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~~'NEW YORK STATE COLLEGE dPAGRICULTURJ;: DEPARTMENT OF PLANT BREEDING 

• 

CORNELL UNIVERSITY 

ITHACA. N.Y. 

To Maize Geneticists :-

July 26, 1930 

....--, J'~' ':J. I ,. -

Earlier this year there were sent you chromosome 
... 

maps based on a summary of linkage data in maize, but the 

:!Summarized data. could not be mimeographed in time to be of 

use to you before the planting season. Dr. Beadle now has 

these data ready and they are sent you with this to be added 

to the material sent earlier. 

. 
Sincerely, 

RAE:B R. A. Emerson 

ENCLOSURES 

• 

, 
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Is Il{"'"J.{AGE DATA Olt l.iAI ZE 

Note on Mans of Linkage GrouDs 

On the map of the Ra G1i linkage group, fr2 is 

placed too far from gl~. This dist~!ce should be aoout 

10 Ullits~ A ~ore probable location of the fr
1 

gene is 

to the right of iio 
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c - WX GROUP 

Argentia-fi~ely striped leaf 
Aureau chlorophyll-yellow plant 

Aureau chlorophyll-yellow seedling 

Bro~ pericarp with a 
Colored aleurone \7i th A and R 
D'''':'urf nla.."1t 
Defective endosperm 

J0:!:lTless (n &,111111 of Eyster) 
I'J.:~i~t ttor for ale1lTone color 
PO:.kE'lio-'c lea: 
3hrl_'-T-k~n e~lctosperm 

Vires·)iJ:-·.t seedling 
7ire sce~1.t seedl ing 

VirE'sce:::.l.t seedling 

F.1ite seedling 

Wa.,,::y endosperm 
Yellow-green plant 

Notes 

Eyster 1929 
Eyster 1925 
Eyster 1929 

Meyers 1927 
East a..~d Hayes 1911 
Suttle 
Brink 1927 

Eyster 1929 
East & Hayes 1911 
Eyster 1924-
Rutchison 1921 
Lemerec 1924 
Phi DTlS 1929 

Phipps 1929 

De:aerec 1 0 26 
'" 

Collins 1909 
Jen:rins 1927 

pk The 1929 data of Eyster on pk are ~ot consistent F,ith his 
earl ier data.. He malces the state!118nt ij,'1 his 1929 paper 
that. p~c CG.'1d ar s:-;.ow relatively c}.vse linlcage-- hence pk 
prooably lies on the wx side of C. 

The 10:)8.-ciol1 of aUl to the right of 811 is somewhat dou-otful. 
?ecOYt1'!:ii:lation values with C a..'1d sh are "based on separate 
9rofe~~cs.~.~either aUl or aU2 have been tested wit~ yg for 
allelo.llorp .... lsm. 

Virescent-14 was shown by Phipps (1929) to be located in ,the 
C-wx grou~ but his clata was of such a nature that the loca
t ion of 'Ghe fact or could not be deterrnined. 
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Lin~{age Data 

Re c 0':1'b i i1a-
Genes i L~nl:. _ l-;J'ur,:ber of ind.ividuals I tio.=l'l=s_--f 
X y' ,Pllase -x-y X Total No. ~ Authority 

c Wx I R :a 
'C B 

C B 
C B 

C 8h C B 
C B 
P B 

Sh Wx : R B 
r: • 8h IC B ... 
I Wx ;C B 

; R :a 
i 

C VI • R B , 
Wx VI iR 

I 

C Pk Ic 81 
iC S2 

8h Pk !R 8 
: R 83 
: R B3 

l15
l 

340 I 

S5g, 310 
371 i 115 

2542! 717 j 

! i 
I I 

i I , 

I 
24:.5 ! Bre r 'H1 
27.5 Bregger 118 
23.~ Kempton 119 
21.7 I Hutchison 1 22 
22.1 j8tadler '25 
2 .0 ,Collins & 

.~~+:::::-~7-t--:::::-7~ Kem t on t 2 

Hutchison'22 
!Eyster 129 
!Hutchison i 22 
! 

I Hutchison f 22 

iHutchison'22 
;Hutchison~22 
!Hutchison l 22 , 

IDemerec '24 , 

IDemerec t24 
i :Eyster 124 
lE ster i24 
IEyster '"24 
:Evster 129 
lEyster '29 

C Yg! C 8 I IJenkins 127 
,R 8 I IJen:dns 127 
! R B 10 . Jenl<::ins r 2 

8h Yg 

Wx Yg 

C Ar' R B: 
8h Ar 1 R B: 

8h Au!. C 8 , 

C A~I C Sl 
! 

8h AU2!R 83 

8h Gml \C 8 

Wx V1sj_ll 83 

Sh V15: R 83 

8h V141 R 8 

Wx V14!R 8 

i 193 i 546 I IJen~dns 127 
! 2 S ; 1212 : IJenldns r'2 
; 397; 289 I IJen:kinS 127 
I 7~ i 120· Jenkins 127 
I I j 'Jenkins 12 

4075; 461; 

2449 i 1146 
I 

I i 

I 546 I 791 

I 340 133 

I 2693 301 
I 

128 i I 297 
I 

366 171 

768 387 

I 812 I 352 1 I 

146 

258 

139 

172 

307 

263 

1609 lBrink '27 

1237 

3221 i 

I • " . ! 
I 305 156~ I 

! 10! . 6291 I 2~.05 IEyster 129 

i 702 \ 3954 I I 

! 5" 3 IEvster 129 " 

566 I I 2 19 Phipps t29 ! 
I 
I 

5 714 20 129 I Phipps , 
I 

16
1 

1478 IBeadle I 01 4 
I 

~ .. 
I 51! 147g 39 lBeadle 



Notes 

1 
£ and ~ segreeating - 9:7 ratio 

2 
~, £ and E segregating - 27:37 ratio 

3 Ratio corrected for germination by author 

4 See Three-point test data 

5 Recombination value recalculated - author's calculation 
given as 39.70 
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List of Genes 

Flint defective 
Golden plant 
Ger:.",aless 
Luteus seedling 
Luteus seedling 
Luteus seedling 
L ate leaves 
Mottled aleurone (II 811 
Narrow leaf _ 
Pale green seedling 

Aleurone color 
Virescent seedling 
Virescent seedling 
'White seedling 

Lindstrom 1925 
.Emerson 1912 
Demerec 1926 
Lindstror,'l 1917 
Lindstrom 1925 
Jenkins & Bell 
Ke:'!lpt on 1920 

of Kempton) Ke::npton 1919 
Emerson 
3runsoj,1 1924 

East & Hayes 1911 
Phipps 1929 
Phipps 1929 
Carver 1924 



Lin~<.:age Data 

I -" 

Genes ~. 1 l\l'umber of indi viduall$_ tions 1 J.nK. 
I X 

R 

R 

Gl 
R 

Gl 
Lil 

R 

';12 

y 'Dnase X YI X y_ x Y X.1f. trotal 

I 200 ~ P B 55 58 174 487 
p B 1121 25 50 117 31~ p B I 644 60 90 550 ro-34 
jR B 11i~1 81 . 86 18 214 
IR B 612 1 631) 120 481 

Ll P 8 
! I I 3031 2 I 

5 121 431 
! 

81 
1 

69 Ll IR B 35 21 j 5 , i , 

P 8 2 19071 300 0?,3 1686 ~946 Pg1 R 8 1199 i s06 4+S 32 P182 
Pg1 C S 628

1 59 57j146 890 

Pgl R 8 194 71 ! 
i 

265 

W2 'C 8 1329 171,202 j402 ~104 
C 8 648, 741 81 157 960 
C 8 20~~ 1971228 1437 ~957 
R 8 16i 22 I 2! 8} 

1210 
I 

Ll 815 ! 10 r"'035 I R 8 I 

i R 83 585 , 
, R 84 , 1560 
: R 85 I 80 

I ! 348 84 .... 017 
I 

I 318 t 70 I 948 
i 402 ! 11 18 

I 

W2 Gl ! R 8 '1424 651 605 

R 

L2 

W 
2 

L2 ! C 82 837 197 I 582 
: C 8 127J 270 1~23 ! 

33 I 69 '1893 ~ R 8 98 .465 
'12541 SS3 : R 8 S96 I 75 247_8 

Gl ; R 8 
j 

1904 673 866 3443 

L'."J ! R 8 ! 935 420 328 . 683 
c.;; I , 

No. i 
I ! I 

1113 I 
I 75 ! 

la~ 1 

234 1 
I 
i 
I 
! 

13 I 
J. 
! 
! , 

1 
I 

1 
! 

I 1 

I i , 
I 

I , 
I 

i 
I 
I 

I I 
I 

R Gm2 ' R 8 2239~~4 976 i 84 ~083 I I 
i R 8 6S76 47 ~182 I 90-~11095 ! I 

.Gm2 G1 : R 8 2810
1
873 i 3683 1 

I 

Gm2 Pg1i R 8 835 255 11090 I 
R v18: CO 51 15 43 93 I 202 I 
R v2d C B6 77 '10 80 152 319 

Gl Lil I R B I 148 817 924 III 2000 259 
I I C B 222 45 50 211 528 13~a , ! 25.23 ! , 

R Lil ! C B I 208 74 £16 138 506 /160 I ! C 3 6 . 460 191 , 282 374 6S1 7 i191 I 

G 1 Nl I 262 I 74 281 717 t174 
J 

C B 100 I 
RB 196 761 1831 129 It14 1425 I 

I i 2 '2 : ~99. , 
R Nl : C B 385 164 .1 199 316 . 1064 1365 I 

I R B 142 )48 356 163 1002 <~05 
! , 

I 2073 1070 ! 
R L4 I C 8 I 471/114 101 68 ! ! 

I I ! R 8 I 

247 ! 39! i 612 2":)9 I 
I 

! C 8 13217 ! 
, 

W2 L4 O-~~~ I 1196 I 
; R 8 !29:?8 I 1606 I I 

L2 14 I R 8 /1156 963 J 

J!! Authority 
I 

2~.2tL~ndstrom'17&118 
2 .0 LJ.ndstrom 
11'.21 Emerson 
22. 0 I Lindstrom '18 
15.8 Emerson 

1.6 Lindstrom f2=!-

18.8 Lindstrom f18 
I 

23.3i3runson '24 
27 •. 2 !3rtmson 124 
14.6 iWentz 

45 
I 124 iBrunson 
I 

18.5 tCarver 124 
17.8 Lindstrom 124 
lS.6!Lindstrom 
30.8 Carver '24 

I . 125 jLJ.ndstrom 
ILindstrom 125 
i . , I L J.na.strom 125 

22.0 lLindstrom 12 
I 

25.0iLindstrom 

35.41Lindstrom 125 
I 

3"<; OiLindstrom /. ~ 

33. 9 jLindstrom 125 
33,.0, Lindstrom 
41.0 Lindstrom 

25.0 Lindstrom 

31 Demerec '26 
27 Wentz 
50 ±/Hentz . 

50 ± Wentz 

20 Phipps 129 

12.5 Phipps 129 

13.0 I Hutchison 
18.0 Lindstrom 
14.0: 
31,.6 Hutchison 
2~,.} Hutchison 
24.3 Emerson 
IJ .. O E:nerson 
1 .9 
34.2 E~Ylerson 
:20.2 Emerson 
].2.3. 
36 Jeillcins & Bell 
3.2 II II 

~8 
II II 

If l! 

43 II u 
-



Notes 

1 
1918 data indicate complete linkage 

2 C and R segregating - 9:7 aleurone ratio 

3 71 and VI segregating 
1 2 

4 W and segregating w 
2 3 

5 7T , and w3 segregating 
1 

w
2 

6 
C and R segregating 

7 First tvvo classes only. 

df Lindstrom states that df and w
2 

are very closely linked 
but present~ no data. 

S Kempton (1919) postulated this spotting factor, located 
so as to give about 12.5% recombinations with R .. 
Emerson (Unpub.) has additional evidence in support of 
this assump+:ic'1o 
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SU - TU GROUP 

List of Genes 

Defective endosperm 
Defective endosperm 
Gamete - pollen tube growth 
Glossy seedling 

Colored scutellum 

Sugary endosperm 
Tassel-seed 

Tunicate ear 
Virescent-seedling 
Wni te-base leaf 

Linkage Data 

Mangelsdorf & Jones 1925 
Wentz 1925 
Mangelsdorf & Jones 1925 
Hayes & Brewbaker 1928 

Sprague 

East & Hayes 1911 
Emerson 

Collins 1917 
Demeree 1926 
Stroman 1925 

lRecombina-1 
Genes I Link. f .Number of individuals i tions , 
X y "(ihasel X Y . X y 1 x y x Y i Total: No. Cja Authority 

! 
41 

! I 8u Tu C 8 I 113 7 25 149 ! ~ 3 o. i Jones & Gallas-
j i 

11S0 I 344' 29.1 
i tegui '19 

'C B I 420 I 175 116~ 406 iEyster '21 
C B I 7,9 I 441 24L1- 664 148f5 ; 585\29. 4 iEmerson 
R B :1031 i 2 9f5 j 209~ 807 6 29 11838128.6 ;Eyster '22 
R B i 63 I 215 I 16 57 499 i 120 24.0 iEmerson 

b.Ol06 :2d87 128.6 I 
1 Iii \ 

l I I I 

1
25• 0 Su m R 8! 44 I 19 I 11 1 85la I Stroman 124 

.3. 8 :4492 .2018 i 1961 93 f 22.0 Carver '27 
i ! i 

453 I 28276 ! I De16Su! C S f0622 I 7201. 3.2 . Wentz '25 , \ 

I 
, 

! 
214 I ! Su VsjC 8 I 940 I 179 148 1481 32.4 Demeree 126 

! ! 1 I 

V'S Tu I C 
I 

1 I ! I 1 

8 450 I Lethal 451 
. 

~1 ; Phipps I 

~ I l , 
i I 

De.L Su R S 601 ! 238 247 64 1150 
\ 

39 ,Mangelsdorf & 
I I Jones '25 I 

I 1 ! 
11.5 IEmers~n Su TS

5 
C B 657 ! 102 I 51 522 1331 I 153 
R B I 

IS I 344 I 178 60 600 ! 78 13 .. 0 Emerson , 

I I 1931 : 229 11.9 I 

! ! ! 
Ts

5
Tu C B 147 I 62 69 laS 416 I 131 31.5 Emerson 

R B 49 i 166 115 8 378 i 97 2s·.7 ! Emerson 
I 79L1- ! 228 28.71 
! ! Su G13 R B 7f5 1.271 255 82 6$6 160 23.3 IThomas 

10931 107 I Tu G1
3 

C B 168 1195 2563 2751 10• 7 T110mas 
i • 

I 

Bj I 
! 
I 

Su ~ 'R 141 221 229 130 I 137. 6 i 8prague 
L I 

Notes 
de

16
is used instead of dosufor sugary defective of wentz. 

Vg is very near Tu but whether to the left or right is unknown. 

Ga is to the left of su because it disturbs the Tu-tu ratio very 
little at all in pedigrees in which it disturbs the Su-su 
ratio materially (Emerson Unpub.) 

del is ~resuma~ly to the left of Ga, because Ga is between de and 
gu ~Mangelsdorf and J6nes 1925). 
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B-LG GROUP 

Li of Genes 

Intensifier of plant color 
Floury endosperm 
Glossy seedling 
Liguleless 
Silkless 
Tassel-seed 
Virescent seedling 

Linkage Data 

Number of individuals 

Emerson 1918 
Haye s & East 1915 
Haye s&Brewbaker 1215 

Emerson 1912 
Jones 1925 " 
Emerson 19~O 
Demerec 1924 

Recombina-! 
tions 

X Y I phase Xy Xy x y x y Total No. i %" Authority 

B Lg C B 240 134 102 243 719 236 32".$ Emerson 'IS 
C 13- 642 291 282 620 1$35 36~g 31".2 Emerson 
C B 2487 1469 1557 1

2609 8122 37.2 Emerson & 
Hutchison' 

RB 498 1085 1037 504 3124 1002 32" .. 1 Emerson 
3800 4-837 ~I=) .. O 

B Ts C B 259 78 91 205 ~{~ 169 26.7 Emerson 1 
RB 30 106 159 20 ~b 1~". <3 Emerson 

948 21g 2~"3-.1 

Lg TS1 C B 117 52 72 74 315 124 ,9. 4 Emerson 
R B 51 65 64 42 222 93 • i".9 Emerson 

~37 217 40.4 -
B V4 C B 113 24 21 110 26S 45 16.8 Demerec '24 

, 
• 412 366 43.2 t24 _3:_L~_1 RB 501 521 1[500 778 Demerec 

~ 

C B 292 216 203 299 1010 I 429 42 ,,"S Beadle 
28101207 42.9 

B Sk C B 993 78 .00 92<5 2079 la; 7.6 Anderson '29 
339 19 26 298 682 6.6 Anderson, 

RB 2 82 66 6 11)6 8 1=) .. 1 Anderson 
2917 211 7.2 

Lg Sk R~ 187 288 315 167 4571 354 37.0 Anderson 129 
C B" 148 60 67 133 os 127 31.1 Anderson 

1361) 481 ""-51=).2 
". 

Lg G1 2 RB 163 678 697 175 1713 338 19.7 Hayes & Brew-
baker '29 

TS1 G12 i R S 1191 450 435 48 12124 33.2 Hayes & 
, balcer 

G12Fl RB 175 426 3SB 139 1128 314 27.8 "Hayes & Brew-
baker '29 

B Fl 

I 
C B 607 109 142 593 14~1 251 1 7•4 1 BeaCJ.e 

135 41 33 136 3: .1=) 74 21". Burnham 
1170 6 321=) 18.1 

Lg Fl j RB 376 417 453 239 11585 7' t:; :+5 .. 1 Hayes & Brew-.1 .~ .~ 

--- .- "" 
1':10.\: e:r 

I 210 
r 285 320 I 195 1010' 46s" 40.1 Beadle 

2t:)9~ 1120 43".2 
Ts1Fl , R S 232 404 159 10 805, 6.2 Hayes & BXI 

ba"kex 
V4 Fl RB 78 430 452 50 1010 12.7 Beadle 



Y - PL GROUP 

List of Genes 

al Albescent with 
Bh Blotched aleurone! A c :\ i 
fi Fine streaked leaves 
~s Male sterile 

/Pll Purple ~lant color 
so Slit Blade 

/sm Salmon silk s 
v6 Virescent seedling 
v

7 
Virescent seedling 

WI TIhite seedling 

W5 ~ite seedling with w6 
w6 ~ite seedling with w5 
~ Yellow endosperm 

Linkage Data 

Genes Link. 
X Y hc_se 

Y PI C B 

R B 

PlSm C B 

Y Fi C B 

( lU6 
Y WI C 

C R 
Y VI' R D 

Y V
7 C 

C 
V6 VJ IR 
Bn Y C 
Eh PI C 
Y A15 C 
Pl Al C 

" Y "s I C 
'"'" 11 I 

S 
S 
S 
S 

S2 
S 
S 

B 

B 

S 
S 
B 

Number 
XY X Y.. x Y 

I 
I 

49 I 22 215 
5 5 

I 221 234 I 
gO j ~l 30 I 

46 173 ! 59 
367 ! gSO 897 
135 I 3915 374 

!1076 14~ 146 
I 154 1101 971 

0 
37 35 

12 60 
I ! 1 I 

11020 ! i 237 2a9 
1132 1 321 I . {gl 4-~6 1151 ! . 

! 467 225 I 209 I 

! ~~2 I 149 I 1715 
i . uS r 277 \ 106 I 

I 497 1 179 
i 

I 
144 I 51 1115 

I 
26 I 

515 1 I I 

I 1509 171) I 144 
, 160 25 ! 126 

x Y.. 

71 
506 

5~ 
1 

17 
372 
1115 

994 
76 

33 
j 

I 
1 1707j 191 

175 Il~lal !t1 
i 

12 ! 913 

7g ! 11 I 9~1 g .. ' 
237 I 913 I 

i 

I 2103 ! 1)23 1 169 

j 473 1 1,2 ! 
202 I 1330 I I 

31 ! 

Phipps 
Emerson 
Anderson 1922 
Sin~leton & Jones 
E;llerson 19115 
Beadle 1930 
Al'lderson 1921 
Carver 1927 
Carver 1927 
Stroma.."'1. 1924 

Demerec 1924 
DeTtlerec 1924 
Correns 1901 

I AuthoritY.. 
I 
i Eri1ersoL '115 
! Anderson t 21 

Anderson 
Hutchison 
Anderson f 21 

1 

: Anderson 
I 
I 

12~3 I Anderson '21 
I Anderson 121 
I 
I 

! Anderson t 22 
Demerec '23 

I Demerec t 23 
:(24.5 
I I 

! 45 
I 

i Lindstrom i 24 
I 2 ! Stroman 124-
: 42 1 Stroman 1'24-

1 23 
i 

1 Carver '127 

l42 T Carver '27 
I ,6 \ Carver t 27 
142 I Carver '27 

T 
32.3 1Anderson 

1 1.74 1 A ... "'1.derson 
i 26.1) I Phi PILS 
I I Phipps 

4.2 I Singleton & I _ 

I ,J ones 
!R B 

;:;:.::::..::;;-I-____ ~-~ I 

PI MsIIC S 73 15 14 1$ 
, 

S lis Sb ""' v 

s "\" :Mg i'C' - ' ,;.i.. 

S V Sb IT" ... ;:l 

PI Sb C B 
Y S~ I IE S 
PI Si IC S 



Notes 

1 
-,75 and vl6 duplicate Genes 

2 
Segregating for another v - not liruced 

3 P:robably part of this class actually Bh 

4 

.. 

From Bh class 

data in coupling 

Stronan presents da ta -~irhich he interprets as shovJ"ing 
linl:::agG bet';reGn TIll. and Yl12 and also between lill and. Y. 
His data are sufflciently extensive only to suggest 
that tllGse factors may belong to this linkage group • 



Genes 
X Y 

P TS2 

P Br 

Ad Br 

P F1 

Br F 

Er TS2 

Fl TS2 

Br .An 

--. 

m;J. ... _. 

A.Tl Gs> 

.• 

Br Gs 

1 

P - BR GROUP 
List of Genes 

ad Adherent Kempton 1921 
an &~ther ear Emerson & Emerso~ 1922 
br Brachytic Kempton 1920 
fl Fine striped Lindstrom 1915 
gs Green striped Emerson 1912 
P Pericarp and cob color Lock 1906 
tS2 Tassel-seed Emerson 1920 

Linkage Data 

Recombina-
I Link. I N~~ber of individuals tions% 
t "phase X y X y xY x y lTotal No. I ' Auth.ori t::r 

81 0 0 TJ 15$: 0 : 0'. C) Emerson f25--~ 
C B 1219 la 14 1174 2422'29 : 1,2 f Emerson 

258 7 259 -528 11 ; 2'.1 ( Brunson 
RB 0 94 92 2 i 188 i 2 1 1 • 0 Emerson 

0296142 1.3 
:::~ j I 

C B 204 153 I 154 165 676 307 4ao4 Emerson 
508 397 432 518 1855 824 :4. 7 Brunson 

RB 70 71 76 44 271 12 45.8 Emerson 
280211260 :i4).O 

I 
4 ''1' 

! ! 
R S 217 91 85 i 397! 22.2 I Kempton 122 

! R B $6 ISS 17S 71; 5231 157 30.0 • Kemuton '22 

C B 318 107 175 I 24S I sits I 2S2 ;p. 3 Emerson 
C B 359 284 325 359 I 1~71 609 1 5.9 . Brunson 
C B 125 77 III I 89 i 2[ 188 4t;'.8 I Lindstrom 
RB 85 132 163 77 I 451 162}5.5 I Emerson 

I 3o?':!:1 12A141 0 
I ! 

4.5 I Emerson C B 197 10 
4§ 

210 I 426 1 19 
636 33 

1 

610 . 1327 1 sl 6.1 Brunson 
RB IS 325 320 13 6:z:z1 }2 4 .. 7 Emerson 

2430 132 5.4' , 

I 
C B 146 125 119 135 1 244 46.2 Brunson . 

I 
C B 331 177 123 266 

I 
897! 300 33.4 Emerson 

R B 136 247 199 110 6921 246 13~.5 Emerson 
1 "IRq fil1nL ~4 4 

R S 526 255 273 IS 1042 b5 Collins & 
I Kempton 

300 91 134 1 426 11 Emerson 
. 

57 I R. B 7S 92 72 2991 13S 4S.2 Emerson 
I 

HB 5 14 15 2 1 36 7 19.41 Anderson 
R S ~15 312 271 l6 I l514 127 ,Emerson 
R S 58 147 lS3 I" I g I I C S 24 2 8 40 23 I son 

151 2 22 181 1 193, i 9 I Emerson 

R ..s. "". 116 41 s6 1 '3 I 216: 
! i 
125 J Emerson , 

21 E§ plants not clas ied for anther ear. 



Bn 
fr1 
fr2 
gIl 
ij 
in 
pg3 
ra 
sl 
sr2 
v5 

Bro'i'm aleurone 
Frayed-l 
Frayed-2 
Glossy seedling 

Iojap 

RA-GL1 GROUP 

List of Genes 

Inte:tlsifier of aleurone 
P~~e-green seedling 
:s.a.::1osa 
Slashed seedling 
Striate (Same as ioj ap) 
Viresce~t seedling 

Genes 
X y 

IL4.nk~ ! 
!u::'d89 I 

Li:;'1.1:age Data 

~,...:.N:;.::lli::;,-'-u~1)=e=r_o=f::;..,,_ :-::=i::c:;:D cE~: i dual s I 
X Y : X y : x Y 1 ~(--- I Total 

~ 1 I -.I 
" , 

I (>(1 I a B Sl J ~! 32 I o , 226 1 I 712 , i 

-- I 
I 

a B I Bn Gl 1 77; 631 54! ~-O-2 i 4S6 1 

G1IV5 10 B 106 I 9i 6 )120! 241 
10 2351 22 ! 24 I 259 I 1)40 B 
I I 

J i 781 
Bn v5 10 B 83 31 j 29 I '9g 241 . 

35 j., 
l T'~ ! 226 10 B 7~ 35 i 

I 
f " ! °1 467 

16joJ 
I i 

Bn Ea:O B I 104-1100 1161 I 53l± 
Bn Pg3,0 8 I 203 g! 5 I b5 ! 281 , 

I ,-
Y2 Gl~O 

I 

143! 193 S ! 5~~ ! 100 9S4 
I ~ i I 

Yp Gl~O 8 i1351 i 19f51 225 375 2139 j 
Ii, I I 

- Gl1 Sl lR B I ,113 : 800 1014 220 2407 
I 

Bn 81 :0 B 11437 i 2Ll-~ 256 !LLl-03 3339 I 

'Ra 81 !R B I 44'3 lL157 1312 289 3203 I 
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~bese two genes are located at about the S&ue ulaee 
in the chromosome and result in somewhat the same 
type of character. They may be identical or allelo
morphic. 
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Genes Link. 
X y hase 

A TS4 o B 
RB 

A Na RB 

A-TS4 GROUP 

List of Genes 

a Anthocyanin pigment 
na ~xna - dwarf plant 
t s4 Tassel-seed 

Linkage Data 

Uurnb r of individuals 
X y ~. x Y x· Total .oJ; 

90 .63 70 S5 
262 351 372 333 

Emerson 19U~ 
Suttle 
Phipps 1925 

Recombina-
tions 

No. (J 

j 

Authorit 



C 

Parent 
1:0. 1 

Sw'Q{ARY OF THREE-POINT LINKAGE TESTS IN MAIZE 

Parental : 'I 

CO-llbina- II P.ecor.ibinations 
I tions I IRegions i 
. ~o. 1 No.2 Reo-ion 1 ! Rer.rion 2 I 1 & 2 ITotal 

I 

I 4 2! 
.! 6 ;670S 

o 12% 
• i 

j Coin- : 
• • I aJ.- ; 

dence, Authori t T 

; 

!Hutchison 
0.14 j 122 

I ~n wx 215 22S0 121 139 i 669 653 I Hutchison 
4495 260 j 1322 i60S2 i 0.09 i 122 

4. ~ i 21. "0 1 

Jen~cin8 
127 

, 
:Emerson 
!Emerson 
!Emerson 

0.91 i 
Ts

5
Su Tu 122 93 9 15 I 35 31 I 5 16 326 

TS
5

$u tu 163 113 9' 12 I 37 39 I 2 3 37g bmerson 

merson 

491 45 I 142' I 26 704, 1.53 r 
6.4cr, I 20 .. 24, I 

TSr Su tUi 163 1131 
7 I 276 I 

I I 

Lg 111 711 
I 

19t 57 57 
I 296 i 

Sk B Lg 14S 131 
279 

Y PI 8m; 191 
Y pl Srn:436 
y. Pl 

1 
sm' 305 

y pl sml333 I 249g 
! 

P 

P Ts2Br 1141 135! 
276 ! 

! 

i 

TS2 bg; F 112 g, 
1 20 ! 

I 
I 

En Gl V S3 9g! 
1 v~1 77 

I 
I 

En Gl
1 77' I 335 I 

9 

13 

3 

22 

31 

21 
S2 

23: 

31 
107 
22.95'0, 

4g 35 
31 21 

135 
2 .10 

21 31 
45 50 

. 2S 30 
66 59 

330 
S.2q, 

9 6~ 
I 

4 41 
23 . 
4,91k r 

, I 

315 : 
I 

222 ) 
537 j 

, 
$merson 

O.gg; 
I 

, merson 

0.77 ' 

, iAnderson: 
410 i 0.36 i 

! I' 

I 

13 13 1 

26 ! 1327 
2.0~ i 

1 2 

iAnderson 
I '21 

! 
I 

0.40 I 
I 

. jBrllil.SOn 
o. 75 I 

. 
!Bru...l.son 

0.Q7 I 

o o! ~mer80n 
o Al 35 
0.0:01 

o 0 1 241 Kv~(ant24 

1 111 226)1 :Beadle 
2 Ti"'i"'"'=77 0 32 lid ! "to { • ' 

O. '+p I . 



LITERATURE ON LI~KAGE IN MAIZE 

In general, only papers containing data on the linkage or 
independence of factors in known linkage groups are listed. 

Ana."er on 1<" G - The inheritance of salmon silk color in maiz·e. s " -"'. • 
Cornell Univ. Agric. Exp. StaG Mem. 48: 539-554. 1921. 

- Heritable characters of maize. XI. F:Bne 
streaked leaves. Jour. Heredity 13: 91-92. 1922• 

- Pericarp studies in maize. II. The allelo
morphism of a series of factors for pericarp color. 
Genetics 9: 442-453. 1924. 

----~".4-
ma~ze. 

1924. 

Genetic factors for yellow endosperm color in 
Papers Mich. Acad. Science, Arts & Letter 4: 51-54. 

A second ca'se of s"ilklessness in maize. Papers 
Mich. Acad. Sci. 9:1-3. 1929. 

a.Tld Emerson, R. A. - ",Pericarp studies in maize. 
-------~I-.---The inheritance of pericarp colors. Genetics 8:466-476~ 

1923. 

Beadle, G. W. - Yellow stripe - a factor for chlorophyll deficiency 
in maize located in the Pr £! chromosome. ~ner. Nat. 63: 
139-151. 1929. 

Her'i table characters in malze XXXIII. Sl it leaf 
blade. Jour. Heredity 21:45-48. 1930. 

and McClintock, B. - A o'enic disturbance of 
meiosis in Zea bays. Science 68:433. 1928. 

Bregger, T. Linkage in maize: The C aleur'one factor and waxy 
endosperm. Amer. Nat. 52: 57-61. 1918. 

Brink, R. A. - A lethal mutation in 'maize affecting the seed. 
hner. Nat. 61: 520-530. 1927. 

Brunson, A. M. - The inheritance of a lethal pale green s'eedling 
character in maize. Cornell Univ. Agric. Exp. Sta. Mem. 
72: 5-22. 1924. 

Carver, W. A. The genet ic relat ion of endosperm and ch16rophyl1' 
characters in maize. Proc. Iowa Acad. Sci. 31 : 129. 1924 .• 

(A short note without data in which it is stated 
that brindled, a chlorophyll defect {. shows linkage with 
su with about 26% of recombinations). 

A genetic study of certain bhlorophyll deficien
cies in maize. Genetics 12: 415-440. 1927. 

Colli~s, G. N. - A new type of Indian corn from China. U. S. 
Dept. Agri. Bureau Plant Industry Bull. 161:1-30. 1909. 

GaBetic coupling as ~ cause of correlations. 
Amer. Nat. 46: 569-590. 1912. 

Mosaic coherence of characters in seeds of 
maize. U. S. D. A. B. P. I. Circ. 132: 19-21. 1913. 

Hybrids of Zea tunicata and Zea r~osa. Proc. 
Nat. Acad. Sci. 3: 345-349. 1917. 

Hybrids of Zea ra~osQ and Zea tunicata. Jour. 
Agric. Res. 9: 383-395. 1917. 

__________ ~ and Ke~pton, J. H. - Inheritance of w~~y endospern 
in hybrids of Chinese i::1a.ize. IV. Conference internat de 
genctique (Paris). Co~pt. rend. 1911: 347-356. 1913. 

'" 'j 



Collins, G. N. and Kenpton, J. H.- Inheritance of waxy endos
per~ in hybrids with sweet corn. U. S. D. A. B. P. I. 
Circa 120: 21-27. 1913. 

and Inheritance of endosperm 
texture in sweet X waxy hybrids of maize. Acer. Nat. 
48: 5S~594, 1914. 

and Heritable characters in maize. 
!. Lineate leaves. Jour. Heredity 11: 3-6. 1920. 

and Variability in the linkage 'of 
two 's'eed characters of maize. U. S. D. A. Bul. l46S: 64. 
1927. 

Correns, C. - Bastarde zwischen Maisrassen mit besonderer Beruck
sichtigung der Xenien. Bibliotheca Botanica 53:1-161. 
1901. 

Demerec, M. - Heritable characters in maize' X. Zehra striped 
leaves. Jour. Heredity 12: 406-407. 1921. 

s: Inheritance 'of white seedlings in maize. 
561-593. 1923. 

Genetics 

Heritable characters in maize XV. Gernless seeds. 
Jour. Heredity 14:297-300. 1923. 

Genetic relations of five factor pairs for vil"lJs
cent seedlings in maize. N. Y. (Cornell) .t~gric. Exp. 
Sta. MeE. S4: 3-3S. 1924. 

Inheritance of pale green seedlings in maize. 
Genetics 10: 3lS-344. 1925. 

Heritable characters of rmiz'e XXV. Piebald seed- , 
lings. Jour. Heredity. 17:301-306. 1926. 

-' Notes on linkages in oaize. .A!:ler. Nat. 60:172-176,. 
1926. 

East. E. M. - Inheritance of color in the aleurone cells of 
maize. Arler. Nat. 46: 363-365. 1912. 

____ .__ and Hayes, H. K. - Inheritance' in !:1aize. Conn. Agric. 
Exp. Sta. Bul. 167: 1-142. 1911. 

Emerson, R. A. - Genetic correlation and spurious' alleloln'orphi'sr.l 
in maize. Neb. Agric. Exp. Sta. Ann. Rept. 24: 5S-90. 
1911. 

The inheritance of certain for~s of chlorophyll 
reduction in corn leaves'. Nebraska Agr. Exp. Sta. Ann. 
report. 25:S9-l05. 1912. 

Daiz~. 
The inheritance of certain abnormalities in 

Aoer Breed. Assoc. Rept. S:3S5-404. 1912. 

The inheritance of the ligule and auricles of 
corn leaves. Neb. Agric. Exp. Sta. Sept. ?5: Sl-SS. 
1912. 

A fifth pair of factors, A ~, for aleurone ' 
color in naize, and its relation to the C c and R r 
pair's. Cornell Univ. Agric. Exp. Sta. Mem7 16: 23l=2S9. 
1915. 

Heritable characters of ~aize. II. Pistillate
flowered maize plants. Jour. Heredity 11: 65-76. 1920. 

The genetic relations of plant colors in ~aize. 
Corn~ll Univ. Agric. Exp. Sta. Mem. 39: 7-156. 19210.. 

Heritable characters of maize IX. Crinkly leaf. 
Jour. Heredity 12:267-270. 1921• 

The inheritance of blotch leaf in naize. Cornell 
'Univ. Agr. Exp. Sta. Memoir 70:1-16. 1923. 



Emerson, a A. Aberrant endosperm development as a means of 
distinguishinp' linkage groups in maize. kner. Nat. 58: 

J. 
272-277. 192LJ.. 

A possible case of selective fertilization in 
maize hybrids. Abstract in Auat. Rec. 29:136. 1924. 

~ _____ and Emerson, Sterling, H. - Genetic interrelations 
.", two andromonoecious types of maize, dwarf and anther ear. 
Genetics 7: 202-236. 1922. 

________ ~--- and Hutchison, C. B. - The relative frequency of 
crossing over in microspore and in megaspore development in 
maize. Genetics 6: 417-432. 1921. 

Eyster, W. H. - The linkage relations between the factors for 
tunicn.te 'ear and _starchy':"'sugary endosperm in maize. Genetics 
6: 209-240. 1921. 

... 
7: 559-567. 

Inheritance of zigzag culms in maize • 
1922. 

Genetics 

The intensity of linkage between the factors for 
sugary endosperm and for tunicate ears and the relative fre
quency of their crossing over in microspore and megaspore 
development. Genetics 7: 597-601. 1922• 

- A primitive sporophyte in maize. &~er. Jour. 
Bot. 11: 7-14. 1924. 

Inherited deficiency in carbohydrate metabolism 
in maize. Bot. Gaz. 78:446-452. 1924. -

Eyster, W. H. Heritable characters of maize. Polkadot leaves. 
Jour. Heredity 15: 39V~400. 1924. 

Chromosome VIII in maize. Science 64: 22. 1926. 

Five new genes in chromosome I in !:1aize. Ztsch. 
f. Ind. Abs. u Vererb. 59: 105-130. 1929. 

Fraser, A. C. Heritable characters of maize. XVII. Intensi-
fied red and uurple aleurone color. Jour. Heredity 15:119-
123. 1924. -

Hayes, H. K. and Brewbaker, H. E. Factors for color of aleu-
rone a..l"ld endosuerm in maize. .raur. Arner. Soc. Agron. 18, (9): 
761-767. 1926: . 

and_==-=-=-__ ~ 
Amer. Nat. 62: 228-235. 1928. 

Glossy seedlings in maize. 

and 
maiz'e XXXIII. 
1928. 

Heritable characters in 
Sorgh~~ tassel. Jour. Heredity 19: 561-567. 

and Linkage studies of factor 
pairs for normal vs. glossy seedlin~ nnd flinty vs. floury 
endosperm in maize. Amer. Nat. 63:229-238. 1929. 

and ____ ~ ____ ~--
in the B-Lg group. in illaize. 

Linkage studies of factors 
Annt. Record 44:279. 1929. 

~l"ld East, E. M. Further experiments on inheri-
tance in maize. Conn. Agric. Exp. Sta. Bul. 188: 1-31. 1915. 

Hutchison, C. B. Heritable characters of maize. VII. Shrunkerr 
endosperm. Jour. Heredity 12: 76-83. 1921. 

The linkage of certairr aleurone and endos
perr-I factors in waize, and their re1at ion to other 1inlcage 
groups._ Cornell Un~v. Agric. Exp. Sta. Mem. 60: 1425-1473. 
1922. 

Im.~er, F. R. - The inheritance of r-eaction to Ust'ilage Zea in 
J:laize. Univ .. of Minn. Tech. Bul. 51: 62. 1927. 



Jenkins, M. T. - Heritable characters of ~aize XX. Iojap-strip
ing, a chlorophyll defect. Jour. Heredity 15:467-472. 1924. 

Heri to..ble characters of !:'laize XXII. Purple 
pl~~les. Jour. Heredity 17:307-310. 1926. 

A second gene producing golden plant color in 
oaize. A-:.er. Nat. 60 :4S4-400. 1926. 

A factor for yellow-green chlorophyll color in 
oai~o and its linkage relations. Genetics 12: 492-510. 192J. 

Jones, D. F. - Heritable character"s of 'TIuize XXIII - Silkless. 
Jour. Heredity 16:339-341. 1925. 

and Mangelsdorf, Pl C.- The expression of Mendelian 
--~f~a-c~t-o-r-s in the ga~etophyte of maize. (Paper given at Kansas 

meetings of the A ... \. A. S., Dec., 1925). Anat. Rec. 31: 351. 
1925. 

__ ---,. __ and Gallastegui, C. A. - Some factor relati ons in" 
maize with reference to linkage. Amer. Nat. 53: 239-246. 1919. 

KeLlpton, J. H. -A correlat"ion betweenendospern color and 
albinism in maize. Jour. Wash. Acad. Sci. 7: 146-149. 1917. 

Inheritance of spotted aleurone" color in hybrids 
of Chinese maize. GenetiCS 4: 261-274. 19;t9. 

Heritable" characters of maize. V. Adherence. 
Jour. Heredity 11: 317-322. 1920. 

r:" Linkage between brachyt ic culrns and" perlcarp "and 
cob color in maize. Jour. Wash. Acaa. Sci. 11: 13-20. 1921. 

Heritable characters of maize VIII White sheaths. 
Jour. ,Heredity 12 :224-226. 1921. 

________ -= ___ " - Linkage between brachysm and adherence in maize. 
~er. Nat. 56: 461-464. 1922. " 

Heritable characters o"f maize. XVI. Dead leaf 
margins. Jour. Heredity 14: 349-351. 1923. 

" Inheritance of dwarfing in ~aize. Jour. Agric. 
Res. 25: 297-321. 1923. 

Kulkarni, C. G. 
dent maize. 
273. 1924• 

Inheritance studies of white capping in yellow 
Papers Mich. Acad. Sci. Arts and Letters 6:253-

Kvakan, P. - The inheritance of broWn aleurone in maize. N. Y. 
(Cornell) Agric. Exp. Sta. Mem. 03: 3-22. "1924. 

-" Heritable characters in maize XXIV. Twisted 
----s-e-e~d~l~in-gs. Jour. Heredity. 16:427-430. 1925. 

Lindstrom, E. W. - Linkage in maize: aleur"one and chlorophyll 
factors. Ar~er. Nat. 51: 225-237. 1917. 

Ohlorophyll inheritance in naize. Oornell Univ. 
Agric. Exp. Sta. Mem. 13: 7-00. 1910. 

11: 269-277. 
Chlorophyll factors in naize. 

1920. 
Jour. Heredity 

Ooncerning the inheritance of green and yellow 
pigments in maize seedlings. Genetics 6: 91-110. 1921. 

- Heritable characters of maize XIII. Endosperm 
defects - sweet defective and flint defective. Jour. Heredity 
14: 126-135.1923. 

356. 1923. 
Genetic research with maize. Genetics 5: 327-

Oomplementary genes for chlorophyll develop
ment in ~aize and their linkage relations. Genetics 9:305-
326. 1924. 



Lindstrom, E. W. 
- Genetic factors for yellow pigment in nuize and 

their linkage relations. Genetics 10: 442-455. 1925. 

Lock, R. H. - Studies in plant breeding in the troplcs. III. 
Experiments with !::laize. Ann~ Roy. Bot .. Gard. Peradeniya, 
Vol. III, Part II:l-lS4. 1906. 

Mangelsdorf, P. C. - The genetics and norphology of sooe en~ 
dosperm. characters "in maize. Conn. Agric. Exp. Sta. Bul. 
279: 513-614. 1926. " 

and Jones, D. F. - The expression of Mendelian 
factors in the gru::letophyte of maize. Genetics 11: 423-455. 
1926. 

Meyers, Marion T". 
carp in maize .. 

A second recessive factor for broWn peri~ 
Ohio Jour. of Science XXVII: 295-300. 1927. 

Munn, w. J. - A factor for soft starch in dent corn. Anat. 
Reco~d 44:279. 1929. 

Phipps, I. F. - Heritable characters in maize"." XXXI. Tassel 
seed-4. Jour. Heredity 19: 399-404. 1925. 

- Inheritance and linkage relations of virescent . 
seedlings in ~aize. Cornell Agr. Exp. Sta. Memoir 125: 1-63. 
1929. 

Stadler, L. J. - Variation in the intensity of linkage in maize. 
&~er. Nat. 59: 366-370. 1925. " 

The variability of crossing over in maize. 
Genetics 11: 1-37. 1926. 

Stroman, G. N. - Gonetic relations of chlorophyll and antho~ 
cyanin seedling characters in maize. Genetics 9: 91-123. 
1924• 

____ ~ ____ --_ - The il1herit&~ce of gertuin chlorophyll 
characters in maize. Genetics 9: 493-512. 1924. 

Sprague, G. F. - Heritable characters of J.:1ui'ze XXVII. Colored 
scuttllum. Jour. Heredity lS:41-44. 1927. 

Trajkovich, Helen - I~~eritance of xantha seedlings in ~a~ze. 
Cornell Univ. Agr. Exp. Sta. Menoir S2: 1-13. 1924. 

Webber, H. J. - Correlation of characters in plant breeding. 
Amer. Breeders' Assoc. Rept. 2: 73-S3. 1906. 

Whi te, o. E. - Inheritance of endospen::l color in r.J.aize.. .Ar:1er. 
Jour. Bot. 4: 396-406. 1917. 

Wentz, J. 
germ. 

B. - Heritable characters of r.~aize XVIII. 
Jour. Heredity 15: 269-272. 1924. 

Miniature 

Wentz, J. B. - Linkage between sweet-defective and sugary en
dosperm in maize. Genetics 10: 395-401. 1925. 

Woodworth, C. M. - Heritable characters in maize. XXVIII Barren 
sterile. Jour. Hered. 17: 405-411. 1926. 




