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To Maize Genetics Cooperators:
Thix is the annual call for copy for the next 

News letter. I have set January 31, 1943, as the dead

line date for this material. Please send copy to the 

Department of Plant Breeding, Cornell University, where 

it will be assembled and forwarded to me at Pasadena, 

California,
Since the emergency has doubtless mada i^ imposei.J.- 

for some of you to continue your genetic studies, those who 

have material suitable for the News Letter should make an 

effort to get it to me on time.
Sincerely,

f 2 ^  u 7  r  L e  ^ x

ka 1 :P R. A. .’Emerson
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I. REPORTS FROM COOPERATORS

The data presented here are not to be used in publications without 
the consent of the authors*

R. A. Emerson

Bureau of Plant Industry Station, Beltsville, Md.

Several backcross progenies involving genes located on chromosomes 
3 and 7 were grown in 1941* They were not reported in the last News 
Letter as the data had not been summarized, hence they are reported now. 
A few additional backcross progenies were grown during the past season 
and are reported* Cold, wet weather following planting resulted in veiy 
poor stands in both seasons, but it is felt that the segregations 
obtained are not sufficiently distorted to modify gene order.

1. Backcrosses involving genes on chromosome 7*

0 1

gl ij 
+ +

2

bd7
+

1-2 Total

69 53 4 4 68 26 4 2
230122 8 94 6

Linear order and map distances are: gl - 6 .1 - ij - 43.5 - bd7
(500 seeds were planted , 46.0% produced mature plants.)

0 1

gl a! 
+ ♦

2

ij
+

1-2 Total

268 182 32 52 2 5 0 2
543450 34 7 2

Linear order and map distances are: gl - 15.3 - si - 1.7 - ij
(1,000 seeds planted, 54.3% produced mature plants.)

02 ra gl ij
+ + + +

0 1 2 3 1 - 2  1-3 2-3 1-2-3 Tbtal

273 213 24 28 6 3 49 56 1 1 5 7 0 2 1 0
486 52 9 105 2 12 2 1 669

Linear order and map distances are: 02 - 10.0 - ra - 2.1 - gl - 17*9 -ij
(1,000 seeds planted, 66.9% produced mature plants.)



02 ij M7
+ + +

1 2 1-2 Total

69 56 24 44- 38 44 7 17
125 68 82 24 299

Linear order and rnap distances are: 02 - 30.8 - ij - 35-3 - W 7
(500 seeds were planted, 5 9 M  produced mature plants.)

2. Backcross involving lg2 and genes on Chromosome 3*

135

rt + lg2 a

1

+

2
Bg

3

+ +

1-2 1-3 2-3 1-2-3

7 6 36 33 23 35 4 2 4 3 15 11

rHO

13 74 63 6 7 26 1

order and map distances are: rt - 8.3 - Rg - 32.9 - lg2

325

Merle T. Jenkins

California Institute of Technology, Pasadena, California

Much (btaiied information has been collected on the numerous trans
locations under study. I do not feel that this information would De of 
enough general interest to be reported in raw form in the News Letter.
Some time I hope to get it organised in more useful form. Here are a 
few miscellaneous items, and a brief statement on the practical use of 
translocations.

1. A plant homozygous for Tl-2c but heterozygous ior striate and 
pericarp color (repulsion) backcrossed gave +P28, +£49, sr P43, §L £25 
showing linkage with about 37 per cent crossing over. Since Tl-2c is 
very close to sr, this places it to the left of sr, substantiating the 
indications from previous data submitted by Emerson and by myself.

2. A crossover has been obtained between Y1 and i6-9b, which ma}' 
help to determine the position of Y1 on the chromosome. The position Ox 
Y1 has been made difficult by the great amount of suppression of crossing- 
over which has characterized all translocations thus far studied in the 
proximal half of the long arm of chromosome o.

3. A number of new translocations have been isolated and some 
information collected. They include the following which have been



identified as to chromosomes involved

Index
number Chromosomes

index
number Chromosomes

a-33
c-43
g-3
c-15
a -37
a~80
B-49
D-5
B-42 
C-36 
a -29
c-7+0

1-3
1-3
1-3
1-3
1-5
1-6
1-7
1 - 7 
1-8 
1-10
2- 4 
2-8

F-2
a- 10 1
a-22
a-94
a-2.6
c-31
F-22
B-45
B-10
B-70
a-66
F-33

2-10
3-5
3-8
3- 9
4- 9 
4-9
4- 9 
4-10
5- 8 
5-10
6- 9 
8-10

4. One complex translocation (Index No. B—2) involves four 
chromosomes 1, 3> 4> and $. It is closely linked to su. It is al^o 
close to bm with much suppression of crossing-over between cm and jar.
No linkage "information has been obtained on chromosomes 1 and 3.

5. Utilization of translocations with endosperm markers in the 
study of economic traits. In studying the inheritance of any difficult 
trait, a simple test can bo made for linkage with an endosperm character 
such as su or wx, especially if the multiple recessive combination 
occurs in one of the commercial inbred lines. For example, in studying 
resistance to bacterial wilt, a resistant line can oo crossed with a 
susceptible sugary, and the Fp crossed to a susceptible sugary inbred. 
Comparison can then be made between the resistance of plants from starchy 
vs. sugary seeds of the backcross car. This tests for resistance genes 
in the central portion of chromosome 4. If this test is negative then
a similar test can be made involving translocation 1-4&. (Resistant 
x su Tl-4a) x susceptible sugary inbred, a test of plants from fiu vs. su 
seeds then becomes a test for resistance genes in the long ar,of chromosome 1 . 
From the standpoint of testing technique, it means that su can be used as 
a marker for any chromosome or part of a chromosome for which the proper 
translocation is available. And the same recessive sugary inbred line 
can be used for all backcrosscs. The suppression of crossing-over in 
the neighborhood of the translocation aids in making the method mere 
efficient in detecting linkages* Ii* an appropriate series of translocations 
existed, it would be possible to cover the entire chromosome complement 
with the use of one endosperm gene such as su.

The series of translocations available at present is not sufiicient 
to cover all chromosomes usin0 only one marxor gene. By using two series, 
one with su, the other with WX* it is possible to nave- at least one- 
translocation for each chromosome. More translocations are being isolated 
and it is hoped that, year by year, the scries available for this 
purpose will be greatly improved and simplified.



Work on the inheritance of economic traits by using endosperm 
marked translocations is being taken up at several of the corn belt 
experiment stations. To facilitate these programs I have made theJi 
crosses hero at Pasadena with such translocations as are now available
These were:

su series -- l-4a, 2--A&, 2-U c, 4-5b, 4-5d, 4~6a, 1 -8, 1-9a, l-10b 
and a new 2-1 (a-29)

For sweet corn lines I was able to add 1-7a, a new 1-9 (j.h-22),
1-10 (B-15) and a multiple 1-3-1-5 (B-2)

wx serios - l-9 a , l -9 c , 2-9b, 3-9a, 3-9b, 3-9c, 4-9b, <>-9u, 8-9a,
9-10b and new 1-9 (F-22), and 6-9 (a-66)

2T series - l-5 a , l-5 o , 2-5b, 3-5b, 3-5c, 4 -5 c , and 4-5d
The above is too large a serios for completion of tests, except for 

such traits as can easily be tested in the seedling stage. But the 
additional FL‘s may serve as a reserve for checking any indication. o
linkage#

6. Use of translocations in corn breeding. Once any significant gene 
for an economic trait is located, it should bo possible to transfer that 
rue to any commercial inbred line with only a minimum of alteration o 
th inbreS line itself. In simplest form, the inbred line would first be- 
crossed with the proper translocation (one near the locus of .he gent)* - 
The F'i would then be backcrossod recurrently to the inbred lint selecting 
Sways the semisterilo plants. Then on selling, the homozygous transloca
tion inbred can be isolated. The next step consists of crossing the 
translocation inbred with the desired gene, and backcrossmg to .he 
translocation inbred. Then, on solfing and eliminating the 
the result should be essentially the inbred line homozygouo for the a.sired 
gene. The length of time required is considerable, but can be re-duo., 
by various shortcuts. No great number of plants need be grown, nor is 
much labor required. And an economic gene could oe transferred .o any 
number of inbred lines simultaneously. This method is suggested ora. x 
such traits as are difficult to follow, such as for example resistance to 
disease, insects, drouth or cold. It is essentially an indirect metho 
which controls the valuable but difficult character by substitution of 
pollen semisterility which can be easily and precisely fol-owo .

E. G. Anderson

Columbia University, New York City

i. Relation between knobs and ehroinoccnters of int... a. auclci. 
Resting nuclei of maize stained with Feulgen contain discrete, deeply 
staining bodies in addition to diffuse chromatic material. These- deeply- 
staining bodies aro called chromocenters. A good^correlation was foun 
between the number of chromocenters in the interkinetic nuclei and the



number of knobs present in the pachytene chromosomes. In strains free from 
conspicuous knobs but possessing B chromosomes a good correlation was 
found between the number of B chromosomes and the number of chromocenters. 
The chromocenters derived from B chromosomes are not as large as those 
from some of the larger knobs —  evidently all of the heteropycnotic 
material observed in the B chromosomes at pachytene is not represented in 
the chromoconter. That portion of the B chromosome immediately adjacent 
to the centromere of the B is more knob-like in appearance tnan otner 
portions of the chromosome and it is believed that it is this proximal 
portion which forms the chromocenter. Plants free from conspicuous knobs 
end B chromosomes have a great majority of their interkinetic nuclei free 
from any structures which might be interpreted as chromocenters (except 
for the two nucleolar organizer regions on chromosome 6). That chromo- 
centers' often fuse is indicated by the range in number and size. Strains 
vith knobs of approximately uniform size have chromoccnters of uniform 
size —  barring fusion — while strains with different sized knobs have a 
marked range in size of chromocenters. The data obtained are summarized 
in the following table.

Tissue
Knob No. 

at B chrom
studied Strain pachytene No.

root A 9 0
style A 9 0
root B 6 0
root C 6 0
root D 0 U
root E 0 0

Number Mean No, Range
nuclei chromo in Modal
counted centers number class

100 8.16 4 -11 8
100 8.00 4-12 8
100 5-05 2-8 5
100 5.22 2-6 5
100 3.27 1-5 4
100 0.22 0-1 0'

Occasionally the number of bodies classified as chromocenters was 
greater than the number of conspicuous knobs. This may be due to the 
misclassification of diffuse heterochromatin as chromocenters or more 
likely to the failure to distinguish small knobs at pachytene. Fusion 
of two or more of these small knobs might give rise to recognizable 
chromoccnters. In every strain stu led. the number of chromocenters was 
determined before that of knob number. All preparations were stained 
with the Feulgen reaction.

D. T. Morgan, Jr.

2. The interaction of bronze (bz) with factors determining anuhocyanin 
colors. - The bronze (bz) gene modifies the pigments involved in plant 
color. A B PI bz plants are not purple but aro a deep reddish-brown.
A B p]L bz plants have a bronze instead of a sun red color - the bronze color 
is also a sun color. A _b PI bz and A b̂ pi bp plants are pigmentea but the 
normal red pigment of the culm and glumes is transformed into a bronrush 
pigment. The bronze gene is not concerned with the primary reactions detex’- 
mining the presence or absence of color but does modify in some way the 
pigment molecule. Aleurone color is also affected by bronze - the effect 
being a ’bronzing1 of the purple (Pr) and red (pr) pigments. Pericarp



color is not affected i.e. plants of A P bz constitution have red pericarp. 
The action of bz on both the plant and aleurone colors may indicate a 
close chemical relationship of these pigments. The following linkage 
data on the location of bz have been obtained:

Yg2-3z self 
Bz-C B.C. 
Bz-C self 
Bz-Sh self 
Bz-Sh self 
Bz-Wx self 
Bz-Wx self 
Bz-V self

Percent
recombination

13
5
5
8
10
24
30
33

Number of 
individuals

2656
573

313$
454
739
454
739
739

On the basis of the above data, which are mostly F2, the bz gene 
falls between yg2 and C. Inasmuch as Dt is 7 units beyond y&2 the 
revised linkage map of chromosome 9 is tentatively as followr.

Dt Yg2 Bz C Sh_______Bp M _____V
0 7 21 26 29 44 59 71

3. Gametophyte factor in chromosome 3. A gamete factor having an 
adverse effect upon the ability of pollen grains possessing it to eifeet 
fertilization has been located in chromosome 3. This new gamete factor 
is independent of the genetic constitution of the silks and hence is 
different in this respect from the gamete factors in chromosomes 4 and 5- 
Pollen with this factor is not visibly different from normal. Approxi , 
matcly 12 .7% of the functioning pollen from heterozygous plant;, carry 
the gamete factor. The linear order in chromosome 3 is L£2 A_£a with the 
gamete locus some 10-12 units from A. Presumably it should lie close 
to etched (ejt).

A. The preference of Jap beetles for liguleless-1 leaves. ihe severe 
infestation of Japanese beetles in the summer of 1942 at Irvington, ... ■ . 
made possible the observation chat these beetles found the leaf -issue 
of liguleless-1 (lgl) plants very much to their liking. Leaves of all i£ 
tester strains were nearly destroyed and many plants died. In axi cultures 
segregating for lgl an accurate classification for lg. ano Lg could oe 
made from tho amount of leaf tissue eaten by the insects. Lg. plan^b 
adjacent to sister lg. plants were nearly free from beetles while tne 
lg plants literally swarmed v/ith them. Plants homozygous tor Igp. had the 
same, or nearly so at any rate, degree of infestation as did their normal
sibs.

M. M. Rhoades



Connecticut Agricultural Experiment Station 
New Haven, Connecticut

1 . A late flowering mutation arising in one of the long inbred 
Teaming strains, C14, shows no appreciable differences in plant or 
4ed size at full maturity. At two weeks after planting the late plants 
ore about half as tall as the normal inbred plants. These slower- 
'rowing plants are about six days later in silking but continue rapid 
Growth longer and finally arrive at approximately the same height at 
the end of the season. This is an example of a deleterious recessive, 
not easily detected, that slows physiological activity.

2. Reciprocal crosses between inbred strains may show small differ- 
pnees in amount of growth in early stages after germination due to 
differences in embryo size or seed condition. These differences usual y^ 
disappear by the time the plants flower. In crosses of a Rice pop inbreci . 
with very small seeds and a yellow dent inbred with largo seeds marked 
differences were obtained in the reciprocals. Three weeks after planting 
the dent parent was nearly twice as tall as the pop parent and proportiona y 
larger in overall size dimensions. At this stage the dent x pop is 
taller than the dent parent while the pop x dent Fp occupies an inter
mediate position between the two parents. The hybrids and parents tassel 
and silk in the same order as their initial embryo weights: V.L) dent
x pop, (2) dent parent, (3) pop x dent, (4) pop parent. At the end of 
the season the two reciprocal crosses arc equal in production of gram 
and in height and both are tailor and more productive than either parent. 
Production of grain of the hybrid is about 15 times that of the pop 
parent and nearly twice as much as the dent. Both reciprocals reach ful 
maturity at about the same time but the one that is smaller at the start 
continues rapid grov/th longer to reach eventually the same height and 
production of grain in approximately the same length of time, o in ce one 
of the hybrids starts smaller after germination and ends up larger m  the 
amount of material produced than the larger parent, in the same period 
of growth, one ij) growing at a faster rate than the ouhei .

The parents and reciprocal crosses also differ in the number of 
tillers. The dent inbred averages .03, dent x pop 2.06, pop x dent 1.24, 
and pop inbred 2.83 tillers per plant. The larger number of tillers 
is shown by the hybrid with the non-tillering seed parent.^ In these 
reciprocal crosses having the same genic constitution, tillering is an 
expression of initial vigor large enough to overcome any differences in 
maternal effect. Differences that may exist in the cytoplasm of these 
two widely diverse reciprocal crosses have no effect on the final reaction 
product between the external environment and the nuclear construction of 
the hybrids.

D. F. Jones

Cornell University, Ithaca, N. Y.

1. Aberrant pericarp-color ratios. - A few years ago I reported a 
recessive zygotic lethal, zl, with its locus near P in chromosome 1 of 
maize (Gonetics 24: 368-384. 1939). The effect of zl is to prevent,



i+jj rare exceptions, homozygosis of genes with which it is closely 
United, and thereby to change a 3:1 to a 2:1 Fo ratio when zl is linked 
with a dominant gene or to prevent the occurrence of one class when 
linked with a recessive gene. When a plant heterozygous for zl is crossed 
with one lacking zl, there is, of course, no disturbance of ratios in the 
resulting progeny. The locus of zl, relative to other chromosome-1 genes i

sr msl7 - ts2 - P - zl 

1.7 1.3 1.5

br

Another case of disturbed pericarp-color ratios has occurred in 
at least three supposedly unrelated lines, all of which, however, are 
found to have had one individual plant as a common ancestor a lew 
generations back, namely, a chromosome- 1 marker with the genotype 
p br an gs. This suggests that the disturbance is associated with P 
rather than with its recessive allele.

Two selfed red-eared plants gave progenies totaling 33 red to 89 
white, while three other selfed reds gave progenies with normal 3:1 
ratios. The former also gave aberrant and the latter normal ratios when 
used as the pollen parent in crosses with white-eared plants. Fourteen 
cultures, resulting from white pollinated by heterozygous red, have had 
a total of 329 plants with red and 1143 with non-red ears. Some of these 
crosses huve involved also Tl-3a, the totals being 404 T ana 120 non-T. 
Two cultures involved ms17, P, and T1-3&, from the cross:

' + P + . This 3-point test gave the following results:ms + +y m: + T

0 1 2 1,2 Total

18 152 0 6 
170 6 

2 M

10 18 0 2
23 2

13.656 l.C#
206

The percent of recombination is: ms - P = 3.9, P - T = 14*6. The
recombination value for P - T is less than that indicated by Anderson^ 
(News Letter 14 p.2. 1940). The striking thing, however, is the ratios
of dominant to recessive markers, as follows:

+• : ras = 28 : 178
P : + = 36 : 170
+ : T = 42 : 164

From these aberrant ratios it may be inferred that the locus of the 
disturbing element is to the. left of msl?. hliether the disturbing iactor 
is transmitted through the egg is not known. It is transmitted through 
the pollen. Only a part of the red ears of a culture that shows the 
aberrant ratio yield such ratios in the following generation.

The nature of the responsible gene, if gene it is, is not known. It 
is certain, however, that it is not a recessive zygotic lethal and not a



complete pollen lethal. So far as now known, it might be a pollen semi- 
lethal or a gamete factor, but if the latter, it differs in some respects 
from the Ga gene that disturbs the ratios of the starchy-sugary pair and 
0thcr characters of chromosome

2. White-capped red pericarp. - In last year's News Letter I 
presented data which I interpreted as showing that white-capped red 
pericarp of such varieties of maize as Bloody Butcher is not allelic 
to ordinary red pericarp, JP, as had been supposed, but is conditioned 
by multiple genes at least one of which is linked with red cob color 
and therefore with P. I presented data from F£> F3, and backcrosses of 
the cross of colorless pericarp and white cob, W-W, with Y/hite-capped 
pericarp and red cob, C-R. From this cross, the four possible combinations 
of pericarp and cob colors were obtained, namely, C-R, C-W, W-R, VM .
Grades of pericarp color from 0, no color, to 6, the color intensity 
of the Bloody Butcher parent, were reported and the behavior in inheritance 
was shown to be that typical of quantitative characters.

This year I present data from further F3 cultures and also from 
p cultures. For brevity in the accompanying table, I have grouped 
together cultures which have about the same ranges of variation, and 
may, therefore, in so doing, have combined genetically heterogeneous 
material.

Certain conclusions may be drawn from these data: (l) - From the
cross W-W x C-R, there have appeared in F3 or F^ in relatively true breeding 
form, the four possible combinations of pericarp and cob colors, namely,
W-W (item 1), W-R (item 2), C-W (items 21, 28), and C-R (items 20, 25, 29, 
30, 33). (2) - There have appeared types that breed relatively true for
pericarp color while still segregating for cob color: W-R and W-W (item 3),
C-R and C-W (items 22, 26, 27). (3) - Some cultures still show marked
variation in intensity of pericarp color while breeding true for red cobs 
(items 11, 17) or white cobs (items 10, 16). (4) - In all cultures that
have any pericarp color and that are segregating for cob color, t,he ears 
with red cobs have a higher mean grade of pericarp color than do those 
with white cobs. (5) — In a few cases, the ears with -hite cob^ have no 
pericarp color while some or all of those with red cobs have more or less 
pericarp color (items 5, 6, 7, 18). (6) The gene or genes conditioning 
pericarp color in these instances (5 and 6 above) may be assumed to be 
in chromosome 1 near the locus of IP. (7) - Selection is effective in 
establishing lines with diverse intensities of pericarp color.

From the trisomic cultures of Mr. Einset has come the suggestion 
that one or more genes affecting white-capped red pericarp color may be 
in chromosome 5« In a culture segregating for trisome 5 and for this 
type of pericarp color, the ears of trisomic plants had unmistakably more 
intense pericarp color than did those of disomic ones. This behavior is 
to be expected of characters that show a gene-dosage effect as white—capped 
pericarp color does. A beginning has been made in the use of the other 
trisomes in an attempt at a further genetic analysis of this pericarp color.

3* Differential dominance in number of kernel rows. - In the 194-0 
News Letter (14: 19-21), I reported differences in relative dominance of 
ten inbred lines of 12—row maize and of two 8-row inbred linos in crosses



F^ and cultures of the cross W-W x C-R

lumber Grade
Item of of Cob
Mn f ultures parent color

1 3 0 W
o 2 0 R

fR
3 2 0

A 1 0 R
fR

5 1 0 (W
/ R

6 1 1 7 W
(R

7 1 1 (W
8 1 2 w

/ R
9 1 2 lw

10 8 3 w
1 1 1 3 R

12 2 3
13 3 3 w
U 1 3 R
15 1 3 R
16 1 1 W
17 2 1 R

Cr18 1 1 {w
19 2 1 R
20 1 1 R
21 1 1 W

/ R
22 2 1 l w

CR'
23 o 5 ( W
21 1 5 R
25 1 5 R

fR
26 1 5 (W

CR27 1 5 tw
28 1 5 w
29 3 5 R
30 2 5 R

(r
31 1 6
32 1 6 R
33 2 6 R

Progenies

0

131
116
73
23
51
32
15
2
6

1386
9
4
56

2
8
9

H
13

10

4- -6 -

10 -

19 6

8 16 
5 12 
2 2 

36 16 
1 2
1 7
2 3 

H  17
6 16

3 8 
20 12
6 1

6 9
-  3
-  7

3 1 5 6 otal: grade

131 : 0
— - 116 : 0

— - 73 : 0
__ — - 25 : 0

_ _ - 55 : 0*1
__ _ - 33 : 0.2
— __ — - 15 : 0
_ __ — 12 : 0.8

— — 6 : 0
1 — _ - 39 : 0.9
, — _ 8 : 0

12 — — 12 : 1 .8
10 _ — - 36 : 1 .6
3 — - - 1 1  : 1 . 1

66 17 — - 221 : 1 .8
3 13 5 - 26 : 3.5
23 10 - - 19 : 2.5

6 2 _ - 22 : 1.5
29 8 — _ 68 : 2.5
13 1 1 — - 16 : 2.6

6 5 — - 1 1 : 3.5
1 1 19 5 - 60 : 2.6
25 12 3 - 85 : 2 .1
10 1 - - 21 : 2.5

... — — 10 : 0

19 29 9 67 : 3.6
21 12 1 37 : 3.3
76 70 2 . 155 : 3.1
10 19 10 69 : 1 . 0

13 6 - 23 : 3.1
16 17 21 75 : 3.2

8 2 — 23 : 1.8
9 16 8 13 : 3.5
3 7 6 18 : 3.9

10 12 9 32 : 3.9
6 — — 9 : 2.7
1 8 16 25 : 1 .6
— 1 2 6 : 1 .3
3 12 5 20 : 1 .1

12 31 73 126 : 1 .6
_ 25 55 81 : 1.7
2 U 15 31 : 1 .6
6 — - 9 : 2 .6
3 9 31 1 59 : 1 .9

12 12 3 87 : 5.2

Mean



0f 12-row with 8-row lines. I now present further data on the crosses 
previously reported and tests of a few inbred lines not represented in 
the earlier report. The accompanying table includes the earlier as 
well as the later data.

Number of individuals and mean row number of Fp crosses 
of 8-row with 12-row inbreds

12-row
lines

8-row lines
1 51 Snf. W Y. Fir. Y. Fit. R. Fit.

VI 60- 8.9 54- 9.7
*

IV 178- 9.1 72- 9.6
III 75- 9.0 164-10 .1
VII 120- 9.2 91-10 .1 194- 9.3

2 346- 8.9 391-10.5 103-8.8 79-3.8 114- 9.5 62-9-9
II 89- 9.7 129-10 .1
4 258- 9.4 177-10.6
39 625- 9.6 716-11.4 213- 9.7
G 93- 9.1 37-10.1 137-8.6 217- 9.4
B 221- 9 .1 284-10.5 144-9.0 151- 9.7 81-9.5
b 80- 9.-3 58-10.4 78-9.2 87-9.4
c 91-10.5 88-1 1 . 1 76-9.6 81-10.3

Averages of comparable means

9.4 10.4
9.5 10.5 9.0
9.4 10.5 9.1 :
9.4 10 .6 : 9.7
9.0 10.5

Key to line designations:

1. Luce's Favorite (wiggans) VII Early Pride
2. Onondaga White (Wiggans) R. Fit. Red Flint
4. Bloody Butcher (Wiggans) Snf W. Sanford White
39. Golden Bantam (Purdue) Y. Fir. Yellow Flour
51. Golden Bantam (Purdue) Y. Fit. Yellow Flint
II. Westbranch bS Segregates from crosses
III. Queen's Golden G l of 8-row with 16-row
IV. White Pop b

lines
VI. Dutton's Flint

Of the 8-row inbreds, Sanford White and Yellow Flour are somewhat 
more nearly dominant even than Luce’s Favorite, while Yellow Flint and 
Red Flint are less nearly recessive than Golden Bantam. Similar 
differences are shown by different 12-row lines. Such differences are 
well illustrated by the following frequency distributions for numoer



of kernel rows in crosses of two 12-row with two 8-row linesOi *--
Cross 3 10 12 14 Total Mean

1 with 2 199 144 3 346 3.9
1 " 39 151 437 37 625 9.6
51 " 2 61 183 145 2 391 10.5
51 » 39 13 196 497 10 716 11.4

That these differences in boihavior are conditioned by gene
differences rather than by cytopl.asmic diversity is indicated by the
fact that reciprocal crosses are essentially alike. The following
data from reciprocal crosses are all that are now aval .La Die:

Cross 3 10 12 14 Total Mean

2 x 1 69 58 2 129 9-0
1 x 2 79 55 1 135 8.3

39 x 1 65 227 19 311 9-7
1 x 39 70 187 10 267 9.6

39 x 51 9 135 371 5 520 11.4
51 x 39 3 32 67 3 105 11.3

It is not surprising that 12-row lines exhibit differences in 
relative dominance, because several of them at least are known to 
have different row-number genotypes. But 8-row types have been 
assumed to have the same genotype for number of kernel rows. Negative 
evidence in support of this notion is: (1) Crosses of 8"ro,f ino*?ds
have not resulted, in my experience, in the production of other than 
8-row types. (2) Crosses of 8-row with 12-row inbreds have not resulted 
in types with more than 12 kernel rows. It is, of course, conceivable 
that genes responsible for the 8-row condition may be alleles with the 
same effect on row number but with somewhat different dominance behavior,

4. Genetic diversity of 12-row lines. - Data indicating genetic 
heterogeneity of certain 12-row inbred lines of maize have long been 
available, but have not been reported heretofore in this 'unpublished 
publication". A brief summary of some of these data follow.

Numerous 12-row lines have been obtained from various sources.
Some (A, B, G, b, c) from crosses of 8-row flints with 16-row dents and 
others (III, IV, VI, VII) oy selection from varieties of dent, flint, 
and popcorn. No 12-row type produces only 12-row ears. There are 
always some 10-row and 14-row ears and occasionally an 8-row ora 
1 6-row ear. To determine whether a 12-row line is homozygous it is 
necessary to grow progenies from selfed ears of the more extreme 
variants. To get such selfed ears it is necessary to hand-pollina e 
many plants. This has been accomplished for the 12-row types involve 
in this account. A single example of the results obtainea is given -re

\

Line b had in F9 a distribution ranging from 8 to 16 rows with



frequencies 
diverse row

parent
row
number

B
10
12
14
16

of 4-18-49-14-1 . In F10 > progenies from selfed ears of 
numbers were produced as follows:

Progeny
8 10 12 Ik

1 19 7
5 22 9

2 3 27 6
4 25 3

4 4 34 9

16 Total Mean

1 28 12 .6
36 12 .2

2 40 12 .2
2 34 12 .2
1 52 12.0

The other lines gave similar results. It was concluded, therefore, 
that all were approximately homozygous. When any two of ̂ the nine 
12-row lines wore crossed, except only b x c, it was easily possible to 
establish lines of different row number. For example, the cross _ 
b x IV exhibited row-number ranges from 10 to 16 in F^and 8 to 18 in 
Fy with these frequencies, respectively, 1-43-8-1 and 2-12-37-21-7-2.
In F3 the following frequency distributions wore observed:

Parent
row
number

8
10
14

8 10
Progeny

12 14
34 12 2
2 1 33 7

6 16

16 1C Total Mean

48 8.7
2 45 12.3
14 1 37 14.5

Given different genes for row number in the several 12-row types, 
it should bo possible, by multiple crossing followed by selection, to 
assemble the row-number genes of the several 12-row lines into a single 
line of high row number. In the accompanying table arc shown the  ̂
frequency distributions of all of the ears produced by seven inbrea lines 
daring several generations when selected for twelve rows. and similar 
data from certain single, double, and multiple crosses of these lines 
when selected for high row number.

The seven inbred lines had frequency distributions ranging mostly 
from 8 to 16 rows with strong modes at 12 rows ana means very noai 12 . 
During the five to eight generations shown in the table and among^ the 
total of more than six thousand ears, not a single ear had more than 
16 rows. After repeated intormittant crossing followed by selfing 
with selection for high row number, lines have finally been established 
with modes at 24 rows and means near 23. Two of those lines have not 
produced an ear with so few as 16 rows.



frequency distributions of number of kernel rows of inbred lines 
and their single, double, and multiple crosses



I am now ready to admit that number of kernel rows in maize is a 
much more complex quantitative character than I assumed iu to be when I 
began a study of its inheritance.

R. A. Emerson

Duke University, Durham, North Carolina

Controlling starchy contaminations in sweet corn by the use of 
The gene Ga converged on Purdue 51 gives inbreds whose hybrids ( sixty 
three sixty-fourths" Golden Cross Bantam) are resistant to pollen 
contaminations by field corn. In testing it was not found practica e 
to duplicate field conditions since the inclusion of unadulterated 
Golden Cross Bantam as a check, diluted the proportion of available Ga
pollen.

Where this dilution was greatest, with four chuck rows to^one 
row with Ga, Ga reduced contaminations by 71.6±20.4% (6.E.). /'kere 
the proportion of Ga pollen v/as higher, the reduction was 76.Gcll.dg.
’When the proportion v/as still higher (approaching l i e l d  conditions) 
the reduction was 82.0-tl2.3fo. Since the differences between these 
values are not significant, one can only guess that if Ga were introduced 
into both parents of the hybrid thus doubling the proportion of Ga 
pollen, Ga might under field conditions reduce contaminations by as
much as 90%.

H. S. Perry

The University of Georgia, Athens, Georgia

Translocation 3-5d. - T 3-5d v/as isolated in an early dent corn 
from northern Wisconsin in 1938. (Shuman, JohnR., A chromosomal inter
change ir maize giving both chain and ring configurations ana low 
sterility. Summaries of Doctoral Dissertations, University oi Wisconsin 
Press 57-58. 194.0.) The strain was not subjected to any treatments
known to induce cliromosoraal changes.

Interchange configurations at aiakinesis were examined in 239 
microsporocytes from a heterozygous plant, and 225 were classified as 
follows: 90.6% of the cells had chains of four chromosomes; 4.4% naa
four chromosomes in an open ring, 3.2% had closed rings of four 
chromosomes and 1.8% had 10 ''bivalents". These observations were 
interpreted as evidence of a reciprocal translocation in Vihich a 
comparatively short segment had been exchanged *Tith a longer non- 
homologous one.

At Anaphase I, 79 microsporocytes from a heterozygous plant had 
an alternate disjunction of the chromosomes of the complex, a.nd 9/ 
showed an adjacent separation. These frequencies do not differ 
significantly from equality.



Diakinesis figures from hybrids combining the interchange under 
investigation with T l-2 a , T 2-9b, T 4~9a, T 6-8 had two independent 
complexes of four chromosomes and six bivalents; with T 3-8a and 
rj-i ^_7a there was one complex of six chromosomes and seven bivalents; 
end with T 3-5b there was one complex of four chromosomes and eight 
bivalents. Hence chromosomes 3 and $ were involved in the interchange; 
and it was labeled d since three T 3-5's wore previously described.

Three plants heterozygous for T 3-5d had 24.4$ 227/+ pollen
grains aborted, and 26.3$ of 1315 possible kernels missing^from the 
corresponding ears. These two percentages do not differ significantly 
from each other, nor from the assumed 25$ abortion.

Normal plants as the seed parent crossed with T 3-5d heterozygous 
resulted in /+7 .2$ of 182 plants from two families with 25$ pollen 
abortion. This per cent of partially sterile plants does not differ  ̂
significantly from 50$, i.e. a 1 (normal) : 1  (25$ sterile) plant ratio.
T 3-5d heterozygous as the seed parent crossed with normal plants gave 
37.k$ of 251 plants from two families with 25$ abortion. T 3-5d 
heterozygous plants sibed produced 37.7$ of 212 plants from two families 
with 25$ abortion. Neither of the latter two distributions differ 
significantly from each other or from 33 l/3$> i.e. a 2 ("normal'1) : 1  
(25$ sterile) plant ratio.

It was therefore postulated that of the four equally frequent 
classes of spores expected in the heterozygoto, only that class deficient 
for the longer interchanged segment is aborted. The class of spores 
deficient for the shorter segment but duplicate for the longer one 
survived through the seed - but not through the pollen parent - despite 
the fact that 75$ of the pollen grains appeared normal. Normal plants, 
those heterozygous and homozygous for the interchange were morphologi
cally indistinguishable. Plants homozygous for tho translocation wore 
completely fertile.

Johr R. Shuman

Missouri Botanical Garden

1. Maize from Michoacan. - Professor Ralph Beals of the University 
of California in making a detailed ethnographic study of two 
neighboring Tarascan villages in Michoacan, Mexico, collected 
varieties of maize which ./ere loan d me for study. There were 55 ears 
in all, from each of which I grev/ ten or more plants at the Blandy 
Experimental Farm during 1942. The ears were photographed, herbarium 
specimens were made of the leaves and tassels, measurements and notes 
were made on the living plants, and these data in condensed tabular form 
will eventually appear as an appendix to Professor Beals' monograph.

As a whole, the maize belongs to the race which Cutler and I have 
recently termed "Mexican Pyramidal". The ears taper sharply and 
regularly, most of them show more or less denting, and there is a 
strong but variable tendency to irregular rows. The plants are coarse



hut the leaves break readily in the wind. They are very susceptible to 
nt The tassels have few branches or none at all. At least three 

sub-raoes'aro gro'wn in these two neighboring villages. For two of 
qfc there was enough material to define the central core o 

variation/ BLACK MAIZE is grown only below 8500 garden c_o^
to the homes. Characteristically it has large smoothiy-dented kernels 
with blue or purple aleurone, on a tapering ear about 15cm. lon^.
TULUKENIO varieties are grown only above 8500 feet m  small related 
S  in the mountains. In size the ears vary from as large as Black 
Maize to very small nubbins. Their kernels vary greatly in size and 
shap0 but tend to be small, more or less pointed, and slightly dented. 
While a few have colorless seedcoats, most of them are lightly s 
attained with red or reddish brown. None of them have dar* aleurone.
In such technical tassel characters as glume length, tassel branch numbe , 
and percentage of condensed internodes, the Tulukenio varieties ^r 
closer to Pima-Papago maize than to Mexican Pyramidal. The extreme 
variants of Tulukenio are small-cobbed, non-tapering, early seasoned, 
flinty, undented, and many tillered. They may possibly reflect a _ 
primitive small-cobbed race something like the maize of the prehistoric 
Basket Makers. Taken in conjunction with Mangelsdorf and Cameron ~ 
recent analysis of knob number in Guatemalan maize, the differences 
between the Tulukenio and the Black Maize varieties from the^same 
village demonstrate the importance of considering altitude aoove se. 
level'in interpreting the history and development of Zea ma^s.

Of the three Tulukenio varieties which were examined cytologicaixy, 
two had T B 1 chromosomes and the total knob numbers were 4> U, an 
The two Black Maize varieties which we examined had no 'B' chromosomes 
and had total knob numbers of 5 and 6. Most of the knobs were smai , 
compared to those in the maize from western Mexico (Jalisco),

2 . Glume bar and its inheritance. - Many central American and 
southwestern varieties of maize are characterized by a bar or spot ot 
intense color at the base of the plume in the tassel. It is ratn^r 
rare in modern dent corn; of eighty inbreds examined at Beltsville, 09 
were without any indication of it and in only four was it strongly 
developed. In certain lines and under certain conditions it segregates 
sharply. It is apparently independent of both the B and h series thougx 
its expression is affected by them. It is easiest co score when the 
tassel has just emerged. I have used the following grades m  scoring it.

readily apparent without handling the tassel ..... ++ 
readily apparent only upon handling the tassel ... +
of slight and variable expression ...............  ±
altogether lacking.... ................*.........

The only data I have on its inheritance are derived from a series 
of inbreds from one strain of Papago Flour corn. In two casus the same 
lot of seed was grown in different places and different years. One 
second generation inbred was scored as all ++ at Cold opring, Harbor, 
L.I.: in 1941 and likewise at Boyce, Virginia in 1942. On the other 
hand” the first generation inbred P-3 segregated sharply in Missouri 
in 1940, 10 ++ to 26 0. At Cold Spring Harbor in 1941 the second



planting gave'a higher percentage of plants with glun,e tor but^in m n y
these it was not strongly marked (4-3> + > 5,±, an-J 1 '> ' v

°f the inbreds glume bar segregated independently from the B and R
(sinee the B and R allelomorphs in this material are apparently 

different^from those in most genetic stocks, no attempt has been made to
define them precisely).

P-2, leaf sheath slightly sun red, anthers pink, glume tar +.
First selling, 29 plants all sun red but in v a r y i n g  degree, anther 
color and glume bar segregating as follows: pink anthe ’ p
anthers, 0, 11; green anthers,+, U; green anthers C, 1.

P-6, leaf sheath green, bright pink anthers, glume bar First
^clfinr, 27 plants segregating sharply for glume oar and p 
fs foUows: red sheath, '++5; green sheath, +*, 13; red sheath, 0, 3,
green sheath, 0, 6.

P-8. parental type unscored. First selfing, 66 plants all 
strongly sun red, silks green, segregating for glume bar and an 
color, red anthers,+, 37; green anther,+ , 15; red anther„, 0, 7, --
anthers, 0, 7.

Total number of ears 
Row number
(from collected ears) 

Glume length in mm.
Tassel branch number 
Percentage of condensed 
internodes in tassel 

Percentage of sub-sessile 
upper spikelets 
Pubescence of sheath 
Tillers on ten plants

Michoacan, Mexico.

Black
Maize Tulukenio

25 26

U U
13 12
5 7

10 20

50 70
scattered heavy

0 0-1

Edgar Anderson

University of MSSOU i, Columbia, Missouri
1 Some Alleles of R. Detailed phenotypic comparisons were made 

betwe^ n u e i e s  derived fro, relatively 
The original stocks were mostly ol strain^ cultiva c 
American Indian tribes, specimens of which were supplie _y • •
Kempton. Twenty-two alleles with colored aleurone and colored pi 
effects (Rr series) wore included (abstract in '• J  in a'
In addition a number of alleles of the r series



later parallel study.
The effect of different R alleles upon plant color differs widely, 
to both intensity and distribution of pigmentation^ Since the 

associated independent effect upon aleurone color provides a completely 
linked marker, it is possible to identify even very slight differences 
due to the R alleles, as distinguished from the effects of modifying
factors.

The series is non-linear, in that various cases occur in which one 
allele produces distinctly more effect than another upon some tissues 
and distinctly less upon others. Such cases might be expected to occur 
if the alleles differ only in the extent of their effect upon some 
single reaction, for it might be expected that pigmentation would 
increase with "strength of action" up to a given point ana then delino, 
and that this optimum point might differ in the various tissues concern© 
The effects observed do not fit this hypothesis in any reasonably 
simple form. They suggest rather that the effect of R alleles upon 
plant color is a complex of two or more types of action, mdeponden 
in the sense in which the aleurone color effect and the plant color 
effect are independent.

For a major portion of the plant color effect, however, the reaction 
of different tissues is quite closely correlated. The R alleles may 
be arranged in a single sequence to represent their effect upon 
occurrence and intensity of pigmentation in mesocotyl, coleoptile, 
seedling leaf tip and margin, seedling leaf sheath, mature plant basal 
sheaths, tassel glume, and anther. For example, the occurrence of 
seedling leaf tip color marks a level beyond which lull anther coloi 
is developed and below which anther color is distinctly weak. Full 
coleoptile and mesocotyl color are reached below this level, though the 
color of these organs is deepbr and more rapidly developed m  die types 
with tip color. Distinct seedling sheath color does not occur until a 
higher level is reached, and is accompanied by deepened coloration oi 
the tassel glumes and anthers. In their effect upon this character 
complex the R alleles studied may be regarded as differing merely in 
level of action, and the varying thresholds of response in the tissues 
studied provide a sensitive means of detecting differences in the level 
of action of the alleles compared.

L. J. Stadler and Seymour Fogel

2. New Alleles of A. As previously noted (Nows Letter, 194-1: 44.) 
the gene A^ mutates spontaneously at a fairly high rate to a type 
resembling aP. The mutants, identified by the pal^ aleurone exfc-t, 
produce plants which like aP produce both anthocyanin and anthoxanthin 
pigment. Nine of the mutants were checked for the dominant crown 
pericarp effect present in and a^, and all showed this effect also.

In plant color with 3 and Pi, the mutants were in general more 
deeply colored and more reddish than the standard aP. They vaiied 
rather widely in degree of redness, ranging from a deep brown to a 
maroon shade approaching purple at maturity. The original mutants^ 
and various others which have occurred in later experiments with A ,



form an apparently continuous series between the two extremes. No nutan 
of Ab to a colorless aleurone type or to a type producing only antho- 
xanthin pigment in the plant has been found.

Four representative mutants wore selected for further Buuay, to 
determine whether the differences in expression were due to difference^ 
in the mutant alleles. The factor et, an X-ray induced chromosome 3 
mnb nt located 11 units distal to A, was combined with one oi tne 
mutants and also with standard aP, and the phenotypic effects were compared 
•in backcross progenies in which the various alleles could bo comp^r^
£  plant color (with 8 and PI) in sib plants. The results show that 
th/four mutants represent distinguishable alleles oi A, each produces 
a mixture of anthocyanin and anthoxanthin pigments but differing m  the 
relative quantity of anthocyanin produced. These are designated 
mahogany (Ab-m), cedar (Ab-c), chestnut (Ab~ch) und walnut (A -w).

The aleurone color of the mutant A01s described, as identified in 
et-marked segregations, is paler than that of A or A, but noo so P--*- ^
^  aP. Seed separation may be made effectively in segregations against 
either A or uP. There is also a r-.cognizable difference in aleurone color 
between some of the mutant types, which sometimes is distinct enough ioi 
individual classification.

There are some interesting differences in the action of these pale 
aleurone mutants of Ab and the two pale aleurone mutants at hand which 
arose from other members of the A series. A (News Letter, 1941: -+W 
is an ultra-violet mutant of A, which has a pale aleurone and reddish 
purple plant color, yielding anthocyanin and anthoxanthin pigment,. A 
is a mutant of a, which occurred as a sector with pale purple anthers 
in a plant of a Dt B PI Rr. It also produces pale aleurone and a 
reddish plant color, yielding anthocyanin and anthoxanthin. >quaiita.ive 
tests show a distinct differed in ohc anthocyanin produced by A and
A", on the one hand, and by Ab-m, Ab-c, Ab-eh, Ab-w, and aP on the other.

The psle Ab mutants, like aP, show little or no difference in the 
aleurone color of homozygous seeds vs. seeds he tea os,) - ous lor a* o 

and Aw , in selfed ears of plants heterozygous for a, show clearly 
cumulative effects, the heterozygous seeds being distinctly pale ana 
the homozygous scads often being indistinguishable from full A.

In compounds among the pale Ab mutants and between these mutants and 
aP the plant color effect of the redder member is distinctly dominant, 
and in those cases in vrhich aleurone color is distinguishable the darker 
type is dominant. Abt produces a redder plant color than the A mu^n s 
or aP, but tha hybrid Abt/ap is intermediate, with a pronounced increase 
in anthoxanthin content. A1 1  x aP/a yields progeny of two very distinct 
types, the Alb/ap plants showing a distinct dominant effect of ad on 
anthoxanthin production as compared with the A^ya sibs. This dominant
effect of a.P is not evident in crosses with A or 4b, so far as tne 
appearance of the plants is concerned. It is evident, however, m
crosses with Abr, a Dt-mutant obtained by Rhoades, (News Letter, 1941: 6)



hich resembles A in plant and aleurone color but does not give red 
\ricarp. In crosses of Abi x a_P/a there is a distinct diminution of
red and increase of brown in the plant color of Abr/aP vs- ADr/a sibs. 
^similar effect is shown by cedar, chestnut and walnut, the only A 
mutants tried in this combination. It is wholly absent in A x A /a, 
the Abr/Ali: plants being indistinguishable from the Abr/a sibs.

3. The Action of R and B. No anthocyanin pigment is produced in 
maize except in the presence of suitable alleles of Al, A2, and either 
r or B. For certain tissues B will serve as well or better than R; 
fnr others R is essential regardless of the presence of B. In those 
tissues which may be colored by the action of either R or B, the essential 
qten in anthocyanin synthesis -which is accomplished by R must be 
accomplished also by B, or it must be made unnecessary by some alternative
step accomplished by B.

The effects of varying R action are shown by the phenotypes of the 
various R alleles, and a similar comparison may be made for B by comparing 
it with the weakened B alleles described by Emerson in 1921. Several 
additional B alleles intermediate Ln action between B and b have been^ 
picked up in exotic strains and in dent corn varieties. Their study is 
not quite as convenient as that of the R alleles, but is facilitated 
the use of Anderson’s chromosome 2 inversion to intensify the linkage 
v/ith seedling markers. The B alleles, like the R alleles, differ in tne_ 
occurrence and the intensity of the pigmentation of various organs, and in 
their major plant color effect they may be arranged in a single sequence 
of increasing strength on the assumption of different thresholds of response 
in different tissues. The order of response of the different tissues is 
however quite different from that found for the R alleles. The standard B 
used produces rather strong pigmentation of the seedling loaf sheath, 
coleoptile and mesocotyl, and deep pigmentation of the mature sheath, 
blade, culm, tassel, and cob. With successively weaker B alleles, blade 
color is restricted to the midrib and soon disappears, sheath color becomes 
weakened first in the lowermost sheaths and last in the middle sheaths.
Glume color diminishes first at the tip region of the glume, and with 
successive steps is limited more and more closely to the base of the glume. 
In the weakest allele distinguishable from b, plant color is limited to a 
narrow transverse line at the base of the glume and to scattered streaxs 
of color on the culms and sheaths of the middle internodes of the plant.
The pigmentation of mesocotyl, coleoptile, and seedling sheath disappears 
early in this sequence, and most of the alloles give wholly colorless 
seedlings.

The response of R and B genotypes to sugar feeding of excised tissues 
(Sews Letter 1942: 31; Amur. Jour, rot., 29: 17s) is sharply different.
Sib plants of rcb b and 3 ry (with Al, A2, Pi) art about equally colored in 
coleoptile and seedling leaf sheath. In later growth the latter becomes 
much more deeply colored in leaf sheath and blade. Excised leaf, sections 
of the rcb plants, in seedling or later stages, produce anthocyanin 
abundantly v/ith externally supplied glucose, the amount of anthocyanin 
varying with the glucose concentration. Seedling leaf sections of the If



i nroduce no anthocyanin, regardless of the glucose concentration,
, 5 cections taken at a stage when anthocyanin is being produced m

t  W  :?o‘; no effect of added sugar upon the rate of anthocyanin 
induction. The presence of B in addition to r/h does not increase the 
pr ' nf mthocyanin production by the excised leaf sections, ana the 
3 S u ? n  of B to weaker alleles of R, which produce anthocyanin at a lower 
rate than rcE, does not increase their response to added glucose.

C t ' i r l l  u T

U.S.D.A. and Cornell University

1 The number L, trisome is now available in a stock segrega 
,u l A?so, ^ 1  of the other trisoi.es, with the exception of number 1 , 
are avaiiable in vigorous stock cytologic.ally determined to bo f^ee of 
B chromosomes. To make these trisomic stocks ...ore sd^ ^ iff t 
the corn belt and elsewhere, they have been outcrossed zo different 
U n c i a l  inbred lines, including
somewhat earlier maturing New Yorx State linoi oi Luces
11.

2. The embryo culture technic was utilized to obtain t d
tPtranloid corn and totraploid Tripsacura. Tetraploid corn v,as polling a 
with a mixture of pollen from An corn and Un Tripsacum by stripping c 
th? husks and sprinkling the pollen over the silxs exposed ihrougho 
,, ir pntire length. The husks were then drawn up aoout the .ar shoo

p rith rubber bands and a glassine bag to prevent excessive 
^oration. Ears pollinated in this manner were harvested id to a  oa/. 
after pollination, the embryos of the partially developed kernels ">le‘ 
excised and transferred to a sterile agar nutrient medium in 2 oz. botUes.

f ? : rek

^rtdh?rp:ys?rth:imLrx°s-t X i d s  are still making exclusively vegetative growth and show no 
evidence of stem elongation, although they are sturdy, healthy P^nt.. 
Since these Tripsaaum-corn hybrids, unlike those previous y o ^
Mangelsdorf and Reeves, have two sets of chromosomes from er.ch parent, 
they should be highly fertile; but this remains to oe seen.

3 Tetranloidy may be induced in the shoot apex of very young maize
. « ! « .  W .ou.

the cut end of the primary seminal root, or later in V
after the secondary seminal roots are established by ^ ^ u e i n g  
colchicine solution through the base of the epicotyl following excisio 
of the seed. Immersion alternately in .05$ colchicine an e v
hour periods, usually for 4 days, effectively i n d u c e d  sizeable sectors of 
in tissue that persisted to maturity and affected booh tassel .-no ear 
shoot. In some'instances both ear shoot and tassel apparently we.e 
entirely tetraploid, and selfing such plants produced te raploid seed. 
External applications of colchicine to ear-shoots and seedlings prove



gptisfactory as a practical method of chromosome doubling.

This seedling treatment technic is being adapted to the production 
, ^-oloidc from haploids in an attempt to obtain homozygous diploids 
from heterozygous maize stocks, especially commercial hybrids, m  one
generation.

/ The origin of the perennial rhizome habit of Euchlaena perennis 
mtrh 'has puzzled students of species relationship in the tribe Maydeae 
enr many years. All other American representatives of the tribe are 
!nnuals with the exception of Tripsacurn, which is perennial but grows m  
dense clumps and has very short rhizomes unlike the elongate freely- 
spreading rhizomes of perennial teosinte. The annual teosmte of Central 
America and Florida that has been examined cytologically is diploid. The 
nprennial teosinte, known only from one very restricted area in M exico,
L  tetraploid and has multivalent synapsis of its chromosomes and other- 
characteristics which indicate that it is either a true autotetraploici or 
an aliotetraploid of two closely related species or ecotypes.

Diploid forms of perennial teosinte and tetraploid forms of annual 
teosinte are unknown in nature. However, a somatic mutation from the 
annual to the perennial habit occurred in a plant of' Durango teosinte 
grown in the greenhouse in 19 3 1* The annual portion of this pl-ur.,
(1359—10) was diploid and its selfed progeny were diploid manuals with 
the exception of one plant (1625-B-l), which was tetraploid and perennial. 
The perennial rhizome sector of plant 1359-10 was propagated vegetatively, 
and several root-tips collected from it soon after it was discovered 
were examined cytologically and found to be entirely tetraploid. However, 
of 15 seedlings produced during the following flowering perioa frOia _ i
selfed seud of the perennial mutant one was triploid and l^were tetraploid, 
and the mutant pollinated during this period by ictraploic^jorn
produced 11 tetrup'loids and one triploid, suggesting that diploid tissue 
persisted in the mutant sector up to the time the first crop of seed 
was produced sufficient to form at least 2 female gametes with a 
monoploid set of chromosomes.

The spontaneous occurrence of this some.tic mutation from the annual 
diploid to the perennial tetraploid condition was interpreted as strong 
evidence in support of the assumption that L. perennis was simply 
tetraploid mutant of E. mexicana.

To test this assumption further, tetraploidy was induced experimentally 
in stocks of Durango, Chaleo and Florida teosinte with the heat-treatment 
technic. These artificial tetraploids had the annual growth mbit of 
the parent diploids and exhibited no perennial characteristics whatever.

Another test of the relation between tetraploidy and the perennial 
habit involved the identification of parthenogenetic diploids in the progeny 
of E. perennis to determine whether they would be annual or perennial.
In diploid maize parthenogenetic haploids occur with an average frequency 
of about 1 :2000, and in tetraploid maize parthenogenetic diploids occur 
with an average frequency of about 1:1000. Data .from greenhouse material 
of perennial teosinte (teosinte is a short-day plant which normally floaeis 
during November in this latitude) accumulated during the past 10 ye^rs



, +Vin+ hanloid parthenogenesis is extremely rare in this species.  ̂
indicate . t the reEuits of which are summarized in the accompanying

perennial teosinte were need, including ^culture
f'nnTrhizomes collected at the type locality in .foxicv (U6 j. j), ■* 
f diinp from seed harvested from the type material in Mexico U13 5Jj), 

progeny of E16-515 (2660), selfed progeny of EL3-5^3 (2o6l), 
'nintaneous tetraploid mutant (1359-10) and the tetraploid seedling 
(1625 B-l) from the annual portion of this plane.

Seedling progenies obtained from various perennial 
toosinto X diploid corn crosses, 1932-1941

E13-533

Perennial teosinte stocks
2660 2661

E16-515 1359-10 1625 B-l 16-515 13-533selfed selfoa

3449
2661
selfed

Mi sc.

------— —----“ — " 11

1932 15 80 42

1933 1023 1417

1934 565 126
L

P
v

CO-vi- 317 1132 1 14 1 428

1935 570 860 875 734 1040 415

1936 149 1263 166 22 117 1156

1937 16 1410 142 34 £ 1081 137

1933 91 1345 310 47 265 1524

1939 1125 263 44 1695 397

1940 134 405 11 68 2490 20

1941 177 1143 320 43 754 39 140

Total.s 2745 9179 2614 1359 3451 9502 306 705

Grand Total 29,369

Perennial teosinte is propagated vegetatively with iho gr^te^t^oi 
and no difficulty is experienced in maintaining m-liVi. - - - 7
indefinitely! To facilitate the identification ^  
individuals in tbs Seedling stage, pg Pr ,,r
crossed with corn pollen of the constitution A - i1 0 iR* »  «  
a B PI If The triploid hybrid seedlings pj. crowo-w *

uni under suitable 'cultural conditions could bo distinguished 
roadLi/ from maternal, weak sun-rei seedlings. Parthonogenetic
seedlings of paternal origin would be either diploidat maturity or green liguleloss. One pnrthenogenetic maternal dip:



'md one parthenogenetic paternal haploid were identified among the 
29 861 seedlings from the perennial teosinte X diploid corn crosses 
„ om during the period from 1932 to 1 9 U  inclusive. The maternal 
diploid appeared in the 1936 progeny of culture 2661, which in that year 
contained 1156 seedlings. This exceptional diploid had the annual 
Growth habit. It tillered profusely, but produced no rhizomes ana after 
forming a few aborted tassels the plant died at about the same time annual 
teosinte plants of the same age mature and then die. The parthenogene 
haploid of paternal origin had narrow leaves and otherwise resembled 
teosinte in the early seedling state, except that it w a s  a diminutive 
seedling and had the purple color of the pollen parent; later m  ontogeny 
it became typically maize-like and was indistinguishable from ordinary 
maternal haploids of the same stock.

In addition to these two exceptional seedlings there occurred each 
year a small number of maternal tetraploid seedlings. These were at 
first assumed to be contaminations, but the prevalence among them o 
recessive chlorophyll mutants suggested that at least some of them ^  
have originated from unfertilized, normally-reduced diploid eggs followed 
by chromosome doubling in early embryogeny. If this is happening, it 
would help to explain the low frequency of maternal diploids obtained f 
this perennial teosinte X corn cross.

The perennial rhizome habit of E. perennis does not behave as a 
siraole Mendelian recessive. The Fx perennis X Xn corn is intermediate 
in that it can be maintained by careful subdivision and occasionally 
produces short rhizomes. The character does not segregate sharply in 2 
and back-cross progenies but behaves like typical quantitative charac e . 
that are dependent on the interaction of multiple factors. In wiese 
segregating progenies most of the plants tillered much more Proxuse y 
than did the kn corn parent, but very few developed any appreciable 
rhizome system during the summer season. A much .Longer growing oCcoon 
than we have at Ithaca is needed to make really satisfactory claosificatio 
for rhizome habit in material of this kind. However, it is apparen. 
from the general character of the segregating populations and the 
intermediate nature of the Fx plants with respect to rhizome habits that 
a dosage effect is involved, and it is therefore conceivable that 
cumulative gene action accompanying chromosome doubling might transform 
an annual into a perennial in the prosence of a suitable genotype.

Some such interpretation of the origin of the perennial rhizome 
habit of E. perennis is supported by the occurrence of the parthenogenetic 
maternal diploid lacking the perennial rhizome habit in the progeny o
E. perennis, and by the occurrence of the spontaneous perennial, tetiaplo 
chimera in an annual plant of E. mexicana. The persistence o. the annual 
habit in the experimental autotetraploids of E. mexicana may mean that the 
stocks from which they wore produced lacked the essential genes requisi e 
to the production of the perennial habit in the tetraploid cta.e.^ 1 is 
generally believed that most annual forms of teosinte possess admixtures 
of maize genes. This would provide ample opportunity for displacement 
of genes of annual teosinte having perennial prepotencies by maize genes 
with strong annual prepotencies and would account for the appearance 0 
the perennial habit in some annual teosinte tetraploids and not. in others.

L. F. Randolph



Institute Experimental De Agriculture Y Zootecnia 
El Valle, D.F., Venezuela

1 Corn Breeding in the Tropics. Perhaps a few observations on 
sorn deeding in Venezuela, latitude H 12, would be of interest to 
geneticists in other parts of the world.

A preliminary survey of the existing corn varieties in Venezuela 
made in September, 1939, revealed that and set the
productive capacity with a tendenc/^o ^  primariiy because

S  peopl^depend to a large extent on W
of a small, thick pancake, for food* „ ;£fc more 00mnonly used,
some regions of the country, but wh . ■ i “ because the people
For years, negative selection has been going on m  corn oe
eat the best seeds and plant the leftovers.

Some of the best varieties and hybrids from the U n i t e d  States and 
from many tropical and subtropical d anFplanted together

The types from the United States were vigorous m  the seed! g -

„  s , . . . . »  - »

fZ S £ Z *£ $ L \ &.;«-'«*■ TrS; £2riSTDr Arturo Roque, was vigorous in the seedling s g , *
and later*0vigorous again and produced restively ^ r g y a r s .  The 
Venezuelan varieties gave their usual rank P ^ \ £ a l k  of 
desirable ears. A yellow seeded type from f the^round. This
medium height set two oars at the p r o p * ^ e r teste
M S S  ^  vely

t ° i  : ^ e  —
the most popular variety in the country in spite oi its color.

Its origin is interesting. A representative from this government 
collected two varieties from Cuba in 1938, but the seeds of e «°
^re mixed in handling. About two years later
seeds were salvaged from a teg of woevil-eaten is
seeds the present selection has been eva * . ountries underbeing distributed in this country and in other neighboring councri
the name of VENEZUELA-1.

The main project is the development of hybrid corn adopted tothe 
climatic conditions of Venezuela. Six generations of ̂ in r e ^ d ^  llncs>
heterogeneous material has resulted in ^  toperoseessome of which have a desirable appearance anu have done well in cop 
and single crosses. The first douole crosses are now being tested.

It i= interesting to note that most of the varieties collected from 
Vene z u e l a ^  tehL countries of this latitude degenerate rapidly^with 
intensive inbreeding. Outcrossing followed by sib crossing



accepted as the best practice for utilizing these varieties.

The Cuban type is a striking exception to this rule, ^elo-ing has 
resulted in a multitude of types, but most of them are relatively 
vigorous and some are exceptionally impressive.

Inbreeding has resulted in 
the isolation of new mutations. 
rxb, virescents, white seedlings 
others have been observed.

the usual number of hidden recessives and 
Male sterile, barren stalk, brown mid- 
, zebra, tassel seed, cuscoid, and many

A small but important change in breeding technique has been necessary 
due to the larvae of an octitud fly, Euxegtq stigmatia Loew. It is not 
advisable to cut back the husks of the ear shoot to obtain a uniform 
brush of silks because the insects enter and destroy the ear. It is 
better to wait as long as possible for the silks to come out nature, y 
before pollinating.

There can be no doubt that in the near future hybrid corn will be 
available for distribution in a country which has no seed companies and 
little knowledge of seed improvement. In the meantime, however, she 
type VENEZUELA-1, improved by mass selection, has been widely distnoute .

2. Sweet Corn in Venezuela. The mutation to sugary corn which 
occurred in a variety of dent corn adapted to the climatic conditions o 
Venezuela (Maize Genetics Cooperation News Letter, April-1, 1941) has Deen 
the basis of the development of sweet corn in this country. This corn 
has been named VENEZUELA-2 and is now widely distributed throughout the 
entire country and in other South American countries that have requested it 
Some of the details of its- development may be of interest.

Until 1942, the majority of the people in Venezuela had never tasted 
true sweet corn and most of them had never heard of it. Some who had 
travelled in the United States, imported seeds of a few varieties and 
planted them in Venezuela, but the plants were always weak, badly diseased, 
attacked by insects and consequently unable to produce ears.

Corn knovm as "jojotos" has always been consumed in Venezuela and is 
sold in the markets of the cities. This is the native type, a mixture 
between dent and flint, that is harvested not in the milk stage but in 
the soft dough stage. It is eaten directly from the cob or cut off and 
used to make certain Venezuelan dishes such as "cachapas", a pancake-li .e 
preparation. The true sweet corn now available in Venezuela has such a 
contrasting flavor to the dent-flint mixture that it is widely accepted 
by the people of all classes.

In 1939 when a modern program of corn improvement was initiated 
in Venezuela, approximately 3,000 self pollinations were made in the best 
local and imported varieties to develop inbred lines. Some of the first 
generation ears were planted in progeny rows in 1940 and about 3,000 
of the best plants wore selfed. None of these second generation cars 
segregated for sweet corn. Biiu one of the second generation plants 
gave, on selfing, an ear with 216 starchy kernels and 73 sugary kernels. 
Five plants in the same progeny gave ears with only starchy kernels.



„ there had been no sweet corn planted anywhere near these fields and 
‘T s u g a ^  kernels had appeared In the first two generations of inbreeding,
H  is extremely likely that this was a mutation to sweet corn.

Fortunately, it occurred in one of the moot vigorous lines which 
hod such desirable characters as deep green color, relatively early 
maturity, two ears per stalk and, most important of all excellent hu.k
covering of the ears.

qnme 0f the sugary seeds and the starchy seeds from this ear were 
wanted and shf-pollimted. As was expected the sugary- kernels gave ears 
Pf TQO/o sugary type, whereas some of the starchy kernels bre ru 

f J Z andTthcS segregated sugary. Seeds from the sugary ears were
When these plants had tassels and pollen, a field of the ongina 

^ i  tv'oi sterchy corn was nearing the completion of its flowering period, 
^ p l a n t s  itT this field were pollinated with pollen from the sweet corn 
inbred. The seeds from these ten ears were mixed and planted in a s  1 
field at the Instituto Experimental de Agrieultura y Zootecnia in unua y, 
-in/p. Vigorous plants were obtained. There was no attemp 0 con 
the pollination/ All of the ears segregated approximately 25 per cen 
sugary kernels.

The sugary kernels from these ears were planted in one field and 
the starchy kernels in another. There was no attempt to control - - 
pollination in cither field.

The ears harvested from the first field were of the sugary type, 
but there was considerable variation in the kernels, come °f ^ e m  were 
entirely translucent while others showed various degrees of starchines..

In the second field where theoretically one-third of the seeds planted 
were homozygous starchy (Su §u) and two-thirds heterozygous for sugary 
(Su su), the expected ratio of starchy to segrega ing ear^ . •
Actually, there were 9,3A7 ears with all the kernels starchy and 22,H 7
cars segregating for sugary.

Theoretically, the segregating ears should have had a ratio of 5J u  
to 1 su kernels. One hundred of these ears taken at random g^ve ratios 
from 20 Su • 1 su to 3 Su : 1 su, but the total count wuo 39,74* Su
kernels fSd'9,099 su ke^els, »  a ratio of 4,36 : 1. ™
from 5 : 1 ratio is probably due to a position effect of the plants in
field.

On October 7, 1942 a demonstration of the history of sweet corn 
in Venezuela was made to an audience in the auditorium of she Sooied 
Venezolana de Ciencias Naturales. At the close of the demonstration, 
packages of the new sweet corn were distributed to all prosen... .on 
siderable seed has been distributed since then.

From a scientific point of view this sweet corn will not be of 
maximum yield because it is the third generation of a cross between an 
inbred line and a variety. In spite of this, however, it is being 
distributed because it has yielded sufficiently well to give the public 
a taste of sweet corn.



Since the first ear of this corn was discovered it has been crossed 
•+h a number of selected varieties of ordinary corn which do well under 

L  climatic conditions of Venezuela. The plants from these numerous 
crosses have been self-pollinated, and inbred lines are being developed 
L  n number of typos. When there is an abundance of inbred lines 
involving the sugary gene, they will be crossed to give hybrid sweet 
corn for Venezuela. In the meantime the other topeross type will be
propagated.

D. G. Langham

Harvard University, Cambridge, Mass.

Studies of chromosome knob numbers of the maize varieties of L-tin- 
America have been continued with the following results:

No. Range in
Country Varieties Knob No.

Ave. Knob 
No.

Brazil 3
Colombia 2
Costa Rica 4
Cuba 6
Mexico 33
Nicaragua 15
Panama 4
Paraguay 5
Peru 15

5-9 6.6
12-13 12.2
10-12 11.0
11-12 11.2
4-13 10.0
9-14 12.3
12-H 12.6
2-6 4.3
1-2 1.3

Although the sampling of individua] countries is still far from 
adequate, the data tend to support the previous conclusion, that low- 
knot) varieties are confined in Central America to beseem Guatemala and 
to the immediately adjoining regions in Mexico. In ail other parts oi 
Central America and Mexico and in Cuba as well, only high m o  jane 
have been encountered. Western Guatemala and the adjoining fa 0 
Chiapas in Mexico continues to appear to be the center of maize diversi y
in Central America.

It appears also that Paraguay must now be added to Peru and^Bolivia 
as a region of low-knob varieties in South America. Although oni> five 
varieties from Paraguay have boon examined cytologically, the majority oi 
varieties collected are of the same general type as these and vail 
probably prove to have but few mobs.

Dr. Hugh C. Cutler has now spent more uhaii a year in Brazil,
Paraguay and Bolivia collecting native corn varieties and searching xor 
wild maize. His first goal is being successfully achieved; the second 
is still elusive. Several reports of maize growing in the wild have 
been investigated with wholly negative result.;. Ihe ,ild maize in e^c 
case was either cultivated maize obviously escaped from cultivation or 
not maize at all. The cultivated corn collected from Paraguay ana



Southwestern Brazil i>j 
flexible; the pedicels 
than normal.

of considerable interest. The cobs^are quite 
on both staminato and pistillate spike'lets longer

A variety of maize obtained from Amnntina Island in Lake Titicaca 
in Peru at an altitude of about 12,500 feet, probably the highest 
altitude at which corn is grown in any part of the v/orla has prove 
he "early and cold-resistant. These characters may make it valuable 
plant breeding in spite of the fact that it is very susceptible to smut,

p_ n. Manpelsdorf and James Cameron
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III. Inventory of Seed Stocks Propagated in 1942

In 1942 I planted and hand-pollinated only such stocks as were 
r;ent me last spring or as Dr# Welch told me should be roplonisuee, k 
total of 140 ears were obtained.

Go
11

11

11

11

11

n
11

11

it

11

I!

II
II
II
II
II
II
II

II

II
II
II
It
II
II
II
II

42-1
42-2

42-3
42-5
42-6

42-7
42-8

42-9

42-12

42-13") 
42-14J

42-15
42-16
42-17
42-18

42-19
42-20

+ + p as +/sr -±- p + + bm2 . 9 oars#
+ ts2 +

+ p as jgs/er Pu - + + . 7 ears.
+ /

as/42-1 . 5 ears.
zb6 (from Burnham), 3 cars.
br, smut resistant stock (from Burnham). 3 ears.
A C K Pr cr, brov/n pericarp (from Bumhap). 5 ears.
A C R pr cr (from Burnham). 3 oars, 
a C R pr cr (from Burnham), i ear.

Fo of a C R na- (from Burnham). 14 cars.

+ + / — - (from Burnham). 10 cars.
/ + +

— lb— —— — /pr Sh wx (from Burnham). 19 ears. + + sh wx v/
Homozygous T3-5d (from Shuman). 7 oars.
T3-5d/+ (from Shuman). 4 oars#
P gs bm2. 3 ears.
P br f bm2. 2 oars.
Tu/+. 3 ears.
su Tu # 1 ear.

+
gl3, segregating ws2. 

su —  gl3. 5 ears.“T

7 ears.

42-277
42-28J
42-31

su la. 3 ears. 

y4 It a c r pr i. 3 oars.

y4 It/Y4 it. 14 ears.

it
42-34/
42-41 I wx ygb . 9 ears.
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Two reports received too late for inclusion with the others

Minnesota University 33

33Sao Paulo University



University of Minnesota 
University Farm, St. Paul, Minnesota

1 . There is an indication of linkage between interchange l-9c 
(breaks near P3 and wx-13-T), and the dominant white cap (Wc), a small 
bac-kcross population having:

Wc = 12 normals + 29 semisterilec; yellow cap = 27 normals + 13 
somisteri'les; or about 35% e.o. ± 5% S.E.

2. Dr. Sprague furnished us with a complete set of his glossy 
testers. As reported last year, the Cotip gl 10 is the .same as Hayes' gl U 
(shows 3% c.o. with wx). Tests show it is genetically different from 
Sprague's glossy 1, 2, 3, 1, 5, 6, 8, 9, 10 (probably different from 7), 
leaving gl 1 1  and 12 to bo tested.

Also: Coop gl 3 - same as Sprague gl 3
it gi 5 _ it I' " gl 5
» gl 8 - different from Sprague gl 8

3. Crosses between interchanges involving the same two chromosomes 
were studied for pollen and ear sterility and as a possible source of 
viable deficiencies. If two are crossed which involve exactly the same 
loci in the two chromosomes, the Fp should show no sterility.

Whore the breaks are not at the same loci, the result depends on 
the positions of the breaks relative to the spindle fiber. In certain casus 
gametic combinations should be possible which carry a deficiency for the
piece between the breaks.

In a series of such crosses, one showed about 20% sterility ana 
another 25% where the parents crossed with normals showed semisterility.
Variation in size of the filled pollen grains was observed. Crosses wi^h 
genes which have a chance of being near those loci have been made for 
deficiency tests; also crosses with sifted pollen.

1 . Stocks of zebra-1, zebra-2, and zebra-3 have been revived from 
some old crosses made at Ithaca in 1929 or 1930. (These will be turned 
over to the Coop)

C. R. Burnham

"Luiz de Queiroz" - University of S&o Paulo 
Piracicaba, Sao Paulo, Brazil

Since North American colleagues probably are not familiar with the 
working possibilities in the relatively new Department of Genetics and 
Cytology at Piracicaba, a few words will be said about it. Our College is 
situated in relatively flat country at 500 m. altitude and with a subtropical 
climate. There is a difference between summer and winter, more due to the 
difference of rain than of temperature. The total rainfall is of about 1 m. 
per year, but from June to September there is hardly any rain; but morning 
fogs from the river and heavy dew give still much moisture. Tropical crops 
grow well in the hot and rainy season (December to March) while cabbages, carrots, 
sweet peas, snapdragons, etc. grow in the winter and dry season (April to



ggptembei) The main crops of the region are sugar cane and oranges,

With irrigation corn may be grown practically the whole year around 
,lt we prefer, in order to get good ears, consecutive sowings from October 
bu rlv February, There are only a few fungus diseases, and none of the. 
t0rious* Insect attacks are generally only of small scale, though e sugar 
S°nP borer has recently become rather dangerous. The only really serious

is the large scale attack by the grain weevils and moth, especially 
Sow with the difficulties of obtaining naphthaline.

1, Breeding Experiments
Ordinary Brazilian corn is composed of extremely heterogeneous and 

hardly improved varieties. Many of them seem to be equal or even inferior 
the corn still grown by "wild" Indians. Modern breeding work has been started
at Campinas and at Piracicaba.

A - Sweet Corn (Pedigree breeding): Sweet corn is practically
not grown in Brasil and the imported strains which we have been able to 
observe hardly survive for more then a few generations. *ance I had been 
engaged, while in England, in breeding for earliness, the scope of o 
pxoerimont had to be revised completely. Extracts from the- cro^. (
(white flint) x Golden Bantam) x Banting (Canadian, white early) were crossed 

Santa Rosa" (white dmt) and with "Cateto" (orange flint) and we have 
now obtained several good lines of yellow-orange and of white sweet corn, 
well adapted to field conditions and resisting the heavy rams and wind-, 
with mean plant height (without tassel): 2 m. mean height of «ir: 1 .2  ■».,
time from sowing to silking: 65 days, one or two ears per stalk, absence
tillers, mean ear weight (dry): 100 g.

B - Early Corn (Pedigree breeding): Brazilian corn is very slow
in growing, producing generally very tall plants with the ears at about 
3/5 to 2/3 the height of the plant. Crosses were made between extracts 
of "Tirol x Early Canadian" (white flint, 40 days from sowing to silking
with Santa Rosa (white dent, 70-80 days to silking) ana F ' n ' f - ^ n d  earlines" 
t0-70 days to silking.) It was not possible to combine tallness and earl 
and it was difficult to suppress completely tillering in the early In • 
Reasonably well adapted lines were obtained with the
45-50 days to silking, plant without tassel, 1.3 m., oar heigh - 5 *> ,
ear weight 70 g per ear. Since the plants are completely different from the 
local varieties, it seems doubtful if these lines will be acceptable to the 
farmer, especially since earliness is not a necessity in the State oi 
S&o Paulo.

The experiment was used to study the segregation of quantitative 
characters and to try out methods of statistical analysis. Some results 
may be summer!zed:

The standard error of distribution can be used as a measure of 
variability only if the means are of more or less the same magnitude. In 
order to compare P, F-p, F2, etc.; a weighted measure has to be used. As can 
be shown theoretically, and has been proven experimentally, the coefficien 
of variation (standard error of distribution/mean x 100) should not be used,



v + instead, a term called the "variance index": (standard error of
distribution/square root of mean). Using this term, it can be o own or 
this index that, as expected:

(P) = (Fi) (F2) (F3)

The segregation for earliness can be shown only by comparing F3 
families. The inevitable phenotypic variation with an error of more in F2.

In studying the relative position (height) of the ear, the ordinary 
coefficient of linear correlation r is of no use. The correlation or 
T L  and ear height was found in all lines, hybrids or segregates, to be 
nearly constant and uoual to 0.6 (positive and significant). However the

»ear hoight"/plant height" should be used and it varies significantly 
tfthihe following values: imported early lines 0.20 Brasilian commercial
lines 0.60, some native corn up to 0.7 or 0.3 improved corn 0.5.

F. G. Brieger

c - Inbreeding and Outbreeding: Inbreeding was started in 1936 n t h
itenntr Rosa", a commercial variety of white endosperm, essential~.y v0 " 
mfterial for the demonstration of the value of the method. Single and double 
crosses are being carried on and a new population composed of several ein&ie 
crosses is also being tried. Recently work on orange flint and on orang 
dent corn was started also.

E. A. Graner _

D - Population Breeding: Since it was thought that the method of
pure-line breeding and subsequent crossing Is a method too long ny an 
costly for the actual status of maize growing here, an intermediate me-ho 
is being tried out. Brazilian commercial corn is extremely heterogeneous, 
contains many defective plants and shows many undesirable traits. A vigo 
selection was carried out, combined with eolfing curing % £ ew 
tions, and finally followed by sib and strain crossing. The result- th 
far obtained in small plots se.m satisfactory and better than those oota 
by mass selection without controlled pollination, though inferior, especi. / 
in homogeneity, to authentic hybrid corn.

F.G. Brieger and E.A. Graner

E - Late Sugary Strains: Some good sugary strains, very late for
Connecticut, were given to us by Dr. W. R. Singxeton ana are n°* ”
in our department. They include a strain segregating for-a ^ r y  laoe yp 
that does not flower there but is expected to flowe:' here, .ne p 
the field are now 40 days old.

E. A. Graner ^

2. Experiments about the Origin of Corn
A - Native Indian Corn: We were able to obtain through the help

of Brazilian colleagues, of Dr. Cardenas of Cochabamba and of Er. 
authentic "wild Indian" corn. The Bolivia corn from Cochabamba grew very 
well at the low altitude of Piracicaba, flowered generally well, but



roduced very poor ears. Material from the lowlands of Mato Grosse (Brazil), 
from Paraguay and the Bolivian Chaco is much more satisfactory. But in 
nearly all cases it was rather difficult to maintain the strains, since they 
degenerate very rapidly with more or less close inbreeding. The following 
material has been studied genetically.

"Acre” from the territory of Acre (Brazil). The plants are very 
tall without tillers, ears long and slender with 8 rows, grains large, round 
and soft, exhibiting the following colors: dominant purple (ACR Pr), red
(pr pr) or recessive colorless (probably rr), brown aleurone (lost), yellow 
or white endosperm.

"Chavantes" (from the State of Mato Grosso, Brazil). Very tall 
plants, segregating seal-dwarf, ears big and heavy, 12 or more rows, grains 
large, soft, white or sometimes tinged, purple (I’r), red (pr pr) or light 
pink (pericarp?). The constitution of these grains is probably AA CiCi RR 
as shown by the following test cross with C sh: (F2):

: C1 - Sh : - sh sh CC Sh - : CC sh sh : Total

obs. : 861 : 34 61 : 187 : 1.143

The dominant inhibitor is not completely dominant and varying 
percentages of the kernels with the constitution C1-Sh- are not white, but 
very pale purple and red. It seems as a whole that the Indians selected^ 
modifiers which reduce all possible color in the kernels as much as possible.

White endosperm is only incompletely recessive to yellow and there 
is present some kind of pericarp color which however becomes clearly visible 
only after outcrossing.

"Diamantino" (from Mato Grosso, Brazil). We received three lots 
of seeds. In all of them the ears originally were heavy and many rowed.
The color of grains varied.
Diamantino I. had deep red pericarp (P) segregating normally after crossing.

Diamantino II. had dirty brownish-orange kernels, due to orange, white 
or colorless pericarp on yellow-orange endosperm and sometimes yellow-brown 
aleurone. The segregation for pericarp color was interesting in so far as 
its existence could be verified only in some years, and in one year onl> 
classification between orange and colorless pericarp was very easy. In this 
year orange pericarp was in some instances so intense as to give a aright 
red color.
Diamantino III, contained colored and colorless aleurone over orange endosperm 
sometimes covered by orange pericarp (white cob). Absence of aleurone color 
may be due either to a dominant or recessive inhibitor. The former is 
certainly an allele to the C factor as shown by the linkage test with CC sh sh 
But there are a large number of modifiers acting and disturbing the ratios.
The ears collected after selfing fell into two groups. In the first there 
was an excess of colorless-shrunken grains combined with a deficiency of the 
colored-shrunken grains. In the other group of ears, besides this deviation,



,e appeared a deficiency in the number of the normal grains and a corres
ponding excess is the colored-shrunken grains.

C1 - Sh

1st group 
1st group

1.270
771

3h sh

H 6
99

CC-sh

52
201

CC sh sh

232
212

Total

1.700
1.283

250
A25
328

Plant color in most strains of all three forms of native corn,
«cre Chavantes and Diamantino, is either dilute purple or dilute sun ree.
R„t the culm is very frequently heavily colored, and this color seem.,, 
luast partially, independent from A-B-Pl mechanisms.

In the shucks various colors were observed which may be either 
nSun red”, deep purple, dilute purple, red and reddish-brown.

Finally, the glumes and the whole base of the grains may be deep 
or light purple or red, independent from cob color. Apparently somehow t ns 
color "depends upon the same factors as the color of the shucks.

So far the existence of these different colors in vegetative organs 
has been registered; but it has not yet been possible, owing to lacx oi 
time, to start on a detailed genetic analysis.

If we take all characters into consideration, it seems that the 
indigenous strains from Mato Grosso together with the material collected y 
Cutler in Paraguay and the Bolivian lowlands form a natural group. Sunils 
traits may be found also in local forms, cultivated in d o  Paulo. In 
of them there appears, with more or less frequency, all or some oi the 
following characters.

Slender and long ears with flexible rachis. Grains half covered 
by their glumes. Kernels more or less round or pointed, containing sox 
starch. Anthocyanin generally absent in the aleurone owing to the presence 
of inhibitors at the C-locus. On the other side there !s a^tendency for - 
appearance of brownish-orange colors, in the aleurone, endosperm, - P

Three characters seem to me especially important: the brownish-
orange color of the kernels which may be considered as an pnt
a natural "wild” color, thT slender and flexible_racnig and the development 
of large glumes which may be taken as a change in the direction of pod cor . 
Their widespread occurrence can hardly be considered as a coincidence, in 
view of the old hypothesis, recently taken up again by Mangelsdorf an 
Reeves, that pod corn is the most primitive of all the different types of 
maize and that the lowlands on both sides of the Rio Paraguay, i.e., the 
triangle formed by lower Bolivia, western Mato Grosso and Paraguay, may be 
the geographic centre of the origin of maize. On the contrary, 1 
observations, very briefly reported above, support strongly this hypothesis.

F. G. Brieger

B - Pod corn: Has been obtained from two sources. "S£o Paulo Pod" 
and "Bolivia Pod”. The latter was sent to us by Dr. Cardenas and later 7 
Dr. Cutler. The other type came from one ear left casually in our eP^r nen"'



,indent and about which we know only that it came from Carlos, 
i io from an inhabitated and cultivated region only about J00 Km. fio 

T p t a f  and where we cannot expect to find "native Indian" corn. In all 
f °  f a c t o r s ,  except of course being pod corn, it corresponds to the
Brazilian corn of the region.

The studies of Bolivian pod corn are still in the beginning and we 
h»ve met again the difficulties mentioned above, that corn from H 1®
RnUvian highlands grows well, but hardly produces ears in our altitude.
? ^ Vwe can say only so far that it contains a dominant Tu gene.

Paulo pod corn is also due to a dominant gene which is normally 
transmitted through the female while there is a sarong selection agui 
^-pollen tubes. At the most, half of them may eventually function, but
generally less*

The original ear was large and well filled with a slender but very 
hard rachis. The seeds covered by large glumes, were small and morror 
? qs pointed and stood at the end of a long pedicel, of about the same 
length as the seed itself. The tassels of the first tunicate generation^ 
g^own had drooping branches, with nearly normal or somewhat enlarged glum 
and occasionally some silks.

Owing to the degeneration after inbreeding, the original line had 
to be outcrossed, and native Indian corn was used for this purpose.

The Tu ears in later generations varied very much, the extremes 
being silkless sterile ears, sterile ears with
ordinary fertile Tu ears and, finally, fertile ears winn * Tn
covered^by their glumes. The rachis remained always thin and rig^ .  I 
extremely large fertile ears the circumference necessary for the 
kernels differed very much from the circumference of ̂  rachis. In 
cases the rachis split open lengthwise, the rows ^ain„ ^ ber was
together in fours, with one group of two remaining when the total nun
not a multiple of 4*

„  * r . s “arsfc. srsissis ««heavily bearded. In some cases it seems that each spikelet contame 
least one female or perfect flower.

These hermaphroditic tassels were very large and ^
beginning. With the Setting of seeds they became very heavy and tended to 
upset somewhat the balance of the plants. But one n u t  not forget th 
a tassel with a total length of Jfl cm. is small on a °f ° r ^ r  of
There seems to occur in these tunicax-e plants an mcr . j *v.e
nodes between tassei base and ear, but the internodes - - i n  short and the 
corresponding leaves show transformations in the direction o. shucks

However the most interesting transformations are t o ^ f o u n d  inthe
structure of the spikelets. The ornirk.ry spi e large variety ofmale flowers are substituted, in different tassels, by a large v.ri J 
other combinations: 1 male or sterile and 1 female or perfect flows.,



female flowers, 1 female and one perfect flower. But the most outstanding 
 ̂ es occurred in the spikolet of one tassel where one male flower was 
f flowed by up to four female flowers. At the same time a tendency appeared 
for splitting the ends of the individual silks into two arms, often of 
unequal size. Thus the Tu gene causes the appearance of characters long 
lost in the group of the Maydeae and the related Andropogoneae: many
flowered spikelets.

The observations, reported above were mainly made on plants 
heterozygous for Tu. Owing to the elimination of the Tu pollen tubes, the 
number of Tu-Tu homozygotes must naturally be small. The phenotype of the 
homozygotes registered with certainty so far does not exceed the limits of 
variation of heterozygotes.

If we leave aside the effect of provoking^the excessive development 
of glumes in the ear, then we may consider as next important feature in "Sao 
Paulo Pod” corn the accentuation of female tendencies in the tassel and the 
reappearance of characters lost in the phylogeny of many grasses: the
re-establishment of hermaphroditism in individual flowers and the occurrence 
of spikelets with more than two flowers. But this does not necessarily 
mean that the immediate wild ancestors had those characteristics ana may 
thus have belonged to another group of grasses, not the Maydeae or 
Andropogoneae. We may have to deal with still older characteristics o 
primitive grasses.

Recently Mungelsdorf and Reeves have modified the theory that pod 
corn with its covered grains in the ears is an approximation to the wild 
ancestor of maize, assuming that this ancestor was a plant without the lateral 
ears, but with covered seeds in the tassel. If this would be true, we should 
expect that the lateral branches, instead of having still normal, but 
sterile ears, should also terminate in some sort of bearded tassel. Selection 
in this direction has been started, but in order to obtain positive results 
it seemed necessary to substitute the modifiers of cultivated corn by 
modifiers of a "wild” form. This seemed possible only by crossing pod 
corn to teosinte.

F. G. Brieger

C - Hybrids between teosinte and "Sao Paulo Corn” - Hybrids were 
produced between teosinte and heterozygous ”S~o Paulo Pod” corn, consisting 
of tunicate and non-tunicate plants.

The tu plants in F]_ corresponded as a whole with the descriptions 
given by other authors, and we shall withhold discussion until the analysis 
of F2 and backcrosses, now under way, are terminated.

The Fp tunicate plants, however, showed many unexpected character
istics, some of which only will be mentioned here:

The Tu effect on the tassel was completely recessive-hypostatic and 
it was impossible to classify the Fj_ plants as in the original Bao Pc~ulo 
Pod", according to the transformation of the tassel. Thus the tassels 0 
Tu plants and their normal tu sisters were identical.

The ears, however, were very different in Tu and tu hybrids. In the 
latter the rows were mainly single, or when the paired row was not suppressed, 
they contained femele spikelets only. Two paired rows appeared generally in



,,p tu plants, one being an ordinary female spikelet, with one sterile ana 
female flower, while the other spikelet became pedicelled and contained 

two male flowers. Furthermore, there was a pronounced tendency to produce 
not only 2 double rows, but 3 or even 4*

The scales formed by the rachis and which cover more or less the 
grains in teosinte or in tu Fx plants, were smaller and soft m  Tu plants 
while the glumes became pointed.

The rachis and glumes of the tu hybrids are extremely horny, and 
it was very hard work to shell the seeds. On the other side, the racnis 
in Tu F-i plants is extremely brittle and it was nearly impossible to harvest 
complete mature ears, since they fell apart immediately after removing
the shucks.

Thus the Tu gene has a very different phenotypic effect in pure 
corn and in teosinte-corn hybrids. In the former we observe a pronounced 
tendency to introduce femaleness into the tassel, while in the latter 
maleness appears in the ears, or better on the lateral branches. A selection 
experiment is under way with the end of fixing this condition, jus 
was possible to fix more or less the bearded tassel.

The fact that the Tu-gene acts in nearly opposite directions 
according to the modifier complex present, should warn us not to draw 
premature conclusions on gene action. The appearance of covere. erne 
is a universal effect of the Tu gene, while everything else depends upon th 
modifier back-ground. The Tu Fx plants described above seem to me much 
more likely to be a replica of an ancestral wild grass than the Tu .ora 
plants with bearded tassel, especially considering the following points: 
a) the rachis is extremely brittle: b) the lateral branches are not
suppressed, but g»ow perfectly normally, producing terminal y a >aoSt 
ear, and laterally still more branches or higher order with a varying 
number of additional ears: c) instead of a reduced or sterile ear, wc
encounter ears, where one female spikelet tends to be as^ocia e wi 
male spikelet.

While I think that the general structure of the Pod-Corn-Teosinte 
hybrid is a more likely reproduction of a hypothetic wild ancestor o c0™  
as compared with the bearded Pod Corn, I do not believe that this ancestor
actually was a hybrid.

There have been proposed several hypotheses to explain the morpho
logical nature of the many ranked corn ear. Hero again our Pod-Corn- 
Teosinte hybrids offer valuable material since the Paired spikelets are 
often different, one being sessile and the other pedicelled. In two-ranked 
ears or in tassel branches we find in general a very regular situation.
Both sessile spikelets are localized near the ventral side of each a veo 
and the pedicelled spikelets on the dorsal side. But this symmetry seems 
to be the consequence of some physiological conditions. In many ra e e 
I did not find a regular position of two spikelets of the alvecii ox eac . 
double row. The sessile spikelet may be on the left or on the right si 
of the pedicelled spikelet.

plants.
Other interesting observations could be made in some of the F2 
In several instances, an alveolus contained one sessile spikelet



A one "branch" which carried one spikelet more or less in the middle and 
Mother at the end. If the pedicel was shortened three spikelets appeared 
‘ together in the alveolus. In one instance an alveolus contained 4 
spikelets which probably were derived from two reduced branches with 2 
spikelets each.

Finally all observations seem to indicate that the only constant 
orientation of the alveolus may be the longitudinal row, sometimes obscured 
bv a twisting of the rachis, or altered by the intercalation of new double 
roWs. The appearance of 3 rows of alveoli, the transition of this arrange
ment 'in to one with either 2, by suppression, or of 4 double rows, by 
intercalation, is quite frequent. The alveoli may be all at different 
levels, or at the same level. Neither yoking nor a spiral arrangement could 
be observed with any regularity.

Thus the Tu Fl and plants offer very interesting material, 
especially when studied at flowering time and not when their ears have 
become hard and mature. There cannot be any doubt that this material will 
finally permit a critical discussion of the hypothesis of the nature of the 
ear and tho formulation of a new, combined theory, containing to some 
extent elements of older views. But the final discussion will be delayed 
until the analysis of the mature and backcross ears is completed.

F. G. Brieger

D - A histological study was carried out on several strains of native 
and cultivated corn and of a North-Amerlean pop corn. The structure of 
the latter was identical with that described by Randolph. In corn of the 
Paraguay river group, as defined above, the following structural 
elements were; the most striking:

The spikelets appear to have a pronounced pedicel.

At the lower base of the pedicel and at its sides a scaly outgrowth 
of the rachis appears which thus surrounds the alveolus on three sides, and 
which corresponds to the cover of tho kernels in Tripsacum ana Euchlaena.

The spikelets of Paraguayan corn which when mature had the kernels 
half covered by glumes, had at flowering time the same structure as "S^o 
Paulo Pod" corn with well developed glumes.

F. G. Brieger and H. C. Cutler

E. Tripsacun australis:
Seeds and rootstocks of this species collected by Cutler were planted. 

Only two seedlings germinated and grew slowly. One of the rootstocks gave 
a large plant which started to flower in November and is still in bloom.
The second is starting now in January.

F, G, Brieger and H. C. Cutler

It has 13 normal pairs at meiosis.
E. A. Graner



3. Genetics of Aleurone Color
It is generally accepted that the presence of anthocyanin in the 

niourone is duo to the presence of certain alleles of the locus:
_ A2 - C - R. But, as I have pointed out elsewhere, the action of the 
nes at these four main loci is conditioned by the coordinate action of 

the modifier complex. This could be shown by several selection experiments.

A line of red brittle, originally from Cornell, served to demon- 
q+rate that by selection, completely colorless ears may bo obtained. j.n 
the original line occasionally a colorless grain occurred, and it was possible, 
hv selection for higher number of colorless grains and for paler color of 
the"still colored ones, to extract a line which was completely colorless.^
Fnen backcrossing to colored linos, no clear segregation could be obtaine .

Some of the brittle kernels of the original line appeared to be 
nearly black, which was attributed to the effect of an intensifier absolutely 
linked with bt, or to the action of the respective bt allele itself. All 
selection against this factor was useless. In the extracted colorless lines 
there still appeared a segregation for a recessive gene, producing deep 
black brittle kernels. Thus a gone which in the original material was only 
an intensifier and as such difficult to analyze and classify, became m  
the extracted lines a recessive determiner of anthocyanin color.

Since no crossing over has been observed so far, we suppose- that 
the original line contained two alleles of bt: the- ordinary bt without
effect on aleurone color and the new allele btr which causes a deep black 
color and which is epistatic, when homozygous, over the modifier complex 
w h ich  dominates otherwise the action of ACR. In formulas, we represent the 
situation:

bt bt A1 A2 C R + original modifier - 
group

purple (Pr) 
or red (pr pr)

btr btr A1 A2 C R + 1 !  tl 3
group

black (Pr or 
pr pr)

bt bt A1 A2 C R + extracted modifier 
group = colorless

btr btr A1 A2 C R « n = black

The opposite result was obtained in "Chavantes" which as mentioned 
above has probably the constitution: A1 A2 C1 R where Ci represents^a
dominant inhibitor at the C locus. Pale purple (Pr) or red (pr pr) kernels 
occurred in the original material and, by selection, ears could first be 
extracted which segregated colored kernels in various proportions until 
finally fully colored ears appeared.

A corresponding situation was found in "Diamantino III" where a 
sharp segregation occurred for black or orange kernels. But black grains 
gave ears which segregated for a recessive orange while orange kernels gave 
ears segregating for a recessive black. The classification was gener^ll>



us.

',v h-ut the ratio colored : colorless did not correspond to any standard 
Mendelian ratio.

It is remarkable that some lines segregate normally in some crosses, 
and show the modifier effect in others. Thus a "Golden Bantam", when 
crossed to a cc sh sh - test line was shown to be AA CC rr giving a 9:7 
ratio in F2, but crossed with the rod- brittle line a mono-factorial^ 
segregation was obtained only in part of the offspring and a selection foi 
both low and high ratios of colorless was successfully carried out.

These results may be summarized in the following form:

There are some lines where the modifier complex is well established 
and in balance with the determiners, not interfering with their action.
Such lines give sharp segregations with normal Mendelian ratios.

Other lines have an unbalanced modifier complex and here selection 
experiments may give positive results. Thus it was possible to shift the 
color from red to white in the red-brittle line and from white to purple 
or red in "Chavantes".

The experiments are being continued and it is hoped that eventually 
a more complete understanding of the physiological action and interaction 
of determiners and modifiers may be obtained.

The selection lino of "Chavantes" was very instructive in showing 
that we must distinguish between modifiers which ace as plant characters and 
others which are evidently only aleurone characters. It may at first seem 
strange that aleurone characters may be dependent upon genes of the mother- 
plant, and not only upon their own genes. However the effect of plant genes 
upon the endosperm seems to be quite general. The difference between flint 
and dent, between round or pointed kernel, to a large extent the difference 
between flint and floury, are inherited as a plant character. Nov/, if 
sporophytic genes control the type and distribution of stcrch in the kernel, 
there is no reason why one should not accept the same for the formation of 
anthocyanin.

F.G. Brieger and George O ’Neill Addison

U. Yellow-orange Endosperm
Studies on the genetics of the yellow-orange endosperm started at 

Piracicaba, Brazil, (1937), were continued at oolumoia, Missouri, xn I9k*-> 
through the help of a fellowship from the Guggenheim Foundation.

A deep orange endosperm from Brazil (commercial strain) was used and 
crossed with several white endosperm strains. These crosses gave only 
segregation for one pair of factors. Some were continued un^il F^ ana the 
white endosperm strains checked proved to be yl yl Y3 Y3* Crosses with 
some white endosperm testers segregated again 3 colored : 1 colorless ana 
showed independent assortment for chromosome 2 (lg 1), U (su l) and 9 (df 3) 
indicating that the yellow gene segregating should be the Yl in chromosome 6.

The same deep orange strain when crossed with a tester received from 
Dr. Jose Ma. Andres, Argentine and called A-(alal B-) (Pl-yl yl) showed a 
clear segregation of 9 orange : 3 yellow : U white. The numbers of 3 ears



f\ken at random are the following:

No. of the ear Orange Yollow White Total

40 - 12D ± 1942 156 42 61 259
31 - 12D ± 1942 154 56 62 272

x 17 12D 1942 137 43 49 229

Total 447 141 172 760

Linkage was found with the P_1 gene (repulsion phase) and all 
yellow seeds were albesoents al, the white ones segregating 3 Al. 1^1.
As the al gene is probably the same as yl or very closely linked to it, it 
could be said that the deep orange Brazilian strain has both L L and YJ_.
The linkage with chromosome 2 in this cross was also shown by the segregation 
of B. The al strain when crossed with lgl showed absolute linkage (repulsion 
phase). By the segregation of A it was found that chromosome 3 was not 
involved.

The 9 : 3 : 4 instead of a 9 : 7 ratio as found by Perry and Sprague 
(1936) seems to indicate the existence of another complementary gene, 
probably to Yl, which probably is a plant character, since its segregation 
was not shown in the seeds. The F2 plants are now growing, but have not 
flowered to this moment.

The- Fp of the same cross was used at Columbia, Missouri, for crossing 
with other Y-testers, received from Br. H. S. Perry and the plants are growing 
at Piracicaba. Some unexpected ratios, were found in these crosses and will 
bo checked in the next generation.

The deep orange Brazilian strain planted at Columbia did not flower 
there. So this strain could not be crossed with other testers. However, it 
was possible to use an Argentine strain called Colorado Casilda and belonging 
to Dr. L. J. Shadier1s collection. This strain has practically the same 
color as that of the Brazilian one and its name indicates the same variety 
used by Dr. J. Ma. Andres in Argentine (1939) nnd giving results similar to 
those reported here. This Argentine variety will be now crossed to the orange 
Brazilian strain, but to save time, it has been crossed to testers for all 
chromosomes. The collection of testers used was prepared at Columbia,
Missouri, and includes material from Cornell (Coop) and from other corn 
geneticists of the States. These crosses are being checked now at Piracicaba, 
Brazil, where the plants are just flowering, but the situation is rather 
complicated sinco we d; not knew the background of the testers used with 
respect to the Y genes. Also, it should not be expected that we have to de^l 
with only one sporophytic gene but several may be acting as modifiers, giving 
the shades found in different yellow-orange endosperm strains.

Other strains of yellow-orange corn ol different origin are also 
being tested. Some pop-corn ears from Brazilian material showed segregation 
approximately of 3 white : 1 yellow-orange, and we don't know if we have 
here to deal with a new Y factor or only with an inhibitor of the known Y 
genes.



Seeds f 14 and It received from Dr. W. K. Singleton proved to be

... a -  n. rrs*.;”?;!-1 S0«”; 5 «.o
t  -

E. A. Greiner

5. follow 'Aleurone
In tho crosses with (loop orange endosperm of Brazilian grains and 

... „„„= <-,„rre'Ption of a yellow-aleurono gene was found. Tho interaction
l l h i n o n e  IfvSry variable and in some back-grounds difficult to classify. 
° L o  th t dosage in the endosperm makes tho problem difficult since it was 
f,md that "simple" is not different from "nullplcx" white seeds when the 
ye1 low-alourono strain is used as male parent. Until now i is pos-i «
S s thH  o ! ^ . t “ l93t : *  - ^ o w  been

s i i “a segregation of 12 orange : 3 yellow-aleurone : 1 white or 15 cola, 
colorless *

6. Linkage Tests
A small number of linkage testers, of Cornell o r i g i n ,  was brought 

over from England and some others from Cornell. It was soon widen* 
ttase North-American strains are difficult to grow in Brasil. t o *  *11
rather small and weak, so that it was necessary to plant them in
prepared beds. They seen to grow and produce reasonably well when pLnt d
in the first part of summer, that is, during, the period whenthe 1-ngth of 
the day is still increasing. For crossm. purposes, it was alw ys aavis 
to make several successive plantings, with the hope that sometimes he 
flowering period of tho strains to bo crossod may coincide.

Crosses between those imported lines and local linos, such as 
Cateto, or with native Indian corn (Bianantino III) Chavantes^ et-.) .. -
carried out and the extracts from those hybrids, arc promism. .

F. G. Briefer

A good collection of recessive and dominant jenes in all chromosome^ 
was organized at Columbia, Missouri with material received from Cornell^ 
(Coop) and from Drs. L. J. Stndler, H. Human, L. F. Randolph, H.S. Perry,
C. R. Burnham, R. A. Brink, W. R. Singleton and others. The pl-nts are now 
growing at Piracicaba, Brazil, and they are growing very reasonably. After 
some experience we think it possible to grow in Brazil some of ^ A m . i lean 
strains in tho months of November to January, when we ha the maximum of 
li -ht about 15 h >ur* a day. Plants sown m  December are flowennb in 5U 
dayŝ as'1 compared" with the same strains in Columbia, Missouri, flowering in
55 days.



The problem of genetical tests for Brazil consists in the 
transference of the genes to lute Brazilian strains, but we don't think this 
solution satisfactory since some segregating plants will be so late as .0  

make our work difficult.
The principal genes in all chromosomes were crossed in Columbia 

with an Argentine strain and the hybrids look good for our conditions. We 
think it will be possible to isolate the segregating genes in this back 
ground and in plants not too late and promising for Piracicaba.

Deficiency testers produced by X-ray in chromosomes 3, 4> 0° ’ ^
„nd 10 were introduced into our collection from material of Dr. L. J., Stabler. 
The deficiency in chromosome 5 itf linked with Pr, m  chromosome 6 wi 
ond in chromosome 9 with I. The deficiencies in chromosome 3, 4, and 10 
were crossed respectively with Eg, Tu and 0£ in order to get these dominant 
genes linked with them.

Translocation-B testers from Ur. H. Roman for chromosomes 1, U, and 
7 were also brought to Brazil. The Tb-A test has boon useful in chocking the 
su gene in many of our experiments.

A collection of trisomics from Cornell will be crossed with the 
respective rocessivoo in order to facilitate its conservation without the 
necessity of cytological work.

The use of all these tests was started at Columbia, Missouri, in 
checking new mutants and will be continued at Piracicaba, Brazil.

E. A. Graner

7. Brazilian Story Treated by Ultra-violet
A Brazilian hybrid corn that flowered normally at Columbia, Missouri, 

was treated by ultra-viaLet. Pollen grains were treated and used lor 
pollinating untreated plants. The oOO seeds collected from 3 oovm
in Brazil, giving good germination (8($). The plants are growing and aaj 
mutants in this back-ground, proper for Piracicaba, will be used as testers 
after their localization in their respective chromosomes.

E. A. Graner
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November 22, 1943

To Maize Geneticists:
In the Indian Journal of Genetics and Plant Breeding (2: 184-186. 

1942) is a review by B. S. Kadam entitled: Maize Genetic Cooperation
News Letter No. 16. 1942. The review of this News Letter seems to
me to have been fairly well done. The point at issue is that no request 
Was made for permission to publish such a review. News Letter No. 16 
included this statement:

’’The presentation of data in these news letters is no , 
to be regarded as constituting publication. These data should 
not, therefore, be used in published papers without the 
consent of the authors.”
The above statement was quoted in connection with the review and 

no data were published in the review. It includes only summary state
ments about the reports contained in the News Letter. It is evident, 
therefore, that Kadam obeyed the letter of the quoted injunction. I 
cannot, therefore, do what I was at first inclined to do, namely, to 
notify him that hie name would bo removed from our mailing list.

We have for years sent the News Letter on request to numerous 
workers in other fields of genetics. The principal objection that I 
see to such use as Kadam has mado of these Letters is the con_usion 
that may come from it. The Letters are not available in the libraries 
of the world. Such reviews as that puollshed py Kadam are apt to bring 
numerous requests for the originals. Perhaps Cook was not iar wrong 
in his objection to such ”unpublished publications". The question 
that I wish you would answer for me is: should we send the News Letters
onl; to workers in maize genetics? Please give me your opinion.

Sincerely,

RAE:P E. A. Emerson

This is being sent to -

E. G. Anderson 
R. A. Brink
C. H. Burnham 
H. K. Hayes 
M. T. Jenkins
D. F. Jones
E. W. Lindstrom

Barbara McClintock 
P. C. Manfoelsdorf
L. F. Randolph
M. M. Rhoades
G. F. Sprague 
L. J. Stadler


