o determine
possible linkage valuss, The P valuss in table 15 show that
only fhw factors Bl wrmi bl and 1 veraus I give & good £it
to the amm%d 111 ratlo, A recombinetion percentage of 60
was oaloulated for these two faotor pairs, Thus Bl versus
bl was found to be inherited independent of, or 50 or mors
genstio units from the 1 slleless |
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to be 1n 1iﬂ%n&@ gvnuﬁ qu In this irv@atigaﬁiam howavory
this aarica was not fmﬂhﬂ to be linked to any sthop raatawa
mtuﬂtad. Thin mey e aua to the 4ifrioulty in cl&uﬂ&fyimg
twoerow (11) and in&awmaaium {11) plants, snd tho amall
plant populatlions ﬁvhimahlﬂ» The ¥ and v gones oz aw
flelens and sixerow wwamm&t%valy apre aplstetic to t&@ i, Ty
Th allellc seriss. In futupe orosses bo determing the 1inke
epe relationshlp of @hiﬂ ssries obe should use the following
genstypes ay pﬁ?@ﬁ& glamhaz v 4% and v v IB IR, By &@1&5
this, larpe gu@&l&ﬁ&ﬁﬁ5vmf wure easlly alaaaifiﬁblw-yl&ﬂk@‘
ghould bo available. The I IP plant hes & nueh higber pers
cent of forbtility of latapsl {lorets than the 1 T plont and
is thus emsier to contrast with the twoerow plant,

Ko previsus &ﬁ%&w@tﬂ to study ilnkeses on bLatk arnau\ ‘
dats 1n barley have been veported in the litersture. F0£ﬁ ‘
santage of sead amﬁ‘ih:ﬂﬁa back cross muterlal was low, |
making only # sasll nusber: of plenta svailable for sbudy.
%he rooessive genoile %&mﬁ@n, vl k, Lend 2 ﬂaa uaaﬁ o8 the
pmumm payent In m‘km ‘these erospes. In i‘uﬁwa hwrak
nded thet the genetic tester be used
us the pollen purent becauss the plants with receasive genes

araagaa it is pecoiine

for hoth za@éﬁ amﬁ~@lﬁ3§? lgad are wekkoned and set vory lew
sonds. '
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SUMMARY

The following allelic palrs exhibited e zingle factor
differance for their inbaritances

Bl bl Blus vs., white aleurcne

E k - dooded vs. swned

lo By Normal vs. Colorado zoned

0l gl Normal vs. glossy leaf

111b Twoerow va, fertile intermedium
Os g8 Normal ves, glossy culms and spikes

Independent inheritance was found between the following
factor palrs:

08 g8 and K k

Ge gs snd Gl gl

s g8 and Bl bl

L va. I (or I%) end B1 B

1 ve, I {or IP) and 01 g1

1 ve. I (or I®) and ¥ &

1 va. I (or IP) and Z4 24

Pregented below ars the factor palrs which showed linke

age end thelr recombination percentesges wilth standard errors.

K k va., Bl bl 26,0 & 2.1
K k ve., G1 gl 17.5 2 2.8
Kk ve Zg 3¢ 1945 2 Lok ’
Bl bl vs. Zg 34 3245 & Ly

01 gl ve. Zg 3, 1.0 2 5.3



Bl bl ve, Gl g} 36,0 % .5
The following gene order for linkage group IV i3 pro-
posed: Za G1 X Bl.

28



(1)

(2)
(3)
)
(5)
)
o

ne)
£

' {10)

)

- (12)
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and yellod seedlings in two
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