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INTRODUCTION

The purpose of this work was to develop pure strains of a new
corn called "A-tester Yellow Dent™ to be used in the production of a
possible commercial variety of such corn for the llichigan farmer. Such
strains have already been derived by this experiment from crosses
made between same of the strains which were used here for the corn
breeding work and the Ad-tester corn of Professor R. 4. Emerson of
Cornell University. The latter is an inbred white flint corn having
the genetio constitution aaCCRRyy, while the former &re yellow dent
corns whose compositions were found to be either AACCrrYY, or AACcrrYY,
or AdoorrYY.

Here A is the anthocyanin faotor, dominant to its recessive
allelomorph(a), and aids in the development of color in the aleurone
layer of the seed when the other factors C and R are present. The
C factor dominant over its partner (c¢) is said to be a chromogen,

a basic substance which, when acted on by the enzyme R in presence
of 4, is oxidized to a red color and to a purple color if another
dominant factor, Pr, is present. The seeds, whose #leurone layer
is either red or purple, will be termed "colored™ in this thesis.
If either 4, C, or R is lacking, the aleurone layer is colorless,
and hence these seads will be designated as "colorless", Y and y
are a factor pair which controls the yellow and white endosperm
color, the former being dominant.

These strains of A-tester Yellow Dent corn have the composition
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aaCCRR inherited from the A-tester and the yellow dent character (YY)
from the mother strains. By having such constitution (aaCCRRYY), they
can not escape from observation whenever they are contaminated with
any common corn which contains the A factore. If they are pollinated
accldentally, by pollen fram any common corn in a neighboring field,
the hybrid seeds will become colored due to the presence of 4, C, and
R factors where A comes from the pollen parent whether it has yellow
or white endosperme. The hybrid seeds can be elimin&ted simply by
discarding the colored seeds. The colorless ones can then be saved
since they are always pure.

As it is now, 1f a pure yellow variety is contaminated by
being pollinated with a white type, the grower can not know the same
year that this has actuaily happened in his corn, as all hybrid seeds
are yellow. He will not realize this situation until the next year's
orop develops, when he sees a number of white grains appearing in his
yellow corn, due to natural chance recombination. Under these
eircumstances, he will have a very hard time to eradicate all the
white seeds because the yellow endosperm character is dominant over
or oofera up the white one and thus the white seeds will reappear
each year whenever the yy condition is effected. His pure variety
of yellow corn will deteriorate as seed stocke

Moreover, a contamination 1like this is a menace to his
business, if the farmer is a seed-corn grower, since it will make

him lose the confidence of his cuatomers and hence, his market.
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Also the contaminated ears, in most cases, could not get the first
place or grade in the mariket and in shows. rom this polnt of view,
these newly developed struins, if they produce a pronising veriety,
may benefit tne farmer a great deal and solve this difficult problem

of containinati one

LATERIALS AND LETHODS USED

The worx was berun as & problem of the Experiment Station
here by the lute Professor e Ae Spragg in the year 1925 and was
carried on by his assoclates in 1924 and until all méterials were
transferred to the writer in the fall of 1925. It is with gratitude
that the writer acknowledges his indebtedness to Professor Spragg
who was the originator and who laid down the foundation for this
worke

Stralns used in this investigation as the maternal material
are listed in Table I-a. Three strains of li, A. C. (Ac 254), one
strain of lMichigon Vhite Cap X Balley (4c 256), four strains of Duncan
(Ac 234), and five strains of Bailey (4c 128) are yellow dents with
red ocobs. There are tvo strains of li. A. Ce &nd one strain of Nelson
X Bailey (Ao 255) which are dented, red cobbed, but with red psricarps.
One strain of Duncan (Ac 235),and seven strains of li.A.Ce (A6 254) which
came from a cross of ./hite Cobbed Golden Glow X white Cobbed Duncan,

are yeliow dented but white cobbed. All these strains



4-

were inbred or selfed for one or more years before used for this work
as is shown in Table I-a,

The A-tester corn, which served as the paternal material, was
obtained from Professor Emerson in 1922, It is shown in Table I-b.
It 18 an inbred white flint corn with white cob and has been used by
Professor Emerson and his students for testing the aleurone color
factors. Its genetic constitution is definitely known as aaccmn,‘
At the same time, the so-called C-tester and R-tester were also
received., These testers have been named for the recessive factor
present; consequently, the C-tester would be &hocRR, and the R-tester,
AACCrr. Both are white dented and white cobbed. ’

The plant color of this A-tester and of this C-tester was
green throughout the plant body. In other words, there was not even
a trace of anthocyanic pigment in any part of these plants., It was
proved that the A-tester carried the allelomorphic factor EEE€ as well
as aa which causes no pigmentation (pages 67-99 ). The C-tester was
found also to carry RgRg and hence it was non-pigmented. Some of the
R-tester plants showed some color in stalks, silks, glumes, and
anthers, and so they carried r*r¥ which causes such pigment. 4 few
B-tester plants were found to be r€r€, However, only the RE faotor
of the A-tester is conserned in our work later on.

4All self- or cross-pollination was carefully controlled.

Bags of 12-pound size, square bottom, 40-pound weight No. 1 Kraft

le. The 4~, C-, and R-tester had white endosperms and hence were
in constitution., Hereafter this endosperm factor wiil be disregarded
unless especially mentioned.
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TABLE I-a. Showing the names, accession numbers, selection
numbers, plat numbers, kernsl color, cob color, years selfed and
years intercrossed of the strains used in this investigation.

Source or Aceess- 1922 1923 Color of Years Years
Name of variety ion &select- plat selfed inter-
Number 4ion No. Noe kernel codb crossed
_________________ PwiNo. ...
White Cobbed Duncan 235 02600 30100 yellow white 1920 L o
White Cobbed i, 4. C,
White Cobbed Duncan 235 02600 " "
White Cobbed G. Glow  239°0% 12001 0200 1921 1922
White Cobbed l. A. C. v 254 02600 30300 " " " "
12904
T Y 'V 1) 25202 30400 " " " "
" w " " i 25203 30500 " " " "
" " w " w 25303 30600 " " " "
" " " " " 25306 30700 " " " "
” " " " " 25512 30800 L, ] " (1} . "
Red Cobbed . .« ) " 25205 30900 " red " "
" " " " bl 25206 31000 red " " "
" " " " " 25207 31100 yellow " " "
" " 1" (1] ] 25502 31200 e 11] " "
" " " " " _R5313 31300 red " " "
Nelson X Balley 128555 23000 31400 " n 1917-1919 195,
233 1920
Michigan 'Whiée capped
488256 22100 31500 yellow v 1917-1919 w
X Bailey 137 Y 1917-1920
Red Cobbed Iuncan R34 23400 31600 " " 1920-1922
L " " 23701 31700 " " w
" ”" 1" " 23705 31800 " 1] ”

" " " " 23602 31900 " " »
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TABLE I-a continued.

Source or 4ccess- 1922 1923 CGolor of .Years  Years
Name of variety ion select- plat selfed inter-
,Number ion No. No. kernel cob crossed
or
Plat No.
Balley 128 24101 32000 yellow red 1917-1919 -
1922
" " 24202 32100 " 1917-1920 1921
1922
" " 24204 32200 " " 1917-1919
1922
o " 24301 32300 " 1917-1922
" " 24302 32400 b 1917-1922

TABLE I-b. Showing names, accession numbers, plat numbers,
kernel color and cob color of Emerson's aleurone-color testers.

Name of variety &ccession 1923 Color of
Number Plat No, Xernel Cob

A-tester 247 32500 white white
C-tester 248 32600 " "

R-tester 249 32700 " "
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paper were usad for covering the tassels while transparent glassine
paper bags (6" x 25") were used to cover the ear before the silks
emerged. Two men, working together, did the pollinating at the time
of orossing and selfing. One man took off the tassel bag with its
fresh supply of pollen grains and shook them onto the silks cautiously,
as soon as the other man quickly tore off the top of the ear bag. The
latter fastened the tassel bag over the ear with No. 3 gem paper clip,
while the former labeled ths plant, orossed or selfed, with a paper
tag. Only one pollination to an ear was made, in order to diminish
the chances of contamination., Notes wers taken on plant characters
and growth in the fleld.

4fter harvest counts of colored and colorless kernels on the
selfed ears were made in the laboratory and then these ears were
classified into groups, according to their Mendelian ratios. Notes
were taken on ear characters, such as: color of kernels, color of
ocobs, length of ear, length of kernels, indentation, circumference of
tip and butt, weight of ear, and number of rows, etc. All these notes
were entered into the selection book together with the proper
sslection number of the ear.

It might be well to say here a few words concerning the
recording system which is used by this station, in order to help the
reader trace the records in this paper. The system consists of
three parts, 1.e., the acosssion book, the plant breeding register,
and the selection book.

Each orop has 1ts series of accession numbers. 4&ny material
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of one variety or one oross collected from one source has an accession
nmumber assigned to it according to the order in which it is obtained.
In the acocession book, besides the accession number, the name of the
yarlety, from whom received, source, date received, and date of enter-
ing the nursery, are also recorded for each material.

Before planting time, each lot of seeds from one variety or
from one selectéd ear is registered in the plant breeding register
and given a plat number. The plat number consists of five or more
figures. The first or left hand figure indicates the year in which
ths material is harvested. The last, or right hand, two figures
designate the number of individual selections, up to 99 which are
made in that plat. The digits between the first one and the last two
figures indicate the number of that particular plat. For instance,
25306 in Table I-a is the selection number of the sixth selection
of plat 53 of the crop year of 1922, If ths number of selections
exceeds 99, other plat numbers are assigned to that plat to care for
the extra selections. In the breeding register, the plat number, the
selection number, if any, and the accession number, are all recorded
in order to identify the individual material in the test. In the
selection book only the individual selection number and accession
number are noteds This system has been followed throughout this
experiment.

4 word of explanation is necessary regarding the methods

used in calculating the biometrical constants given in this paper.
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The formula used for probable error of a lLiendelian ratio is
P, Be = 0.6745/pqn , where n is the total number of individuals in
the experiment, p 1s the percent of one member of the ratio, and q
is the percent of the other member of that ratio. Thus in a 3:l
ratio, p = 75% (+75) and q = 257 («25); and in a 937 ratio, p = 56.25%
(+5626) and q = 43.,76% (+4376) and so forth. The probable error
determined by this formula was compared with the actual deviation
from the theoretical expectancye

For tests of closeness of fit in cases where the number of
clascses was more than two, use was made of the method known as Xz
suggested by Harris (1912).

For some statistical study in this work the following formulas

were useds
M= 2LV Here, Ml = mean; V = a variable; f = class
n frequency; £ = summation; n = total
number of variables.
qa = ‘gdz ¢ = standard deviation; d = deviation
a from the mean,
CV.z 9 x 100 C.V. = coefficient of variability.
M
Eg = 0.6745 7 E; = probable error of single determination.
Ep = 9.-{_._5;.7.%.5_?- Ep = probable error of mean.
n

Ep -g = BA ¥ Eg E; - p = probable error of difference be-
tween variables A and B 1f no correlation
exists between these tvio variables.
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EXPERILMENTAL RESULDS MO THE Fl GENERATION

In the swmer of 1923, twenty-four strains of different varieties
used as the female parents (Pl) were crossed in the field with the
A-tester, which served as the pollen parent. Six orosses were made with
each strain., The results are listed in Table Il. In the same way these
strains were crossed with the C-tester and with the R-tester. Unfortun-
ately, the exact results from these two series of crosses were lost.

4s indicated in Table II, all these strains X the A-tester,
except one strain, plat 31500, which failed in cross-pollination,
resulted in a total of 64 hybrid (Fl) ears all of whose kernels were
coloreds The color of these F; ears was caused by the complementary
action of the three dominant aleurone color factors A, C, and R.

The factor A in the hybrids must have come from the side of the

female parents since the male parent, A-tester, is known to have
contributed no 4 factor but onlthe C and R factors to its off-

spring. Therefore, all the female parental strains, used in the test,
contained 4A in their constitution.

Information} obtained indicated tiat all hybrid ears result-
ing from crosses between the strains in plats 31400 and 31700 to
32400 with the C-tester (AAccHRR) were colorless. Obviously, these
strains must have been cc in order to produce the colorless pro-

genies, because 4 and R without C will not give the colored aleurone

1. Such information was furnished by Lr. H. lI, Brown, Research-
dsgistant in the Farm Crops Department of the llichigan State College.
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TABLE II. Showing the number of colored hybrid ears (#;)
which resulted from crosses of the strains used in this experiment
with the A-tester, and their Fl selection numbers.

Source or Access- 1923 A- No. of Selection No,
Name of Varlety ion Plat No. tester colored of
: No. or or ears E& ears
Female male produced
parent parent by
orosses
White Cobued Duncan 235 30100 X 247 2 301150,-151
White Cobbed L.A.Ce. 254 30200 X " e JULbD, =56
" " " " 30300 X " 3 30351 ,-32,=33
T wo ] . T 304C0 X " 2 30408,=09
" " " : " 306500 X " 3 30513,-14,-15
" " " ' " 30600 X " P 30604
" " " : " 36700 X M 2 50702,-03
" " " : " 30600 X ® 2 30606,-07
" " " " 30900 X 1 30904
" " " " 31000 X " 3 31008,-09,-10
" " n " 31100 X *® 3 31111,-12,-13
" " " " 31200 X " 5 312034-04,-05,-06,=-07
" " " " 31300 X " 4 313064=07,=08,~09
Nelson X Baliley 255 31400 X " S 31430,=-31,-32
Miche WVh. Cap X Balley 256 31500 X " 0 - -
Red Cobbed Punsan 234 31600 X " 3 31604 ,-05
n " " " 31700 X " 2 31703, -04
" " " " 31800 X w 2 31802,-03
" " " " 31900 X " 5 $1901,-02
Balley 128 32000 X " 3 32001,-02
" " 32100 X n 2 32101,~02
" " 32200 X " 2 52201,-02
" " 32300 X " 4 32301 4,=02
" " 32400 X M 4 32407,-08,-09,-10
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in the hybrid seeds. Of the hybrid ears resulting from crosses of
the strains in plats 30100 to 31300, 31500, and 31600 with the C-
tester, some were all colored and some were only partially colored.
This indicated that some of these strains were CC and the other Cc.
The information also stated that these 24 strzins X the R-
tester (AACCrr) resulted in only colorless hybrid ears. Evidently,
all these strains lacxed the factor R and hence they were rr. The
aleurone color cén not be produced in this case as only two dominant
factors, 4 and C, were present in the hybrids.
Summing up the above: all these strains used in this investi-
gation are supposed to be of three types - some of them &4ACCrr,
some AACorr, and some &dAdcorre. The whole situation can be understood
more clearly by the following factorial diagram, which is in accord-
ance with the above observations and verified by the results of
the F» and F3 generations,

Types of these strains used in this investigation.

Paternal parent Maternal parent
AACCrr 4ACerr AAcorr
Progeny
A-tester - aaCCHR Colored Colored Colored
C-tester - AAccRR Colored Half colored Colorless

Half colorless
R-tester - AACCrr Colorless Colorless Colorless
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BREEDING BEEAVIOR IN THE F, GEIERATION

Fifty-four Fi ears were selected. OSeeds from these ears were
planted in 54 plats and self-pollinated in the sumer of 1924, It
was found that some of these plats gave ears only with 9:7 ratios
or 27:37 ratios of colored to colorless seeds while the other plats
gave some ears with 917 and other ears with 27:37 ratios of colored
to colorless seeds. They are dealt with separately in the follow=-
ing sections.

The 937 ratlos

Twenty-nine selfed ears from 3 plats were found to have had

9317 ratios of colored to colorless kernels. The results are given

in Table IlI-a. A total count of segregates on these ears is as

follows:
-Colored- -Colorless- -Total-
Observed 6780 5220 12000
Bxpected 6750 5250 12000
Deviation + 30 -30 0

P, E,. 3646

The deviation 1s only 0.8 times its probable error. Therefore, the
observations are very close to expectancy.

The fact can be explained on the theory of complementary
factors. It has been pointed out that aleurone color develops only

in the presence of all three dominant factors 4, C and R. 4 937 By
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ratio should result when the Fi is heterozygous for two factors. One
recessive factor (a) naturally comes from the male parent, A-tester
(aaCCRR), and the other (r) fram the female parent. The constitution
of the mother strains (Pl) must have been AACCrr in this case, whence
the Fi genotype was AaCCRr. Theoretically, when such an ear is self-
pollinated, on the Fé ear 9 kernels, having all the dominant factors,
would be colored, and 7 kernels would be colorless, since only one

or two or no dominant factors were present,

The 27:37 ratios
Two hundred and five Fé ears from 28 plats exhibited a 27:37
ratio of colored to colorless seeds. The results are summarized in

Table III-b, The total number of seeds on these ears is given below:

-Colored- -Colorless- -Total-
Observed 33823 46510 80333
Expected 3389045 464425 80333
Deviation =675 16745 0
L2eYs = 67:5 = 0.7
P. Eo 94.4

The deviation is only 0.7 times its probable error. Obviously,
observations accord with expectations very well. Explained on the
theory of three complementary factors, the F genotype should be
heterozygous for ths three aleurone factors, i.e., AaCcRr. Here the
recessive factor (a) obviously comes from the A-tester (aaCCRR), and

(¢c) and (r) from the mother strains (Pl) which must be AAcorr in this
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TABLE III-a. Showing the lots which produced only F, ears
with 9:7 ratios of colored to colorless kernelis. These ears
resulted from the F; genotype AaCCir (AACCrr X aaCCRR) «

Name of Variety &ccess- 51 P, Number of
ion 1923 1924 9:7
No. Selection Plat ears
No. No.

M.A.Ce Yellow Dent 254 30331 41100 20
T Lo Y 30513 41600 b
" " "o " 31203 43100 4
TotaAl = = = = = = = = e - - = = e === - 29

TABLE III-b. Indicating the plats which produced only Fp
ears with 27:37 ratios of colored to colorless kernels. These
ears resulted from the F. genotype &4aCcoRr (4Accrr X aaCCRR).

1
Rame of Variety docess-~ B P Rumber of
ion No. 1923 1924 27:37
Selection Plat ears
No. No.
Wnite Covbed Duncan 235 501150 40700 n
M.A.C. Yellow Dent 254 30255 40900 2
B U T S T TN 30703 42100 3
w " " : " 31111 42800 5
" " " : " 31113 43000 4
" " " ‘ " 31207 43500 7
" " " " 31306 43600 3
" " " " 31307 43700 3
" " " ' " 31309 43900 21
Nelson X Balley 255 31430 44000
" * 0w " 31431 44100 7

. " n " 31432 44200 8
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TABLE III-b (continuead).

Name of Variety Acocess- ) ¥ Number of
fon 1923 1925 27337
No. Selection Plat Bars
Noe. No.

Red Cobbed Duncan 234 31605 44400 3

. w e " 31703 44500 8

" " " " 31704 44600 14

" " " " 31802 44700 19

» " " " 31803 44800 14

" " " " 31901 44900 6

" " " " 31902 45000 5
Balley 128 32001 45100 2

" " 32002 45200 4

" " 32101 45300 12

" " 32201 45500 17

" " 32202 45600 9

" " 32301 45700 2

" " 32302 45800 2

" " 32407 45900 2

" " 32408 46000 6
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case, When such an Fi genotype is self-pollinated, on an Eé ear 27

kernels, having all three dominant factors, would be colored, and 37,
having at least one homozygous recessive pair of aleurone factors,
would be colorless.
The 9:7 and 27337 ratios
Twenty-ons plats, each from a single Fi ear, proauced ears with
937 ratios and ears with 27:37 ratios of colored to colorless seeds.
Out of 200 such Py ears, 101 were found to have 9:7 ratios, 99 to have
27:37 ratios. The results are sumarized in Table III-oc. Counts for
these two gorts of ears gave the following numbers of kernelss
-From 101 937 Fp ears- -From 99 27337 F, ears-
~Colored- -Colorless- -Total- -Colored- -Colorless- -Total-
Observed 20834, 15958. 36792 18215, 24588 42802

Expected 20695.5 1609645 36792 18057.5 2474545 42802

Deviation  +13845 -138.5 0 +157,8 -157.5 0
oY, = 13840 = 2.2 07,8 = 2.3
P.E. 6442 68495

The deviation for the first lot is 2.2 times its probable error
and thus indiocates a 917 lendelian ratio. The deviation for the second
lot is only 2.3 times it probable error, obviously indicating a 27337
ratio.

Glancing at Table I1II-c, it is interesting to note that 9317
ears and 27337 ears, which occurred in each plat, were in equal numbers.
4 calculation on this basis for the totdl number of ears in the 21

plats shows a deviation of 1, vhich is only 0.2 times its probable
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TABLE III-c. Showing the plats which produced both 937
and 27:37 Fy ears. They resulted from the F; genotypes &aCCRr
and 4aCcRr which occurred on the same ear (AACcorr X aaCCKR).

Name of Variety Access- Py Fy Actual No. Tneoretical
ion lioe 1923 1923 of ears in No. of ears Dev.
Selec- plat (131) in Dev. P.E. P.E,
tion No. 917 27:37 9:7 27:37
No.

%he Cobbed Duncan 235 301161 40800 4 3 3.5 345 0.5 0.9 0.6

M, 4, C, 2564 30256 41000 4 9 6.5 6.6 2.5 1.2 2.1
.. " 30332 41200 12 4 8.0 8.0 4.0 14 2.9
"o " 30333 41300 3 11 7.0 7.0 4.0 1.3 3.1

e . " 30408 41400 9 7 840 8.0 1.0 1.4 0.7
w n " 30409 41500 4 7 5.5 5.5 15 1l 1lu4
“ n : " 30514 41700 5 6 5.5 545 045 1l 045
" n : " 30515 41800 7 9 8.0 8.0 1.0 14 0.7
" oo " 30604 41900 1 4 2.5 2.5 1.5 047 2.0
" oon " 30702 42000 2 1 1.5 1.6 0.5 0.6 049
“ n " 30806 42200 4 3 3.5 3.5 045049 0.5
"n o n : " 30904 42400 1 5 3.0 3.0 2.0 0.8 2.5
" oon " 31008 42500 8 13  10e5 1045 245 le6 1.7
" o : " 31009 42600 4 & 4.0 4.0 0.0 0.9 0.0
“ w " 31011 42700 7 7 7.0 7.0 0.01.2 (.0
“ n : " 31112 42900 4 1 2.6 2.5 145 0.7 240
“ n " 31204 43200 3 2 2.6 2.5 0.5 0s7 0.7
w n " 31205 43300 2 4 3.0 8.0 1.0 0.8 0.l
" w " 31206 43400 5 1 3.0 3.0 240 08 2.5
"~ ' " 31308 43800 5 2 3.5 3.5 15 0.9 1.5
Red Cob. Duncan 234 31604 44300___ 8 67,0 7.0 0 13 7

Total w = = = = = = = = = = = 101 99 100.0 100.0 1.0 4.7 0.2
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error. This leads to tne conclusion that the Fl genotypes from which
these Fz ears resulted must havé been of tvwo sorts, £aCCRr, and 4aCcHr,
but all look alike, i.e. all are colored. Therefore, their parental
‘Pl or mother strain) constitution must have been 4ACcrr. When crossed
with the A-tester (aaCCRR), two types of gametes, 4Cr and Acr in equal
numbers from this female parent were fertilzed by the gametes, aCR,
from the A-tester. Vhen self—pollinated, the genotype 4aCCHRr produced
9:7 F, ears, while the genotype AaCcRr produced 27337 Fy ears, in
proportion of 1l:le.

Summing up the above: the hypothesis fits all observations
in this generation very well, and also verifies the results of the F

generation. It is further werified by the F; generatiom.

THE CONSTITUTION OF THE STRAINS USED IN THIS INVESTIGATION

Emerson (1918) has pointed out that all corn varieties which
he tested were rr. In other words, they lacked the R factor. Like-
wise all varieties were found to be AA except two; one grown locally
in Southern Missouri and the other in Ohio. There is apparently
greater diversity with reaspect to the C factor., Some of the
varieties are apparently CC, thus being R-testers, while some are
Co and others cc, and yet others a mixture of these typese.

It has been found that all strains which have been tested in
this experimental work were AA and rr but were inconsistent with
regard to the C factor, conclusions which coincide with Emerson's

findings. The results are arranged in Table IV, which is in






pedigree form. By 1t the female parents and their progenies in the
Fi and Fz generations can be traced in el ther direction. The genetic
constitution of these maternal P; strains was determined by the breed-
ing behaviors of progenies of the F; and Fp generations. Glancing at
Table IV, one will ses that strains of ‘hite Cobbed Duncan (hc 235)
and Red Cobbed Duncan (Ac 234) had the constitution of AACerr or
AAgorr. Strains of L, 4. C. (4c 254) had AACCrr, AACerr or Adcorr.
This diversity of the Cc factor pair may be due to the fact that
some of the strains had been either crossed or intercrossed and self-
pollinated previous to this investigation. For such information the
reader 1s referred to Table I-a. The strains with C¢ in composition
would keep on segregating in a simple liendeliun fashion (3Csle),
whenever they were self-fertilized. ZProbably this is what has
actually happened in nature, ana has kept nearly all cormion corn
varieties so diverse with regard to the C factor. ror some unxknown
reason such heterozygous condition has been rarely found for tne
4 and r factors.

Bailey (Ac 128) and Nelson X Buziley (Ac 255) have the

constitution Aicorr,

;m3DING BRHAVIOR I THE ¥z GEIZRATION
6}
For the 1925 (&z) planting elghty-one F, ears were selected;

of these 29 had 9:7 ratios and 52 had 27:37 ratios. Only colored
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TABLE 1V. Genetic constitution of the maternsl

Pl strains used in this investigation.
Name of Varie ty Access- P% P F§4 Genetic
ion No. 1923 1923 19 constitution
selec-~ selec- plat
tion tion 1l0e
Noe No.
VYhe. Cob. Duncan R35 02600 301150 40700 AAcorr
301151 40800 AACorr
Whe Cob. Duncan 02600 30255 40900 Adccrr
“he Cob. Ge GlOow 254 12901
HA.Ce 30256 41000 AdCerr
03600 30331 41100 AACCrr
12904
30332 41200 AdCorr
30333 41300 "
25202 30408 41400 "
30409 41500 ”
25203 30513 41600 AACCrr
30514 41700 AACerr
30515 41800 "
25303 30604 41900 "
263086 30702 42000 "
30703 42100 Alcorr
25312 30806 42200 AACorr
25205 30904 42400 "
25206 31008 42500 ALCorr
31009 42600 "
31011 42700 "
25207 31111 42600 Aicorr

31112 42900 AACCrr



-
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‘PABLE 1V, (continued)

‘Name of Varlety Access- P
ion No. 1922

selection selection

No.

M. A.. C. ' 254
(continued)
&H3VA

25313

Nelson X Bailey 255 23000

3400

Red Cob. Duncan R34 , 3701

| 23705
23802
Balley 128 24101

24202
24204

4301

4302

By
1923

1o

31307
31308
31309
31430
31431
31432
31604
31605
31703
31704

31603
31603
31901
31902
32001
32002
32101
3&201
3208
32301
32502
32407
32408

43000
43100
43200
43300
43400
43500
43500
43700
43800
43900
44000
44100
44200
44300
44400
44500
44600

44700

44800
44900
45000
45100
45200
45300
45500
45600
45700

45800
45900

46000

Genetic
constitution

"
"



Kernels from tie two groups were planted and selfed in the field, while
the colorless ones from such ears were discarded. The reason for
planting the colored individuals and discarding the colorless ones is
that the strains of the A-tester yellow dent corn can be derived more
easily from the former than from the latter in terms of possibility
and economy of worke Theoretically only 1 out of 7 or 37 colorless
kernels on a 9;7 or 27:37 ear, respectively, is the A-~tester type,
while out of 9 or 27 colored kernels from the §;7 or 27:37 ear, 4 or
6 will, when self-pollinated, produce 3:1 ears of which one-half or
one-third of the colorless kernels will be the A-tester types looked
for. (See factorial diagrams on pages 23 and 26.) Therefore, using
the colored individuals of F, ears will save the plant breeder more
time and will give him more chance or possibility of developing
strains of the A-tester yellow dent corn than if he uses the colorless
ones.

Segregations for aleurone color of all individual Fs ears
were counted. &ll these ears have been grouped into two groups, 1.e.
those resulting from the 937 Fz ears and those resulting from the

27:37 F, ears. Each group has shown similar consistent resultse.

Results of progenies from the 937 F, group
Three kinds of llendelian ratios for F5 ears have been found
in any plat of this group. In each plat, some ears had 130, some
had 331, and others had 9:7 ratios of colored to colorless seeds,

A sumary of data for this group is set forth in Table V-a.
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Theoretically, colored seeds of any 937 F, ear, if from a cross

of AACCrr X aaCCRR, should act in the following manner when they are

selfed in the Fb genseration,

-Fb genotypes-
1 AACCRR
2 AaCCRR
2 AACCRr

4 AaCCRr

-Breeding behavior in Fz-
1:0 (only colored) breeds ttue

3 coloreds 1 colorless (aaCChk)
(A-tester type)

3 colored: 1 colorless (AACCrr)
(R-tester type)

9 colored: 7 colorless

-Phenotyplic
Proportion of Fb ears-

1

4

Such was proved to be the case by ths actual observations. &s

gean from Table V-&, the numbers of ears in each plat with these three

different llendelian ratios were in the proportion of l:4:4., Values

of X2 for most plats were less than 1, hence the value for closeness

of £it (P) 1s very high.

expectation,

classes from 29 plats are given below:

Batio 130 321
Observed total 5340 23340
Expected total 6573 22943
Deviation ~4.3 + 3.7

Xa for total = 0.,3880

Evidently observations are very close to

The total numbers of actual and expected ears of these

937
23060
229.,3

~ 0.7

P = very close fit.

There were two kinds of 3:1 ears: one resulted from the Fy,

genotype AaCCRR, and the other resulted from the Fy genotype AACCRr.

The first kind of 3:1 ears is the one which has been looked for by

this experiment, because its colorless seceds are the A-tester type



.
.
ce .
« -
.

~



Fp
1924
Selection
Noe.

40807
41102
41109
41113
41114
41118
41119
41201
41211
41212
41216
41311
41409
41:13
41503
415612
41%02
41604

-24—

TABLE V-a. Number of F, ears, resulting from colored in-
dividuals of 937 FZ ears, showing 1:0, 3:;1 and 937 ratios.

Theoretical

No.(l:4:4) of ears

1:0

1.0
2.1
3e6
2.0
3.7
1.6
2.2
1.7
23
2.7
240
2e7
23
2¢3
267
2.3
2.4
1.8

1.4

B3 Actual
1925  No. of ears
Plat with ratios of wi

No. 1:0 331 937

51600 0 3 6
53400 ] 8 9
53900 3 17 12
54000 3 7 8
54100 2 18 13
54200 2 5 7
54300 3 10 7
54400 2 6 7
64500 2 13 6
64600 3 11 10
654700 2 7 9
54900 4 11 9
55000 3 7T 1
55400 3 10 8

55500 1 13 10
55600 1 11 9
66900 1 11 10
56000 3 7 6
56100 1 6 6
56200 1l 7 6

41606

1.6

atios of
3:1 937

8.4 8.4
14.2 14.2
8.0 8.0
14.7 14.7
62 6.2
8e8 848
6e7 647
9¢3 9.3
107 1047
840 840
1067 10.7
9.3 943
963 943
107 1047
9.3 943
9.8 9.8
Te1 7ol
5.8 5.8

6.2

XZ

0.0658
0.9766
06250
244620
0.4642
008125
0.1502
31070
040937
042500
069375
1.0714
0.4286
1.5938
1.0712
0.8739
1,0156
01453

03752

Closeness
of fit
(P)

0.3318

Very good

0,3011

Very good

" L]

L ]

0.2137

Very good

" "
n L]
045895
Very good
04648
0.5896
Very good
0.6028

Very gooa






F
1928
Selection
Noe

41810
41904
42203
42208
42505

42708

TABLE V-& (continued)

Fg -Actual Theoretical
1925 Wo. of ears Noe(l:4:4) of ears
Plat with ratios of * with ratios of

No. 1:0 3:1 937 1:0 3:1 937
56300 b 6 10 le9 76 7.6
56500 1 6 6 ls4 5.8 b5e8
56600 3 6 9 2.0 8,0 8.0
56700 1 3 10 le6 6.2 642
57000 2 6 b lsd 5.8 5.8
57300 1 6 4 1.2 4.9 4.9
57400 1 4 5 lel 4.4 4.4
57700 2 4 7 lsd 5.8 B5e8
68100 2 b 9 18 7l 7ol

29 plats
----- b3 233 230 57e3229,322943

1.5293
0.1453
1.,1250
4.1605
0.3227
0.4544
0.1249
1.0192
1.1561

03880

Closeness
of fit

(®)

Very good
0.5767
0.1268

Very good

" "
0.6020
0.5693

Very good







which has the constitution of aaCCiR and from which the strains of the
A-tester yellow dent will be derived. Colorless seeds of the other
kind of 3:1 ears are the R-tester type (AACCrr). Since these two kinds
of 3:1 ears all look alike, they must be aeparated-from each other by

a method which will be dealt with later one.

Results of progenies from the 27:37 Ffg group
Plants grown from colored seeds of any 27:37 Pp ear bred
differently in Fb, as was expected. In nearly every plat'were found
F5 ears with 1:0, 331, 917, and 27:37 ratios of colored to colorless
seeds, but 1i10 ears did not appear in some plats, since they ocour
theoretically only once in 27 cases. The results are listed in Table
V-b. On the theory of complementary factors, the 27 F, colored in-
dividuals, when selfed, will produce the following types and in the

following proportion in Fs.

-F, genotypes- -Breeding behavior in Fz- -Proportion of Fyz
Phenotypes-
1AACCRR 1:0 (only colored) breeds true 1
&AaCCRR 3 colored: 1 colorless (aaCCkR)
(A-tester type)
284CeRR 3 colored: 1 colorless (AAcciii) 6
(C-tester type)
2AACCRr 3 colored: 1 colorless (AACCrr)
(k-tester type)
4AaCCRr 9 colored:7 colorlesa
4A3CcRR 9 colored:7 colorless 12
44ACcRr 9 colored:7colorless

84AaCcRr 27 colored:37 colorless 8






F
19%4
Selec-

tion

44306
44311
44503
44609
44614
44711
44807
44905
40701
40702
40703
40705
40708
40709
40710
40802
40803

40901

TABLE V-b.

-27-

Number of F3 ears, resulting from colored in-

dividuals of 27;37 Fy ears, showing 1:0, 3311, 937 and 27:37 ratios,

F3
1925
Plat

Noe

51700
51800
51900
52000
52100
52200
52300
52400
52500
52600
52700
52800
52900
53000
53100
53200
63300

53500

Actual No. of

ears with ratios of
130 3:1 9:7 27:37

0 5 8
0 5 9
1 7 9
2 3 10
1 8 10
1 3 9
3 4 12
0 6 10
0 3 7
0 8 13
0 6 11
0 3 3
1 8 14
1 2 14
0 3 7
2 1 5
0 3 11
0 7 8
0 2 9
1 6 6
1 5 10
0 2 6

Theoretical
No. (1:6:12:8) of

ears with ratios of

1:0 331 9:7 27:37

0.9
0.6
l.1
0.9
03
1.2
1.0
0.6
0.5
0.7
0.8
0.6

046

0e5

4.9
5.3
4.4
5.8
5.6
8.3
6.7
5.1
2.0
7.1
6.0
33
2.9
4.4
4.7
33
Se8
5.3

2.9

10.2
9.8
10.7
8.9
11.6

1l.1

13.4
10.2
4.0
14.2
12.0
6.7
5.8
849
9.3
6.7
7.6
10,7

5.8

6.8
6.5
7.1
5.9
7.7

7.4

8.9
6.6
2.7
9.5
8.0
4.4
3.9
5.9
6.2
4.4
5.0
7.1

369

0.9173
0.9512
049695
2.5146
2.0193
047562
4.9379
2.0001
046751
1.3673
1.1651
1.1233
0.1680
344999
046751
644720
1.7125
22715

0601
244708
0.2847

1.1057

Close-~
ness of
£it

0.6654
0.5689
VYery good
0.1731
0.5724
Very good
0.7126
0,7639
047730
Very good
0.3262
Very good
0.0932
0.6882
05233
0.5839
044917
Very good

0.7771



F
’ 1954
Selec-
tion

Noe

40902
41001
41002
41213
41312
41313
41401
41504
41507
41706
41816
41902
41905
42002
42401
42501
425816
42602
42701
42802

42906

TABLE V-b (continued)

Fz Theoretical

1926 4Actual No. of No. (1:6:12:8) of 2 Closeness
plat ears with ratios of ears with ratios of X of
No. 1:0 331 9:7 27:37 1:0 3:1 9:7 27:37 Pt

B ws @B G an e w S P Gh G W O G W e WD EE s W e G @ e e e = e "= @ e e e

53600 O 1 7 6 0.5 3¢l 642 4.1 R.8699 0.4152

53700 1 1 8 1 0ed 244 4.9 33 5.2613 0.1562
53800 1 3 8 5 0e6 368 746 540 049766 Very good
54800 1 5 9 3 0e7 4.0 8.0 543 1l.5624 0.6724
55100 1 3 9 5 0e¢7 4.0 840 5.3 045625 Very good
55200 1 4 11 5 0e8 4.7 9.3 6.2 0.6964 " ow
55300 1 6 8 5 0e7 444 849 5.9 048679 " on
55700 1 5 10 6 0eB8 449 948 645 041138 won
55800 1 5 7 6 0e7 442 844 5e6 0.5396 " on

56400 0 4 3 3 0ed 2.2 4.4 3.0 1.8129 0.6154
56800 0 4 7 4 0.5 3.3 6.7 4.4 0.7498 Very good
56900 1 4 9 5 0e7 442 844 5.6 02435 LI
57100 2 4 6 4 0e6 346 Tel 447 347151 042966

57200 1 2 6 5 066 3ol 6.2 4.1 1,0268 0.7952

57500 0 2 10 3 0e6 3e3 647 444 3.2248 0.3624
57600 1 3 8 6 0e7 440 8.0 563 045000 Very good
57800 1 3 9 5 0e7 4.0 B840 5.3 065625 » "
57900 © 1 8 1 Oed 242 444 2.9 5.1883 0.1605
58000 1 4 5 5 066 345 647 4.4 00,9749 Very good
58200 O 4 9 6 0e7 442 8.4 5.6 00,7764 Very good
58300 1 3 11 3 Oe7 4.0 8.0 543 245623 0.4708






s
1925
plat

Noe

PA3LE V-b (continued)

Actual No, of

RCAS

Theoretical

Noe (1:6:12:8) of

-ears with ratios of gars with ratios of
1:3 331 9:7 27:37

1:0

33l

937 27:37

43603
43803
43916
44001
44004
44101
44104
44207

Total

58400
58500
58600
58700
56800
58900
59000
59100

59200

1

1

52 plats35 221

8 3

3 2
15 4
11 6
14 7
9 8

7 6

5 4

8 5
448 276

0.8
0.3
1.1
0.8
0.9
049
0.6
046

0e7

4.7
2.0
6.7
4.7
5.6
5.1
3.8
Je3

4.4

9.3
Se9
13.3
9.3
1l.1
10.2
7.6
6e7

8.9

6.2
Qa7
8.9
6.2
7.4
6.8
5.0
4.4

5.9

3643 21748 43546 29044

549461
28335
4.5769
1.1785
1,7550
03571
1.2348
1.6494
0.7871

1.1607

041150
0.4218
0.2098
0.,7572
0.6286
Very good
047476
0.6528
Very good

0.7645
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As seen in Table V-b, of a totul of 9860 ears from 52 plats,
53 were 1:0 ratio, 221 were 3:1 ratio, 448 were 9:7 ratlo, and 276
were 27:37 ratio for colored to colorless seads. Their expected
numbers on a basis of 1:6312:8 ratio were J36¢5:21746:45046:£490464
The valus of 12 i8 1.,1607 and hence the vulue of closeness of fit (P)
is 0.7645. This indicates tiat these observations ure very closes to
expsctancye

Hera tne 3:1 eurs wers of thrse sorts genotypically. Colorless
individuals (kernels) of the 3:1 ears derived frcm tue o senotype
AaCCRR were tiw A-tester types which were sought for by the present
experiment. Lixewise, the colorless kernels from the 3:1 ears of the
Fp genotype AACCRR would produce & C-tester type, Adaccull, and the
colorless kernels of the 3:1 ears of the i, genotype AACCilr would
produce an A-tester type, AALCrr. How to sort the A-tester type out

of the other two types will be described later omne

Segregation of yellow and white endosperm characters

As pointed out previously, all the mother straoins had the
yellow endosperm character and were crossed vdith Imerson's a-tester
wnich had the white endospern charzcter. On the basis of & single
pair of factors, the former should be YY und tie lutter yy regurdless
of the aleurone factorse &all the ) kernals should be yellow due to
the factor Y being dominunt over its allelomorph y, and taey should
segregate in the munner of 2 yeliow to 1 wkite in 7, when gelf-
pollinated. It should be recalied taat the yeliovi endosperm was

wholly covered up in the #; and partly so in tue &5 by the colored
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aleurones. No data were talken for tnese tvo gensrutionse

Three groups of ears segregating for the yellow and white
endosperms were observed in the colorless aleurone inaividuals of
the 3:1 F3 classes. These groups were those which bred true for
elther yellow or vhite endosperm and those which did not breed true
for the yellow endosperm but segregated in a J:1 ratio. The results
are arranged in Table VI

forty rfz ears with a total of 3370 yellow kernels were found
to be in the group (a in Table VI) which bred true for the yellow
endosperm character, since the progenies of these ears resulted in a
total of 233 ears with only the yellow endosperm in the ry generation.

Thirty-five F3 ears with a total of 2866 white seeds were
noted and found to be in the group (o in Tuble VI) which bred true
for the white endospsrm but were not carried on to the .

Eighty-tvio Fz ears were found to be in the group (b in Table
V1) which did not breed true for either of these characters. They
gave a total of 4870 yellow seeds to 1567 white seeds, where 4827.75;
1069425 were expected. A deviation of 42.25 was obtuined, which is
1.8 times 1ts probable error. Evidently it 1s a 331 ratio of yellows
to whites on these ears. The yellow inuividuals were carried on to
the F4 generation and resulted in 141 yelliow seeded ears (1:0) and
298 yellow and white sesded ears in nearly a proportion of 132, Cale
culating on this basis the expected numbers for these two classes of
ears are 1l46.3 s 292,7. The deviation is 5.3 which is only 0.8 times

its probable error. Thus, observations are very close to expectancye.
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TABILE VI. Segregation of yeilow and white endosperm in the
colorless aleurone individuals of the 3:1 F3 class and their be-
havior in F4 °

1925

(#)
Selection

Noe.

52803
53006
53302
53303
53601
53915
54006
54116
54208
54304

54404

54605
54608
54708
54906
55102
55202

55303

(a) Group which bred true for the yellow endosperm.

1926
Number of Kernels (F ) Number of ears
with endosperm Plﬁt Yellow Yellow and Whi te
-Yellow- -lihite- No. geeded white seeded seeded
90 0 650300 3 0 0
72 0 650600 1 0 0
30 0 650900 1 0 0
75 0 651200 8 0 0
105 0 651600 6 0 0
40 0 651700 1 0 0
£3 0 652300 11 0 0
92 0 652700 11 0 0
86 0 653000 14 0 0
72 0 653500 5 0 0
14 0 653900 0 0 0
90 0 654000 15 0 0
80 0 654300 5 0 0
68 0] 654600 0 0 0
101 0 654800 5 0 0
106 0 654900 5 0 0
92 0 65E000 9 0 0
134 0 655200 11 0 0
98 0 655900 1 0 0
90 0 656100 8 0 0

70 0 656200 ) 0 0



£



1925
(F3)

Selection

Ro.

55804
55903
65909
56007
6303
56403
57501
57603
57901
58303
58501
58502
58602
58603
58606
58807
58702

Total 40 ears

Humber of kernels

with endosperm
-Ysllow-

89
40
110
39
109
105
76
121
95
62
123
117
95
58
70
62

3370

-33-

1926
(E,)

Pla
No.

656600
657100
657700
652800
658000
656100
6583C0
658500
659500
659700
660000
660700
661100
661200
661300
661400
661500
661600

661800

TABLE VI, (a) kontinued)

___Bumber of ears

Yollow Yellow and White
seeded white sesded Seeded

16 0 0
3 0 0
7 0 ¢
3 0 0
4 0 0
7 0 0
4 0 0
1 0 0
3 0 0
e 0 0
3 0 0
8 0 0
9 0 0

15 0 0
6 0 0
3 0 0
4 0 0
2 0 0
7 0 0

233 0 0
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TABLE VI (continued)

(b) Group segregating for the yellow and white endosperms.
l .

1925 Number of kernels 1926

(Fz) _with endosperm (B,)
Selection Plat

No. -Yellow- ~White- No.
51204 63 21 650000
51503 8l 30 650100
51704 72 20 650200
52301 55 25 650400
52504 65 21 650500
52702 50 21 650700
52703 18 6 650800
52902 42 21 651000
53002 65 21 651100
53203 7 25 651300
53205 47 14 651400
53207 15 4 651500
53304 52 22 651800
53404 51 19 651900
63405 78 22 652000
63502 29 12 652100
63601 66 25 652200
53908 91 28 652400
53910 94 34 652500
53911 90 28 652600
53917 89 28 652800

53918

83

&2

652900

Number of ears

Yellow
seaded

falled
2

3

Yollow and

White

HNhite seecded seeded

[ &) B )

10

11






TABLE VI,‘(b) (continued)

1925 Number of kernels 1926

(#3) with endosperym (F.) Number of ears
Selection Pl&t Yellow Yellow and Vhite

No. -Yellow= <0White- No. seeded white seeded seeded
54009 62 16 653100 2 3 0
54103 42 14 653200 self-polliination failed
54107 100 27 653300 2 6 0
54112 20 7 653400 1 2 0
54118 52 15 653600 1 2 0
54205 63 20 653700 failed
54207 11 5 653800 0 1 0
54308 36 14 654100 2 4 0
54310 38 14 654200 3 1 0
54405 65 17 654400 3 4 0
54408 82 24 654500 8 3 0
54604 59 19 654700 3 4 0
54905 63 23 655100 0 2 0
54908 43 17 655300 3 4 0
55004 55 &0 655400 2 4 0
55005 &8 20 655500 2 3 0
55007 62 20 655600 2 4 0
55008 61 17 655700 0 0 0
656010 57 21 655800 0 0 0
55103 92 31 656000 4 9 0
565203 37 13 656800 0 2 0

55204 42 14 656300 1 5 0






1925
(?3)

Selection
Roe

65508
65509
55511
55603
56703
55802
56803
55904
56202
56401
56503
56801
56802
56804
56902
56903
57003
57104

67203

-Yellow-

‘Number of kernels
—with endosporm

~WVhite-

98
62
50
65
71
62
52
86
78
90
83
60
88
66
88
69
4
49
46

50

hard to classify

35

36

Yellow and White
white seeded seaded

0

0

0

(continued)
Number of ears
Yellow
seeded
5 11
2 3
1 3
l 4
3 10
2 4
1 5
0 4
2 8
2 6
2 3
3 4
2 1
2 6
0 3
1 3
0 2
3 9
S 7
1 3
1 2
2 0

TABLE VI, (b)
1926

()

Plat

No.
30 656400
18 656700
2 656800
28 656900
22 657000
14 657200
18 657300
28 657400
21 657500
26 657600
4 657900
18 658200
25 658400
13 658600
22 658700
24 658800
10 658900
11 659000
12 659100
14 659200
659300
16 659400
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_TABLE VI, (b) (continued)

1925 Number of kernels A926

(Fh) with endospeym (Fy) Xumber of ears
Selection plat  Yellow Yellow and Vhite

No. «Yellow- <l/hite- Noe. seeded white seeded seeded
57602 55 24 659600 1 2 0
57703 68 20 659800 3 3 0
57802 62 22 659900 2 2 0
58004 44 15 660100 2 4 0]
58103 70 24 660200 2 5 0
58107 64 19 660300 3 4 0
58108 89 26 660400 5 8 0
58202 36 13 660500 2 4 0
58204 36 19 660600 0 2 0
58402 7 25 660800 2 5 0
58403 50 15 660900 0 0 0
58404 83 15 661000 1l 2 0
58701 39 8 661700 2 3 0
58704 90 25 661900 2 4 0
59205 62 24 662000 1l 1 0
59206 hard to glassify 662100 2 3 0
Total for Total for

82 ears -~ 4870 1567 82 plats-- 141 298 0]
Expected Expected

total - 4827.75 1609.25 total - 146.3 292,7
Deviation Deviation

total -- + 42.25 —-424,25 total = =53 + 5.3

DaYe - 4885 = 1.8 De¥s w 5.3 = 0.8
PJE. 23.4 PE. 647
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TABLE VI (continued)

(c) Group which bred true for the white endosperm but
not carried on to Fh.

1925 Number of kernels 1925 Rumber of kernels
(Fz) ~¥ith endosperm (F3) with endosperm
Selection Selection
No. -Yellow- -White- Noe. -Yellow- <'/hite-
52701 0 138 56204 0 66
53306 0 85 56307 0 95
53804 0 83 56402 0 118
54007 0 120 56506 0 51
54008 0 62 56608 0 89
54108 0 58 56703 0 91
54110 0 73 56905 0 68
54117 0 92 57402 0 103
54306 0 92 58002 0 69
54505 0 123 58201 0 102
54512 0 68 58405 0 78
54610 0 31 58406 0 56
54704 0 122 58407 0 94
54803 0 50 568503 0 114
64805 0 50 Total 35 ears O 2866
55009 0 41
55407 0 88
56608 0 99
56006 0 76
56106 0 71

56203 0 50
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TRSTING I Py AR Suallis Of A-TESLR YELLOW LENT CCRN

Tvo methods have been followed 1n sorting out the &A-tester type
from the othsr two types, C-tester and R-tester. One method was to
detact the anthocyanic pigment of seedlings grown from the colorless
seeds of 3:1 Pz ears. The other method was to cross these three tester

types with Emerson's 4, C, and R aleurone color testers,

Results of the seedling test

It was thought that the 4 factor was entirely responsible for
the production of anthocyanic pigment in the mAture corn plant and
likewise in the seedlings. Consequently, the types C-tester and R-
tester ocould be eliminated at the ssedling stage, since they had the
A factor which would cause those seedlings to be colored, whereas the
A~-tester type could be picked out because its seedlings would be non-
colored on account of lacking the & factor. This idea was proved
to be invalid, to some extent, by the results of the other‘method,
1.0, crossing these tester types with Emerson's aleurone testers
in the field (see Tables IX-a and IX-b). Those results have revealed
that both the A-tester type and the C-tester type resulted from
colorless seeds of 3:1 Fj ears of the 27:37 Fy group, whose seedlings
were considered to be non-colored by the seedling test (Table IX-b),
and that the seedling test could not be used to rogue out the C-
tester type from the A-tester type.

By a later experiment (pages 67-99 ), it has been found that
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the multiple allelomorphic factor r¥ of the R series was present in

the R-tester types, hence the type was AACCrFrT; rT causes the seedlings
to be colored in presence of the & factor. 4lso, RERE recessive to
r*r¥ for plant color, has been found present in the A-tester type,

hence the type was aaccngag and in the C-tester type making 1t AAccRgRg.
In the pressnce of the factor 4, RExE would cause these seedlings to

be non-colored. This is the reason why the C-tester type could not

be rogued out by the seedling test, but it could be distinguished by
orossing 1t with Emerson's testers.

In the winter of 1925, colorless seeds from 394 8:11 Fy ears
were planted in sand trays in the laboratory for seedling tests. Of
the 394 ears, 208 were progenies of the 9:7 F, ears and 186 were
progenies of the 27137 Fp ears. A4bout three weeks after planting,
the seedlings were pulled out and their color was recorded. From
the 937 F, lot, of 208 ears, 99 showed colored seedlings and 109
gave non-colored seedlings. The results are shown in Table VIiI-8.
4s pointed out previously, there were two kinds of 3:l F4 ears,
genotypically, 1.8, one contained the A-tester type and the other
contained the R-tester type. Theoretiocally, these two types should
have been in equal numbers and approximately such was ths case.

Thus the 109 ears must have been of the d-tester type and the 99

ears of the R-tester type. They were practically in equal proportion.
The expected numbers were 1043:104. This exhibits a deviation of

5, which is only 1.0 times its probable error. Observations wers

very close to expectation. That this conclusion was correct was
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TABIE VII-a. GShowing that colorless seeds of 99 3:l Fy
ears of the 9:7 F, group gave only colored seedlings, which
would be of the R-tester (ACr) type; and that colorless seeds
of 109 3:1 F; ears of the same F, group gave only non-colored
seedlings which would be of the A-tester (aCR) type.

Number of 3:1 Fs ears Number of 3:1 Fg ears

1925 —_—giving 1925 giving
(Pz) colored non-colored (F3) colored non-colored
Plat seedlings seedlings Plat seedlings seedlings
Ko, (ACr) (aCR) No. (aCr) (aCR)
51600 3 0 56200 1 4
53400 1l 2 66300 3 3
63900 11 6 56500 2 3
54000 2 5 56600 4 2
54100 8 8 56700 1 1
54200 6 0 67000 1 3
54300 4 6 67100 1 2
54400 2 4 67200 1 1
64500 7 6 67300 1 4
54600 2 3 67400 1 2
54700 3 3 67700 2 2
54900 5 4 68100 2 4
56000 3 4 58300 2 1
565400 4 5 dctual

total - 99 109
556600 S 8

Expected

65600 1 3 total - 104 104

56900 5 Deviation- -5 45

4
656000 4 3 DaYs = _5.0 = 1.04
P.E, 4.8
56100 4
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proved by the results from the field crosses between these two tester
types and Bmerson's testers. As shown in Tables VIII-a, VIII-c and
1X-a, the colorless kernels of 3:l Fz ears, whose seedlings were
shown to be non-colored by the seedling test, produced only the A-
tester type, and those whose seedlings were shown to be colored by
the same test produced only the R-tester type.

From the 27337 Fz lot, of 186 F3 ears, 63 gave colored seedlings
and 123 gave non-colored ones. The results ares shown in Table VII-b,
48 said before, the 3:1 ears were of three sorts in this group, namely,
the A-tester typs (aaCCiBRE), the C-tester type (AAccRERE) and the
R-tester type (aacCr’rf). Obviously, these 63 ears must have bsen
the R-tester type, while the 123 ears must have been the &-tester
type plus the C-tester type. Calculation on 1:2 basis showed that
the expected numbers for the R-tester type and for the A-tester type
plus the C-tester type were 62:124. The deviation is 1.0, which
is only 0.2 times its probable error. Observation &accords with
expesctancy exceedingly well. This conclusion was also verified by
the results from the actual field crosses between these tester types
and Emerson's testers, as is shown in Tables VIII-a, VIII-b,¥iII-o and
1X-b, because both the A-tester type and the C-tester type resulted
from the colorless seeds of 3:1 Fz ears whose seedlings were shown
to be non-colored by the seedling test, and the R-tester type
resulted from the colorless seeds of 3:l Fb ears whose seedlings were

shown to be colored by the same test.
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‘TABLE VII-b. Colorless seeds of 63 3:1 Fy; ears of the

27337 F, group produced only colored seedlinfs which would
be of tile R-tester typs (ACr); and those of 25 33l Fz ears

of the same F, group produced only non-colored seedlings,
which would be of the A-tester type plus the C-tester type.

Rumber of 3:l1 £ ears 'Number of 3:1 Fz ears

1925 giving -1925 £iving

(Fz) colored non-colored (Fz) colored non-colored
Plat seedlings seedlings Plat seedlings seedlings
No. (ACr) (aCR + AcR) No. (ACr) (aCR ¢ 4cR)
61200 1l 4 63200 2 4
51300 3 2 53300 1 4
51400 3 4 53500 1 1
61500 1 2 53600 0 1
51700 2 5 53700 0 0
51800 1l 2 563800 0 3
51900 3 0 54800 1 3
52000 1 2 656100 2 |
52100 0 1 55200 1 3
52200 1 4 55300 1 b
52300 2 1 55700 1 3
52400 1 1 55800 1 3
52500 6 2 56400 0 3
52600 0 2 56800 1 3
52700 0 3 56900 1 3
52800 0 1 57100 1 2
62900 2 1 57500 0 b
63000 2 4 57600 0 2

53100 1 0 $7800 1 1
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TABLE VII-b (continued)

Number of 3:l Fa eéra
1925 —giving

(F,) colored non-colored
Pla seedlings seedlings
No. (ACr) (aCR + AcR)
57900 0 1
68000 _2 2
58200 1 3
58300 2 b
58400 2 6
58500 2 2
58600 2 6
68700 1 3
58800 2 2
58900 1 3
59000 1 ]
69100 0 2
59200 2 -
Aotual
total - 63 123
Expected
total
(1:2)- 62 124
Deviation 41 -1

Ell.z LI.Q = 062
P.E. 4.2
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Results of crosses between F, A-, C-, and‘R-
tester types and Emerson's A-, C-, and R-testers,

Out of 394 3:1 Fgz ears in the seedling test, 190 were selected
for the 1926 planting. From such ears only seeds with ysllow endospsrm
were planted in the filelde Of the 190 ears, 110 whose cobs were white
and whose seedlings wers non-colored were planted in 110 plats on one
side of the fleld; while 13 red-cobbed ears with colored seedlings
were planted in 13 plats, 25 red-cobbed ears with non-colored seed-
lings were planted in 25 plats, and 42 white-cobbed ears with colored
seedlings were planted in 42 plats on the other side of the field.

The purpose of this planting was two-fold: (1) to identify the A=
tester typs by crossing with Emerson's testérs, and (2) to determine
any relation between the color of sesdlings and these three tester
types, especially the d-tester type. The center rows in the field
were planted with Emerson's 4-, C-, and R-testers. In each of the
190 plats, 4 or more plants werse crossed with the A-tester, 4 with
the C-tester and 4 with the R-tester. S8everal of the remaining
plants in the plat were selfed. The principle for these crosses is
shown in the following diagram:

Emerson's Aleurone color testers

Tester types A-tester C-tester A-tester
from

3:l1 F3 ears aCR AcR ACr
aCh Colorless Colored Colored
AcR Colored Colorless Colored

ACr Colored Colored Colorless
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In this way, the 4-, C-, and R-tester types from the yellow seeds of
these 3:1 Fz ears could be determined and distinguished.

There were 9% plats in which the plants or ears proved to be
the A-tester types because in these plats 171 hybrid ears were color-
less when crossed with the Emerson A-tester, 214 were colored when
crossed with the C-tester, and 178 were colored when crossed with
the R-tester. The results are arranged in Table VIII-a and illustrated
in Plate I, Some of the selfed ears in these plats are the strains
of A-tester Yellow Dent sought for in this problem. 4 detz2il for
selection of these strains will be gliven under another héading.

Table VIII-b shows that plants or ears of 3d plats proved to
bs the C-tester types since they gave 58 colored hybrid ears when
orossed with A-testers, 49 colorless ears when crossed with C-testers,
and 49 partially colored and all colored ears when crossed with R
testers. The types are lilustrated in Plate Il1. The latter hybrid
ears should be all colored according to theory, as indicated in the
diagram. The partially coiored ears viers probably caused by some
of the R-testers, being heterozygous for the C factor,

Fifty-fiéwe plats were found to have plants of the R-tester
type as shown by the fact that the plants gave 86 colored ears when
crossed with A-testers, 70 colored ears when crossed with C-testers
and 73 colorless ears when orossed with R-testers. The data are
indicated in Table VIII-c and types illustrated in Plate IlII.

There were 12 plats in which both croses and selfings falled.

They are noted in parenthesis ( ) in Tables IX-a and IX~b. Some of
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TABLE VIII-a.

Showing results of crossing the A-tester

47

types (aCR) with Emerson's A-, C-, R-testers.

Fy
1924
selec-
tion
No.

Fs
1925
selec-
tion
No.

1926
Plat
Noe

Color
of F.
seedf
lings

No. ofeasllo. Of ears
colored
when crossed

color-
less
when
crossed
with
A-tester

C'v

with

R-tester

Name of Access- o
VYariety ion No. 1923
selec-
tion
No.
Red Cobbed
Duncan 234 31802
White Cobbed
Duncan 235 301150
301151

‘Thite Cobbed
M.A.C, 254 30331

40703

40709

408602

40803

40807

41102

41109

41113

52702
53006
53202
53205
83302
53404

53405

53908
63910
63911
53918
63918
54006
54009
54103

54112

650500

650700
651200
651300
651400

651600

652400

652500

652600

652700

652900

653000

653100

653300

653400

w

w

4

2

5

2

0

W = non-colored (green)






Hame of Access- Fq
Variety ion No. 1923
selec-
tion
Noe.

White Cobved 254
u.‘.c.

303352

30333

30408

—48-

TABLE VIII-a. (continued)

Fy
1924
selec-
tion
No.

41118

41119

41211

41212

41216

41311

41312

41401

41409

Fy
1925
salec-
tion
Noe.

54308
54310
54404
544056
54408
54605
54608
54708
54905
54906
54908
55005
55007
55103
55105

55303

1926
Plat
NOoe

653500
653600
654000
654100
654200
654300
654400
654500
654800
654900
655000
655100
655200
655300
655500
655600
656000
656400
656500
656600

656700

Color
of Fs
seed -
lings

Nlo. 0of
color-
less

ears when crossed

crossed
with

No. of

colored ears

when

with

A-tester C-, R-tester

™

E - I

t
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TaBLE VIII-a (continued)

. Name of dccess- 'Fl Py Pg
Variety ion No. 1923 1924 1925 *1926 ' Color 'No, of 'No, of
.seleo- selec- selec- riat of Fy color- colored ears
tion tion tion No. seed- 1less when
No. No. No. lings ears when  crossed
orossed with
with
A-tester C-, R-tester
White Cobbed 254 41413 ©55C2 656€00 w 1 2 1
M.A.C.
55008 656900 w 1 3 1
555C9 657000 w 3 2 2
58610 657100 w 2 2 1
55511 657200 w 4 4 3
304C9 41503 556G3 657300 w 1 2 2
41504 55703 657400 w 2 4 1
41007 55802 657500 w 1 2 2
55603 657600 w 3 4 2
41512 55903 657800 w 2 3 2
55904 607900 w 2 2 3
55909 656000 w 2 2 1
30513 41602 56007 656100 w 2 3 3
41605 56202 6056200 w 2 2 3
30514 41701 563C3 656300 w 2 1 0
41708 565C3 68568600 w 3 2 3
30515 41816 56801 658700 w 2 2 2
56602 656600 w 1 3 3
30604 41902 56902 659000 w 1 1 4
56903 659100 w 1 3 2

41904 57003 659200 w

o
(3]
N
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TABLE VIII-a (continued)

Name of AC0BS8- .1 X2 ' F3 1926 . Color .No. of . No. of
‘Variety " ion 1923 19:4 1925 Plat of Ffz color- colored ears
No. selec- seliec- selec~ No, seed- less when
tion tion tion lings ears when crossed
Noe. Noe No. crossed with
with
A-tester C-, R-tester
White Cobbed 254 41905 57104 653300 w 0 2 1
G
30904 42401 57501 659500 w 2 0 2
31008 42501 57602 659600 w 2 3 1
42505 57703 659600 w 2 4 1
42516 57802 659900 w 1 2 3
31009 42602 57901 660000 w 0 2 3
31011 42701 58C04 660100 w 3 3 3
42706 58103 660200 w 2 2 4
58107 6603C0 w 2 3 2
581068 660400 w 3 3 2
31111 42802 53202 660500 w 1 ] 0]
31112 42906 56303 660700 w 2 2 1
31113 43004 56403 660900 w 1 1 2
58404 661000 w 1 1 1
31306 43603 58501 661100 w 2 6 2
58502 661200 w 1 2 2
31308 43803 58602 6613C0 w 1 3 3
56603 661400 w 2 2 3
56606 661500 w 2 4 3
58607 661600 w 2 2 0]

31309 43916 58702 661800 w 0 3 3
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TABLE VIII-a (continued)

Name of Aocess- B “Fo F3 1926 <Color ‘No. of .To. of
Variety ion No. 1923 1924 1925 Plat of Fz color- colored ears
selec- scelec- selec- No, seed- less when
tion tion tion lings ears when orossed
Roe Noe Noe. crossed with
with

A-tester C-, R-tester

Nelson X 255 31432 44207 59205 662000 w 2 1 2
Bailey

59206 662100 w 3 3 2

Bailey 128 32201 45502 51201 663500 w 1 1 1l

32301 45702 51402 663900 w 1 1 1

51403 664000 w 1l 2 1

32407 46006 51502 664300 w 0 1l 1

White Cobbed 235 306C6 42203 57303 665500 w e 0 0
Duncan

57305 665600 w a 0 0

42208 57403 665700 w 2 1 0

nled Cobbed 234 31603 44807 652302 666400 w 1 PA 1l
Duncan

White Cobbed 254 30331 41118 54312 667900 w 2 1 2
MOA.CO

4
TOTAL « o « « o o o o o o o o o 9Zplats . . 17 21& 178
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Individuals in plat 652400 proved to be the A-tester type (aCR)
of corn since they produced three colorless ears (top of the picture)
when crossed with Emerson's A-tester, three colored ears (on left side
at bottom) when crossed with C-tester and two colored ears (on right

side at bottom) when 0}-oand with R-tester.
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TABLE VIII-b. Snowing results of crossing tiie
C-tester types (AcR) with Emerson’s A-, C-, and R- testers,.

Name Access- F; Fa Fz - 1926 Color _Number of ears
of ion 1933 1924 1925 Plat of Fz colored colorless colored
Variety No. selec~ selec- selec- NOe. sgged- when when when
tion tion tion lings crossed orossed crossed
No. No. No. with with with

A-tester C-tester R-tester

Bailey 128 32201 45502 51204 650000 w 2 3 3%
White Cobe 235 301150 40703 52703 650800 w 1 1 0
Duncan 40702 52603 (50600 W 2 1 1*
40705 52803 650900 w 2 2 3*

40709 53002 651100 Ww 2 5 3¢
301151 40803 53303 651700 w 2 2 141

53304 651800 w 2 2 3

White Cob. 254 30255 40901 53502 652100 w 1l 1 as

M.‘.c.

40902 53601 652200 w 3 2 PAd
30256 41002 53803 652300 w 4 5 142+

30333 41313 55202 656100 w 5 2 1+

30409 41507 55804 657700 W 1 4 2+

30514 41706 56401 658400 w 2 2 3

56403 658500 w 3 0 3%

30515 41816 56804 658900 w 2 2 1*

31008 42501 57603 659700 w 0 2 1*

31111 42802 658204 660600 w 0 1 0

31309 43916 58701 661700 w 2 1 2

58704 661900 W 3 3 1*

Balley 128 32201 45502 51202 663600 w 1 0 0
51205 663700 w 2 1l PAd

45509 51319 663800 w 1 1 1

32301 45702 51405 664100 w 1 2 1

51406 664200 w 1 1 0






Name of Access- F
Variety ion No. 1923
selec-
tion
No.

- e @ e @) W @ W W W @ @ W @ e W e EE Od E e G B W @ e e o=

Red Cob. 234 31604
Duncan

31704
31802
31430

31432

&2
1924
selec-
tion
Noe.

44311

44609

44711

44104

44207

Fo
1925
selec-
tion
Noe.

59102

59204

TOMO e o o o e L] e o o L[]

* Ears were partly colored.
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1926

Plat

No.

664500
664600
664800
665100
665900

666000

5f plats

TABLE VIII-b (continued)

Color
of F3

seed-~

lings

« Jlumber of ears

colored colorless colored

when

crossed orossed

with

when

with

when
erossed
with

A-tester C-tester R-~tester

58

3%

-L‘

48






PLATE II

The picture shows that individuals in plat 652300 proved to be the

C=tester type (4cR), since they gave three colorless ears (center of

the picture) when crossed with Emerson's C-tester (4cR), three colored
ears (on left-hand side) when crossed with A-tester and two partly
colored ears (on right-hand side) when orossed with R-tester. The partial

coloring was probably due to heterozygous {Cc, in R-tester.
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TABLE VIII-c. Results of crossing the R-tester types
(ACr) with Emerson's A-, C-, and R-testers.

Hame of lMaternal n P F3 1926 Color Rumber of ears

Variety Access- 1923 1924 1925 Plat 'of F3z colored when colorless
ion No. selec- selec- selec- 'No. seed- crossed with when crossed
tion tion tion lings with with
Ko. No. Ro. A-, C~ tester R-tester

Bailey 128 32408 46006 51503 650100 R 1 2 1

Red Cobbed 234 31604 44306 51704 650200 R 3 1 0
Duncan

81707 650300 R 3 3 2

‘White Cob. 235 301150 40708 52902 651000 R 1 1 1
Duncan

White Cobe 254 30331 41102 53917 652800 R 2 2 4
MoAoCe

41113 54103 653200 R 1 2 1

54208 653900 R 1 1 0

30332 41211 b4604 654700 R 2 3 1

30333 41311 55004 655400 R e 2 2

65008 655700 R o 1 0

55010 655800 R 2 1 2

41313 b5203 656200 R 3 3 3

55204 656300 R & 2 3

.31306 43603 58402 660800 R 2 3 2

Bailey 128 32201 45502 51203 662200 R 3 2 2

45509 513156 662300 R e 1 1

61317 662400 K 1l O 0

32301 45702 51404 662500 R 2 1 1

51413 662600 R 1 3 3

Red Cobbed 234 31604 44304 61601 662700 R 2 2 1
Duncan -

R = colored
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Fame of Maternal
Variety Acocess-
ion Noe.

White Cobbed 28B4

M.AlCo
Red Cobbed 234
Duncan
Bailey 128

Red Cobbed 234
Dancan

White Cobbed 235
Duncan

White Cobbed 254
M.A.Ce

Py
1923
selec-
tion
No.

31703

31803

30806
31802
32201
31604
31704

301150

301151

30331

TABLE VIII-c (continued)

¥,
1924
selec-
tion
Noe.

44306

44503

44807
42203
44711
45502
44306
44609

40701

40710
40803
40807

41102

41109

41113

55

1F3
1925

1926
Plat

selec= Ko.

tion
Noe

51603
51703
51904
51906
52303
57306
52205
51316
51702
52001
52507
62510
53101
53305
53403
53904
53905
53906
53913
54005
54111

662900
663000
663100
663200
663300
663400
665300
666100
666200
666300
666500
666600
666800
667900
667100
667200
667300
667400
667500
667600

667700

-Color

of Fa
seed-
lings

(=< - N -~ -~ S - - A - - S - - R -~ S - - B - A -~ N I - A I L - - -

-4

‘Rumbey of ears

colored when ocolorless

orossed
with

when orossed
with

9 C-tester R-tester

51602 662800

(S - ™ o - ™ N

o



-~

L




56—

TABLE VIII-c (continued)

‘Name of  Maternal 5N P "Fz 1926 ‘Color
Variety Acocess- 1923 1924 1925 Plat of Fz; colored when colorless
ion No, seleoc~ 8selec- selec- No. seed- crossed when orossed
tion . tion tion lings wi th with
No. Noe No. A-, C-tester R-tester
41114 54204 667800 R 1l 1 2
54205 653700 K 0 1 0
41119 54406 668000 R 2 2 1l

30332 41201 54504 668100

=
(]
[
-

30333 41212 54704 668200 R 1 1 1

41312 55104 668300 R 1 0 0
30408 41409 65412 668400 R 0 0 1
30515 41802 6604 668500 R 2 1 2
Jogoe 42203 57404 665800 R 3 0 o
31111 42906 58302 668600 R 2 2 1
31306 43603 668504 668700 R 2 2 1

Nelson X 255 31430 44004 58905 668800
Bailey

L
L
L

31432 44207 59202 668900

TOML..........-...%pl&tS. 85 71 73
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+ PLATE III

Individuals in this plat proved to be the R-tester type (4Cr)
as they produced two colorless ears (right) when crossed with R-tester,
three colored ears (center) when crossed with C-tester and two colored

ears (left) when crossed with A-tester.
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then were determined as A-, or R-tester types by thelr seedling color.
Glancing at Tables IX-a and IX-b, one will see that there is
perfect correlation between the R-tester type and the color of seed-
lings. In other words, those whose seedlings were colored were the
R-tester types. Likewise, ths A-tester types werse correlated with
non-colored seedlings, but they could not be distinguished by seed-
ling color from the C-tester types whose seedlings vere &lso non-
colored, when both types came from the 27:37 F, group (see Table
IZ-b)e Thus it is seen that these data give a substantial support

to the saeedling test,.

DESCHIZTICN ALD SILECTICN OF STRALNS OF

A-TESTIR YBELLOW LENT CORN

In 92 plats a total of 371 selfed ears proving to be the &-
tester types was obtained in the F4 generation (1926). 4among these,
same ears were yeilow dent and some were yellow flint. In regard
to the endosperm color, some ears were homozygous for the yellow
endosperm and some were segregating for the yellow and white endo-
sperms (seq Table VI). The flint and the white endosperm characters
came from Emerson's A-tester, while the dent and the yellow endosperm
characters came from the maternal strains used in this experiment.

Out of the 371 ears, 36 with homozygous yellow endosperm in
dent form were considered as desirable ears. The pedigrees of these

ears are given in Table X. +srom the 36 ears, 1l were selected as
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“LABLE IX-a. Shoving that the seedling color of colorless
individuals of 3:1 ¥y ears coming from the 9:7 ¥, group wers verified
by orossing with Enerson's testers. The A-tester typs resulted from
those individuals having non-colored seedlings and the R-tester type
from those having colored seedlings.

%;?? 'Fg 1926  Tester 1925 F 1926 fester
i Golor TR pimea i 'wine (B we
heon ke mk
51601 R 662700  AGr 54112 Vi 653400 aCR
51602 R 662800 " 54116 W 653500 "
51603 R 662900 " 54118 i 655600 "
53403 R 667100 " 54204 R 667600 ACr
53404 W 651900  aCR 54205 X 653700 (")
53405 d 652000 " 54207 R 653500 (")
53904 R 667200  ACr 54208 R 653900 "
53905 R 667300 " 54304 W 654000 aCa
53906 R 667400 " 54308 W 654100 "
53908 d 652400  alR 54310 W 654200 "
53910 W 652500 " 54312 W 667900 "
53911 W 652600 " 54404 W 654300 "
53913 R 667500  ACr 54405 W 654400 "
53915 W 652700  aCR 54406 R 668000  ACr
53917 R 652800  ACy 54408 W 654500 aCR
53918 v 652900  a@CR 54504 K 666100  ACr
54005 R 667600  ACr 54509 W 654600  (aCR)
54006 W 653000  aCR 54604 R 654700  ACr
54009 W 653100 " 54605 654600 aCR
54103 R 653200 ACr 54608 ¥ 654900 "
54107 W 653300  aCR 54704 it 668200 ACr
54111 E 667700  ACr 54708 " 655000 aCk

& = colored; W = non-colorsd
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TABLE IX-a (continued)

1925 3 1926 Tester 1925 (Fb) 1926 Tester
(P3) seed-  (#,) type (#3) Color of (Fq) type
Selec- 1ling Plat proved Selec- Plat proved
tion color No. to be- tion * Deed- No. to be-

No. No. ling

54906 W 655100 aCR 56604 R 668500 ACr
54906 W 655200 " 57003 W 659200 aCR
54908 W 655300 » 57203 W 659400 (")
55004 R 655400 ACr 57303 W 665500 "
55005 W 655500 aCR 57305 W 665600 w
65007 W 655600 " 57306 R 663400 ACr
£5008 ] 655700 ACr 57403 W 665700 aCi
55010 R 655800 " 57404 R 665800 &Cr
55411 W 656700 aCR 57703 i 659800 aCR
55412 R 668400 ~ACr 55103 W 660«C0 "
55502 W 656800 aCR 55107 W 66G3G0 "
55508 W 656900 " 58108 W 66C400 "
558509 W 657000 "
55510 W 657100 "
55511 W 657200 "

( ) crosses in these plats failed,
55603 W 657300 "

s0 types were determined by seedling
55903 W 657800 "

. color.

65904 W 657900 "
55909 W 658000 "
56007 W 658100 "
66202 W 656200
56303 K 656300

56503 W 656600 "
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TABIR IX-be osnowing that the seedling color of the color-
less Individuals of 3:1 F3 ears comlng from the 27337 rs group
were verified by crossing with Eaerson's &-, C-, and L-testers.
The R-tester type vas correiated with colored seedlings; both
A-, and C-tester types resulted from those having ncn-colored

seedlings.

1?25 Fsy 1926 Tester 1925 Fz 1946 Tester type

(#3)  seed- (F) type (#s) seed- (24) proved
Seleoc- 1ling Plut  proved Selec- 1ling Plat to be-

tion  golor Noe. to be- tion color Noe

No. Noe.

51201 W 6635C0  aCR 51707 K 650300 ACr
51202 W 663600  AcR 51801 W 664500 Ack
512C3 R 662200  Aor 51802 W 664600 "
51204 W 650000  AcR 51504 R 663100 ACr
51205 W 663700 " 51905 R 663200 "
513156 R 662300  ACr 52001 R 666300 "
51316 R 666100 " 52002 W 664700  (--)
51317 K 662400 " 52003 v 664600 AcR
51319 W 663800  AcR 52101 v 664900  (--)
51402 W 663900  alR 52201 W 665000  {==)
51403 W 664000 " 52202 W 665100  AcR
51404 R 662500  ACr 52204 v 665200  (--)
51405 W 664100  AcR 52205 i 665300  ACr
51406 W 664200 " 52301 W 650400  aCit
51413 R 662600  ACr 52302 W 666400 "
51502 W 664300  aCR 52303 R 663300  ACr
51503 R 650100  ACr 52401 W 665400  €--)
51701 W 664400 Aok 52504 v 65050  aCR
51702 R 666200  ACr 52507 R 666500  ACr
51703 R 663000 " 52510 R 666600 "
51704 R 650200 " 52603 W 650600  AcR

R g colored; VW z non-colored
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TABLE IX-b (continued)

1925 Fa 1926 Tester 1925 b 0 1946 Tester type
(F3)  seed- (44)  type (F3) seed- (7) proved
Selec- ling Plat [proved Selec- 1ling Plat to be-
tion color No. to be- tion color Noe.

No. No.
52702 W 650700 aCR 55203 R 656200  ACr
52703 W 650800 AcR 55204 R 656300 "
52803 W 650900 " 55205 W 656400 aCi
52902 R 651000 ACr 55303 W 656500 "
53002 W 651100 AcR 55307 W 656600 "
53003 R 666700 (ACr) 55703 W 657400 aCR
53006 W 651200 aCR 55602 W 657500 . » :
53101 R 666800 ACr 55803 W 657600 aCR
63202 W 651300 aCit 55604 W 657700 AcR
53204 R 666900 (ACr) 56401 W 656400 a
53205 W 651400 aCit 56403 W 658500 "
53207 W 651500 (=--) 56801 W 656700 atr
53302 W 651600 aCR 56802 W 656600 "
53303 W 651700 AcR 56804 W 656900 AcR
53304 W 651800 56502 W 659000 ali
53305 R 667000 ACT 56203 W 659100 "
53502 W 652100 Ao 57104 W 659300 "
63601 W 652200 " 57501 W 659500 "
53803 W 652300 " 57602 W 659600 "
55102 R 655900 (ACr) 57603 W 659700 AcR
55103 W 656000 &CR 57802 W 659900  aCR
55104 R 668300 ACr 57901 W 660000 "

55202 W 656100 AcR 568004 W 660100 "






1925
(F3)
Selec-
tion

Noe

F3
seed-

ling
color
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TABLE IX-b (continued)

1926
(Fy)
Plat

No.

58302
58402
58403
58404
58501

58502

58602
58603
68606
58607
58701
58702
58704
58906
59102
59202
59204
55205

59206

Y

W

W

¥

W

W
1Y)

W

(--) crosses in these plats fuiled.

660500
660600
660700
668600
660800
660900
661000
661100
661200
668700
661300
661400
661500
661600
661700
661800
661900
668800
665900
668900
666000
6620C0

662100

Tester
type
proved
to be-
aCi 52002
AcR 52101
aCR 52204
ACr 52401
" 53207
aCR 52201
L
" gtgcr)
aC }
55102
ACr
aCR
”
(1]
"
{
Aok
aCR
AcR
ACr
AcR
ACr
AcR
aCR

These individuals
could not be classified
as the A-, or C-tester

type by seedling color.

viere of the ACr type
a8 determined by their
colored sesdlings as
crosses falled in the

fisld.
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the most desirable types and are shown in Table X with (*) marks and

in Plate IV. This table shows that one of the 36 ears is the descendant
asd

of "hite Cobbed DuncanA 38 are descendants of ‘‘hite Cobbed Golden Glow

X VWhite Cobbed Duncan,

Ears numbered 656510 and 656511 are the A-tester yeilow dent
with white caps, and hence are cailed the ™/hite Capped &-Tester
Yellow Dent". They are sisters as both came from a mother ear (No.
55303) of the Fz generation.

A8 to some ear characters, all of the 36 ears are white cobbed
with yellow endosperm in the dent form: the number of kernel rows
ranges from 10 to 1l4; the length of ear ranges from 10 to 19 centi-
meters; the weight of ear is from 34 to 128 grams; and the indentation
of all ears i1s smoothe

The growth, as observed in the field in 1926, of &-, C-, and
R-tester types was fairly good, althougsh they were hit by a sand
storm and several frosts during the seedling stage. The s0il was
very poor because of lack of manure and fertilizers, but plants of
the A-tester type in most plats looiked more unifoim and vigorous
than those of thelr sister types, C-, and R-testers in the same
breeding lot (see the Table on pagetc)s This gives at least an
indication that the lack of anthocyanic pigment in the A-tester
types has no bad effect upon the plant growth and the yleld. It
was thought that the A-tester types, lacking the factor for

anthocyanin, would grow weaker and not give as good a yleld as



r-
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TA3LE Xe Shoviing parenta es and geuneraul caaructers
of 36 strains of A-tester Yeilow Llent.

Name of Access- P 5t Fa 3 ¥a Cob  Leugth Noe. Wt. Color Indenta-
Variety 1on No. 1922 1943 1924 1925 1926 Color of ear of of of tion
selec- sglec- seiec-selsc- selec- in rows ear endo-
tion tion tion ¢tion tion cms. in sperm
grams

- e e @ w W em e e e e e - es en s wr E» @ GF W G Wl SE T W G G G G s E W W s  an S W E e = W

Wwhe Cob, 235 02600 301150 40803 b5302 651608 hite 13 12 68 Yellow Smooth
Duncan

heCoba 254 02600 30351 55908 652411* " 15 14 97 deep n
G «Glow 12904 yellow
X 652412 " 14 14 97 yellow ™
Wh.Cob.
Duncan 41102{ 53910 - 652510 " 13 14 86 " "
| 53918 652905 " 12 14 69 ™ "
653012« 17 12 110 "
653013« ® 15 14 101 "
41109 54006{653014 " 15 14 85 " "
les3015 * 14 14 86 n
(653016 w17 12 100 " "
41113 54103 653512 ® 19 14 66 “ "
54010% W 4 1a 95 "
654011% 13 12 77w "
{esa012 " 13 12 75 v "
41118 54304 654013 " 12 12 70 " "
654014 " 12 12 63 " "
\654015 " 12 12 60 " "
.« . .. 25202 30408 41211 54606 654506 " - 10 12 64 " n
J 651807  ® 12 14 65 "
55303 656510% " 16 12 106 “h.cap. "
yellow

41401 656511% 13 12 96 n "
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TaBiz & (continusd)

Name of access- P; B Fy Fa F4  ‘Cob Length Iloe Wte  Color Indent:
Variety ion 1922 1923 1924 1925 1926  Color of of of of ation
o selec- selec- seliec- seilec- selec- ear rows ear endo-
tion tion tion tion tion in in sperm
No. lo. No. Noe Noe cms. gramns

55307 656610 White 15 12 108 whecap. Smooth
Yallow
41409 55411 656707 " 10 14 45 Yellow "

o« T : 25206 31008 42416 57802 659907 " 14 12 90 " "
| 659906* " 16 12 93 " "
31009 42602 657901 660006 ™ - m— e- " "
42701 58004 660110 " _— e - " "
31011 42708 58103 660209 " 13 12 68 faded "

yeliow

660210 " 12 14 74 yeliow & "
dilute yeiiow
53107 660308 " 17 14 126 yellow "

660309 " 11 14 34 ™ "
25207 B1111 42002 58202 660505 " 17 10 89 "
25313 31306 43603 BE501 b55lilz 16 1z 91 " "
B6502 661205 12 14 75 M "
51309 43916 58702 661607¢ " 13 14 109  deep "

yellow
e6lcog* " 12 12 95 " "

(*) The most desirable strains.






PLATE IV

Strains of A-tester Yellow Dent Corn.

Nos. 656510 and 656511 (on right side of the picture) are

the White Capped A-tester Yellow Dent.
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the C-tester and R-tester types, which have the 4 fastor. In order
to put this discussion on a scientific basis, a statistical study of
plant height, ear length, and ear weight for these three tester types,
4-, C-, and R-, was made.

Twenty-five plants were measured for height if the plat had
25 or more plants, and all plants were measured if the plat had less
than 25 plants, 4ll selfed ears were measured for length of ear, and
weight of ear. Biomstric constants were calculated.

A comparison of height of plants was made between the d-tester
type and the R-tester typs. The difference was slightly in favor of
the A-tester type, but it was not significant statistically. Comparisons
of ear length and ear weight between these two types indicate that Rhe
differences are also in favor of the A-tester type, but of not statisti-
cal significance. Similarly, these three variables have been compared
between the A-tester type and the C-tester type. All differences
were in favor of the A-tester type. The data for these comparisons

are given below:

Type Height of plant Length of Ear Weight of Ear
Mean ¢ B CeVe Mean & E C.Ve Mean & B C.V.
Peet Percent Cms, Percent Grams Porgent

A-tester 4.98 # 0438 11e56 13641 & 1el3 1283 64409 £ 9454 22420

BR-tester 4,96 & 0,37 11,33 83 12 13,43 52.22 2 9,20 28,32
Difeeee 10602 £ 0653 40623 10658 £ 156 «=0e60 412,87 41323 -6.12

A-testor 4.98 £ 0438 11e56 13441 £ 1el3 12,83 64,09 £ 9.54 22.20

C-tester 4,98 & 0,47 14,66 12,04 4 1,18 14,70 51,61 #10.02 29,27
Difem== 0600 % 0664 -3610 #1e37 2 1eld -1e87 412448 1379 -7.07

Sunming up the above, it is concluded that the &-tester type of
corn is not inferior to the other typss, C-, and R-testers, in growth

and yield, in terms of plant height, ear length, and ear weight.
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RELATION OF T FACLONS RS AND »r¥ TO MME DEVELORLENT

O ANTHOCYANIC PIGLIENT AS FOULID IN THIS EXPLRILEN

Emerson (1921) has pointed out that the R factor exists as a
series of allelomorphs, such as, RF, k8, rT¥, rg,veto. The factor rf
18 recessive for aleurone color and dominant for plant color, while
the factor R® 1s dominant for aleurons color and recessive for plant
colore RYRT or RTu8 or rfrf or rfr€ will cause more or less red
plgment to develop in the plant body in the presence of the 4 factor,
Neither RERE nor rBrf will cause red pignent to develop in the plant
body in presence of A, which is the factor responsible for the produc-
tion of any anthoocyanic pigment in a corn plant.

It has been mentionsed in a previous section that the A-, and
C-tester types, progenies of the 27:37 ¥y group, which could not be
separated by the seedling test, might involve the factor R6RE, and that
the R-tester types, which were easily rogued out by seedling tests,
must involve the factor rfrf., It is upon this fact and upon this

assumption that the following investigation has been taken up.

Seedling color in the P; and F, generations
Remnants of 16 maternal P, strains were obtained and planted in
sand trays. Twelve of them gave only colored seedlings, and the re-
maining 4 strains gave mostly colored seedlings with but very few non-
colored onses. This indicates that the strains whose seedlings were
plgmented must have carried the factor rf which causes the seedlings

to be colored in the presence of the & factor. Their compositions
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TABLE XI-a. Showing that all maternal P, strains
gave colored seedlings, indicating the presence: of rfrf,

Name of Access-~ 1922 1923 Number of seedlings
Variety ion No. Selection Plat No.
Noe or Colored Non-colored
Plat No.
White Cob. 02600
G. Glow X 12901 20200 22 9
White Cob. 254
02600
Duncan 15904 30300 39 4
25202 30400 19 0
25203 30500 22 0
25303 30600 16 0]
26306 30700 21 0
25312 30800 22 0
25205 30900 22 0
25206 31000 36 0
26207 31100 34 2
25302 31200 38 0
Nelson X 255 23000 31400 16 0
Bailey
Red Cobbed 234 23400( 31600 15 5
Duncan
23701 31800 25 1
23802 31900 5 0
Bailey 128 24301 32300 20 3
POTAL = &, Bl it v S n e S 371 - - - 28

TABLE XI-b. The paternal parent, A-tester gave all
non-colored seedlings. These were later proved to be RELE.

-Ear No.- -Colored seedlings- -Colorless seedlings-
1 0 A
2 0 22
3 0 24
4 0 25
BORAL = (55 o8 6 o 0 5 e S B S i 95
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PLATE V

This picture shows that the maternal P; strains give colored

seedlings, indicating the presence of i
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nmight be written as AACC rrrr, AiCer'r™ and A.aisccrrxjr. The results are
in Table XI-a and. illustrated in Plate V.

Four ears of Buerson's A-tester corn vhich were selfed in 1926
were planted in sand boxes and produced all non-colored seedlings. The
data will be found in Table XI-b. The composition of the Emerson a4-tester
was elther aaCCifx8, or ascCr™i®, or aaCCcRTult

Assuming the first t;yp’e to be the case, in the ¥} generation,

the seedlings from any of the following crosses should be colored be-

cause r¥ is dominant over RE,

<laternal stroins-  -Emerson's a-tester-
4acertrt X aaCCE:8
AbCerrT X aacciié
AhcerTrT X AalCiExE

Unfortunately, there were no remnants of F; seeds left, so there is
no way to get data for this generation. This supposition therefore,

remains to be proved by thie seedling behavior in the lzter generations.

Seedling behavior in the F, and ?; generations

Remnants of 66 Fy ears used for planting in 1925 were tested.
They were colored kernels from both 937 ears and 27:37 ears. &ll
were planted in sand boxes in the laboratory. If the hypothesis at
hand 1s right, the 7, colored seeds either frum the 9:7 ears or from
the 27:37 ears must glve colored and non-colored seediings in the

proportion of 2 to 1 according to ths following fuctorial diagrans

in which the 3 behaviors are also showne






Diagram a, Colored seeds of 937 r, ears from
sacer’s’ X aaccnfné,

Genotypic ¥, genotypes Proportion of F, behavior
Ratio . seadling color
1 aaccrba® giving non-colored seedlings breeds truse for non-
colored seedlings
1 g

2 AacCRERE giving " " 1 AACCR®ES ) a11 non-

2 4aCCRERS | colored
1 aaCCRORE seedlings

2 44cCErT giving colored seedlings 1 AACCREES \colored

2 AACCRBrT [seeds giving
2:1 of color-
ed and non-
colored seed-~

2 lings

1 44CCr¥rT) Colorless
seeds giving
only colored

" seedlings
4 AaCCESr giving colored seedlings 2 colored; 1 mon-
colored seedlings as
in Fz
Diagram b. Colored seeds of 27:37 Fp ears from
Abdcor®rF X aacCCiif.
Genotypic  F, genotypes Proportion of ¥z seedling behavior
Ratio seedling color
1 ALC()Ef f non-colored seedlings ] Breeds true for non-colored
seedlings
/ 1 44CCR®35 ) 211 non-colored
2 Aa.CQRgKg " " " 2 AaCCRBa8 seedlings
1 aaCCRERE
o aaccrSi8 " " 1 1 AACCRERS | 211 non-colored
& , 2 “mgflg seedlings
| 1 AAccRenS
4  AaGeRERE " " / A ‘
1 AACCiER® non-colored Seedfin
g.r 3
2 AACCR®r® colored seedlings 2 2.CCR8rT colored .
1 aacCr®r® all colored -~
4  LaCxErt v " 2:1 colored and non-colored
-as in Fz
4  AACcRET " 2 3:1 colored and non-colored
" as in Fp
8 4aCeRErT " 2:1 colored and non-colored

as in g
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TA3LE XII. Colored seeds from 9:7 rp ears and 27:37 i
ears gave colored and non-colored seedlings in a ratio of 2:1,
thus indicating the segregation of the allemorphic pair RErT,

Name of Access- 1933 1924 datio Number of seedlings-
Variety ion (£.) (Ez) of
Noe ael%c- selec- ear Colored Won-colorsd
tion tion
No. Noe
Vhite Cobe R35 301150 40701 _7:37 16 6
Duncan
40702 " 6 6
40703 1" 3 1
301150 40705 " 4 3
40708 " 4 2
40710 " 13 7
301151 40802 " 6 6
40803 " 0 3
40807 9:7 13 11
White Cob. 254 30255 40901 27:37 7 3
G.Glow
L 403902 " 1 2
White Cob. ‘
Duncan 30256 41002 " 15 7
30331 41102 9:7 17 6
41109 " 19 7
41113 " 13 6
41114 " 10 8
41118 " 11 7
41119 " 12 8
30332 41201 " 7 4

41211 " 9 4






-73=

TABLE XII (continued)

Name of hccess- 1923

Variaty ion No. (Fl)
selec-
tion No.

B e W @ @ ww e wm W E W @ W G W e W w @ T @ e v G e @ w = -

254 30332

(continued)

30333

30408

30409

30513

30614
30516

30604

30702

1924 atio

(Eé) of
selec- ear
tion No.
41212 9:7
41213 &7:37
41216 "
41311 "
41312 "
41313 "
41401 937
41409 "
41413 "
41503 "
41504 7337
41507 "
41602 917
41604 "
41605 "
41701 "
41802 "
41810 "
41816 &7337
41902 “
41905 9:7
42002 "

Number of seedlings-

Colored Non-colored

12

15

14

13

1l

17

16

15
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TABLE XII (continuad)

Name of &ccess- 1923 1924 Ratio  Number of seedliings
Variety ion No. (Fl) (32) of
selec~- selec- ear
tion No. tion No, Colored Non-colore
e === - 55; .......................... -—
(continued)
30806 42203 9:7 9 5
42209 " 14 7
50904 42401 27137 11 8
31008 42505 9:7 15 5
42516 &7337 3 1
31009 42602 " 7 2
31011 42701 7337 17 6
42708 937 14 K4
31111 42002 27337 11 6
31112 42906 " 2 1
31113 43004 " 8 3
313086 43603 " 9 5
31308 43803 9:7 12 9
Nelson X 255 31430 44001 27337 15 6
Bailey
31431 44101 " 5 ]
44104 " 12 6
31432 44207 " 4 1l
31604 44304 9:7 10 12
44306 &7:37 J 0

44311 " il 5
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TABLE XII (continued)

Name of Access- 1923
Variety ion No. (Ei)
selec-

1924 Ratio Number of seedlings
(Eé) of
selec~ ear Colored Non-colored

tion No. tion No

255 31703
(continued)

31704

32201

32301

44503 27337 3 2
44609 " 1 2
45502 " 5 2
45702 " 2 1
66 ears '

Actual total . . . 601 . . . . 320

Expscted
total (231). « 614 . . o o 307

Deviation . . « « =13 . . . . $l3

MI. - -l S led
P.E, 946
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Such was proved to be the case. Colored seeds of these 66 Fp
remnant ears gave a total of 601 colored seedlings and 320 non-colored
seedlings where 614 colored seedlings and 307 non-colored seedlings
were expectede This exhibits a deviation of 13, which is only l.4
times 1ts probable error, indicating that observations were very close
to expectancy. The results are arranged in Table XII.

Unfortunately, many of the F3 ears had been thrown away before
this seedling situation was fully realized. Those ears which remained
wers tested in two groups, 1.6, those derived from the colored in-
dividuals of the 937 Fp ears and those derived from the colored in-

dividuals of the R7:37 Fé ears.

Fz seedling behavior in the 937 F, group
In this group 6 F; homozygous colored ears (130) gave only non-
colored seedlings. The results are shown in Table XIII-a. Here is a
oritical test for ths hypothesis indicated in diagram a. These colored

seeds of 1:0 £, ears should carry the REx& factor in order to produce

3
non-colored seedlings in presence of the & fastor. The RE%E must have
come fram Emerson's A-tsster (aaCGBng) in order that the 1:0 Eb ears
could have the constitution ZACCRERE because it has been shown, Table
XI-a, that r'r" came from the maternal P, strains. Otherwise, these
1:0 Fz's, indicated in Table XIII-a, would not produce all non-colored
seedlingse.

One hundred and nine 3:1 Fb ears showed a2ll non-colored seed-

lings either from the colored seeds or from the colorless seeds. These



L] . . '
' .
- *
.



=T6w

ears vere pro*\'redl to be the A-tester types (aCQ in Table IX-a) with
respect to their colorless seeds. Consequently, they must have
contained REKE in order to produce all non-colored seedlings in
presence of the 4 factor. The data are set forth in Table ZIII-b.

Table XIII-c shows that another set of 97 3:1 rz ears gave
1684 colored seedlings and 681 non-colored seedlings from the colored
seeds and gave only R083 colored seedlings from the colorless seedse.
Expected numbers of colored and non-colored seedlings for the former
are 1710:825 on & basis of 2:1. The deviation 1s &6, which is 1.6
times its probable errore. This explains the fact that all these ears
have been proved to be the R-tester type (ACr) with regard to their
colorless seads (ses Table IX-a), They caue from the P, genotyrpe
AaccrErT (diagram a). Consequently, from such 3:1 Fz ears the seeds
with AACCRErT would glve colored ssedlings and the seeds with AACCRERE
would produce non-colored seedlings in the proportion of 2 to 1. The
colorless seeds with 4LCCrTrT of the same ear would produce all
colored secdlings on account of the presence of r¥ in addition to
the & factor,.

Colored seeds from 43 9:7 Fz ears gove a total of 831 colored

seadlings and 458 non-colored seedlings where 859.5:429.7 are expected

1 DNot all of the 3:1 F3 eurs were included in the 1926 planting.
The ears which were selected for crossing with Emerson's testers
were chosen because of characteristics other than those affected
by R€ or rf and hence the ears reported in Tubles IX-a and IX-b
may be considered to be random samples of the ears tested in the
sund trays, ard the results obtained by the field crosses muy be
considered as typlcal for the various types of seedlings. The
sameholds true for the otier results from 3:1 7z ears mentioned
in thls section.
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TABLE XIII-a. Showing that only non-colored seedlings
were produced by the 1:0 Fz ears which were progenies of the

9:7 F_ group.
2

' 1925
i (£.) .
] 3 Number of seedlings
:1 Selection
f Noe. Colored Non-colored
.
: g 53901 0 18
S 53902 0 16
i 1
b 54101 0 14
!~
j 55401 0 8
.
b 56001 0 24
i ; 56002 9 20
' 4
{4
s Total 0 100
1
{






TABLE XIII-b. OShowing that only non-colored seedlings
resulted from both colored and colorless kernels of 109 3:1 Fg ears,
progenies of the 9:7 F, group, indicating the presence of RERE .

1925 From colored From color- 1925  From colored From color-
(P5) kernels less kernels (23) kernels less-kernels
Selec- -geadlings- -seedlings- Selec= -geedlings~ -seedlings-

tion colored eolor- ocolored color- tion colored color- colored color-
I less _ _ __ .. less | Fo. _ ___.. less . less_
63404 0 A4 0 &5 54304 0 20 0 23
53405 0 &2 0 23 54306 0 15 0 19
63908 0 20 0 1l 54306 0 <0 0 18
53910 0 25 0 20 54308 0 25 0 21
53911 0 &3 0 18 54310 0 21 0 20
53912 0 4 0 21 54312 0 23 0 20
53915 0 23 0 22 54408 0 25 0 19
53918 0 25 0 &3 54404 0 20 0 23
54004 0 4 0 &l 54405 0 19 0 21
54006 0 23 0 20 54608 0 20 0 24
54007 0 el 0 15 54505 0] 19 0 4
54008 o 4 Y 2 54509 0 20 0 15
54009 0 4 0 2l 54512 0 25 0 23
54106 0 25 0 23 54513 0 24 0 16
54107 0 A 0 25 54514 0 14 0 13
54108 0 26 0 4 54515 0 20 0 4
54110 - 0 21 0 23 546056 0 PAY 0 2l
54112 0 24 0 &5 54607 0 4 0 25
54116 0] 21 0 20 54608 0 20 0 15
54117 0 21 0 20 54703 0 25 0 20

54118 0 21 0 15 54705 0 21 0 15
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' TABLE XIII-b (continued)

1925 Fram colored  Fraa color- '1925 ‘From colored From color-
(P3) Kernels less kernels (#z) kernsels less kernels
Selsc- -gegdlings~ -583diings— Selec- _-ssedlings- -seedlings-
tion colored color- colored color- tion colored color- colored color-
Ro. less less No. less less
54708 0 19 0 | 24 55602 0 24 0 4
54905 0 25 0 21 55603 0 25 0 25
54906 0 25 0 22 55605 0 w3 0 27
54508 0 23 0 21 55902 0 &2 0 21
54913 0 25 0 21 55903 0 25 0 23
55005 0 26 0 25 55904 0 25 0 21
55006 0 &6 0 <0 55907 0 24 0 19
56007 0 25 0 &3 55909 0 25 0 <0
55009 0 3 0 25 56006 0 <2 0 21
55405 0 A 0 20 56007 0 23 0 _3
55408 0 5 0 19 66008 0 21 0 4
55409 0 27 0 20 66106 0 23 0 25
55410 0 25 0 20 56107 0 25 0 21
55411 0 2l 0 19 56202 0 A4 0 25
55502 0 25 0 20 56203 0 21l 0 19
55504 0 19 0 15 56204 0 22 0 20
66505 0 &5 0 el 56206 0 23 0 4
55508 0 &4 0 A4 56302 0 25 0 22
55509 0 A 0 20 56303 0 24 0 23
65510 0 25 0 21 56307 0 27 0 4
55511 0 A4 0 22 56502 0 21 0 20

55512 0 25 0 23 56503 0 25 0 20
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. TABLE XIII-b (continued)

'%z?? 'From colored  From color- 1925 ' From colored  From color-
e _amsl, lems ) Smu b
tion colored color- colored color- tion colored color- colored color-
No. less less No. less less
56506 0 25 0 20 58108 0 4 0 25
56608 0 26 0 25 58303 0 _25 o _2
56609 0 25 0 A
Total eee O oo 2504 seeee O oo 2261
56703 0 24 0 25
57003 0 23 0 A
57004 0 &5 0 19
57006 0] 2l 0 15
67104 0 24 0 18
57105 0 25 0 19
87203 0 A 0o 19
57302 0 23 0 20
57303 0 P 0 18
67304 0 25 0 15
67305 0 25 0 16
57402 0 25 0 17
57403 0 24 0 18
67703 0 3 0 20
57706 0 25 0 21
58103 0 24 0 25
58106 0 23 0 el

58107 0 R2 0 20
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TABLE LIII-c. Showing that the colored kernels from 97
3:1 Fz ears of the 937fgroup gave colored and non-colored seedlings
in ratio of 2:1 indicating the presence of RSr¥ and REXS respective-
ly while the ocolorless lmrnels of the same ears gave only colored
seedlings indicating the presence of rfrf,

1925 From colored kernels from colorless kernels
S:féition colored colorless colored colorless
No. seedlings seedlings seedlings seedlings
51601 19 12 5 0
51602 16 7 25 0
51603 19 9 24 0
63403 18 10 23 0
53904 14 5 22 0
53905 23 5 22 0
53906 18 8 22 0
53907 17 9 24 0
53909 21 10 17 0
83913 14 7 25 0
53914 16 7 12 0
53916 20 7 17 0
63917 15 9 10 0
53919 15 7 24 0
54005 19 10 24 0
54010 16 6 12 0
54103 18 10 16 0
54104 15 8 18 0
54105 13 5 18 0
54109 20 13 23 0

54111 17 12 il 0
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TABLE XIII-c (continued)

%iﬁ? From colored kernsls From colorless kernels
Selagtion colored colorless colored colorless
No. seedlings seedlings seedlings seedlings
54113 12 7 17 0
54114 10 8 20 0
54115 25 1 22 0
54203 16 12 15 0
54204 15 6 24 0
54205 21 16 19 0
54207 13 8 20 0
54208 13 8 19 0
54213 11 6 20 0
54307 1l 6 R3 0
54309 22 9 20 0
54311 14 12 22 0
54313 14 8 A 0
54406 15 10 22 0
54407 16 9 22 0
54503 13 9 22 0
54506 17 8 23 0
54507 19 K 25 0
54508 18 7 22 0
54510 15 8 25 0
54511 18 8 23 0
54604 15 7 21 0

54606 19 8 o 0
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JPABLE XIII-c (continued)

%3?? From colored kernels From colorless kernels
Selgction colored colorless colored colorless
Ro. seedlings seedlings seedlings seedlings
54704 21 9 25 0
54706 17 8 | 23 0
54707 18 8 24 0
54907 21 9 22 0
54909 18 7 3 0
54910 19 8 25 0
54911 - al 8 2l 0
54912 10 4 22 0
55004 17 10 14 0
55008 15 9 19 0
55010 18 10 17 0
55404 18 8 25 0
55406 16 10 20 0
55407 15 8 27 0
55412 19 11 4 0
&5503 14 6 e2 0
55506 20 8 2l 0
55507 20 7 A 0
55604 20 11 23 0
55906 21 10 24 0
55906 20 12 _3 0
556908 23 10 24 0

55910 19 11 4 0
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TABLE XIII-c (continued)

1925 .From colored kernels 'From colorless kernels
Seifgiion colored colorless colored colorless

Ro. seedlings seedlings seadlings seedlings
56004 16 8 25 0
56005 18 8 24 0
56009 i1 5 25 0
56010 23 9 24 0
56102 17 8 21 0
56103 13 10 22 0
56104 14 9 23 0
56105 11 6 21 0
56205 13 9 25 0
56304 23 9 25 0
56305 15 9 26 0
56306 14 8 20 0
56504 14 9 4 0
56505 21 10 22 0
56604 14 9 &d 0
56605 18 10 21 0
56606 14 9 21 0
56607 17 10 19 0
56704 19 9 20 0
57005 16 9 2l 0
57103 20 10 23 0
57202 27 10 25 0

57306 12 7 21 0
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TABLE XIII-o (continued)

11925 from colored kernels From colorless kernsls
' Seiﬁglion colored colorless colored colorless
Noe seedlings seedlings seedlings seedlings
57404 32 17 P 0
57704 23 10 24 0
57705 20 11 25 0
58104 23 12 19 0
58105 17 9 21 0
58302 23 12 25 0
58304 —£l il —£L -2

TOTAL (97 ears)
Actual . . 1684 o« o+ B8l ¢ ¢ ¢ ¢ ¢ ¢« RUB3 &« ¢ o o « O
Expected . 1710 o o o 855

Deviation « =26 « « o« 26

Dove = 26 = 1.6
P.E. 1641
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TABLE LIII-de Showing that colored seeds of 43 9:7 Fy
ears of the 9:7 o group gave &:1 ratio of colored to non-
colored seedlings.

1925 1925
(Fa) Number of seedlings (E3) Ilumber of seedlings
Selec- Selection
tion No. Colored Non-colored Yo. Colored Non-colored
51604 22 6 52613 A 15
51606 26 10 55614 24 1l
51608 20 11 55616 21 15
53520 20 11 55617 17 11
53925 A 9 55618 16 11
53926 22 8 56015 23 11
53929 18 12 56016 14 11
53931 11 9 56311 13 7
54013 21 13 56312 13 9
54016 20 11 56315 16 11
54018 17 12 56512 12 i
54126 13 7 £6513 16 9
54127 20 9 56616 20 11
54128 24 9 56710 22 7
54129 23 11 57011 26 12
54133 23 14 57308 15 10
54516 23 12 57309 <l 9
54518 18 11 57710 15 9
64610 23 11 s771l 14 8
54620 17 10 57713 18 42
Actual total 83l .eseee 458

54624 R3 12 Theoretical

54710 21 12 total 85963 eeee 429.7

Deviation 2803 ceee +2%e3

54712 22 12

Dev. = 28,3 =
P.E. 1.5 24






~57=

on the busis of 2:1. This shows a deviaticn of 2643 wnich is 2.4
times its probabtle error. Obviously, observations coincide vith

expectation fairly wells The results are seen in Tuble XIII-d.

FS seedling behavior in the 27:37 z‘z group

In this group it should be remerdbered that the F; ears are of
four kinds of liendelian ratios. They are 1:0, 3:1, 9:7, and 27:37
ratlios.

Five of 1:0 Es ears were tested for EE:8 and they all gave non-
colored seedlings. Thals is Just what would be expected, from results
in the group of 1:0 £3 ears from 937 I3 ears, aud gives substantial
support to the hypothesis formulited in dlagrams & and be The results
are listed in Table XIV-a.

Table XIV-b shows that a total of 117 F3 331l ears gave all non-
colored seedliings from both the colored and ths colorless seeds. There-
fore, they all carried i (see diagram b) as expected. It should be
reocalled that sauwe of these ears had coloriess seeds vhich préved to
be the A-tester types and that some of them had colorless seeds which
proved to be the C-tester types, as was shown in Tuble IX-b. Here is
another critical test in support of the hypothesis. It was the IEif
factor which caused tiis C-tester type to be indistinguishabtle from the
A-tester type In the seedling tests. The C-tester type would be easily
rogued out by the seedling test, if either R'x" or 1€’ were present.

Fifty-six 3:1 F3 ears, as shown in Table XIV-c, were known as

the R-tester types. The colored seeds gave 1051 colored seedlings
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TABLE XIV-a. OShowing that only non-colored seed-
lings resulted from 5 1:0 Fz ears which were progenios of the
27:;37 F» group, conclusively indicating the presence of REx8
(AACCrERt) o

1925
(£3) . Number of seedlin;s
Selection
Noe Colored non-colored
51901 0 18
51902 0 19
53801 0 16
57201 0 16
59101 -9 29

Towl (] L L] L L] (] oo O L L] L] . L L o ° 88
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TABLE XIV-b, Showing that 117 ¥z ears, progenies of the
27:37 Fp group, gave all non-colored seedlings from both colored
and colorless seeds, thereby indicating preseuce of REiE,

1925 From colored From color- 1925 From colored Fram color-
(F) kernsls less iernels (Fz) kernels less x@rnels
Selec~ -8 - -sesdlings— Selec- —sgedlings— —seedlingg
tion colored color- colored color- tion <colored color- colored color-
No. less less Hoe ‘ less less
51201 0 25 0 <A 52201 0 &0 0 26
51202 0 26 0 &5 52202 0 22 0 4
51204 0] 25 (6] 26 Bal04 0] 23 0 25
51205 ¢] &6 0 &7 52205 0 24 0 21
51304 0 A 0 19 52301 0 an 0 &J
51305 0 25 0 20 52401 0 25 0 24
561402 0 23 0 2l 82504 0 4 0 &5
51403 0 22 0 19 52508 0 21 0 21
51405 0 25 0 20 52602 0 25 0 20
51406 0 24 0 16 52603 0 25 0 2l
51502 .0 &5 0 15 52701 0 26 0 24
51504 0 26 0 6 52702 0 24 0 20
51701 0 25 0 20 52703 0 25 0 21
51703 0 26 0 21 52603 0 <0 0 19
51704 0 4 0 22 52902 0 25 0 21
81705 0 23 0 19 83002 0 26 0 &3
51706 0] el 0 18 53004 0 24 0 24
51801 0 <0 0 <0 53005 0 25 0 25
51602 0 25 0 20 53006 0 25 0 &0
52002 0 A 0 21 53202 0] 25 0 20
52003 0 A 0 20 53203 21 21
52101 0 25 0 25 53205 0 A 4






1925
" (Fa)
Selec-

tion

No.

_From colored

kernels

-geedlings-
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, from color-

less kernels
-seedlings-

colored color- colored color-

TABLE XIV-b (continued)

Mrom colored
kernels

From color-
less kernels

-seedlings- —seediings-

colored color-

colored color-

53304
63306
53501
53601
53803
53804
53805
54601
54802
54805
55103
55202
55203
55205
55302
55303
55304
55305
55307

55702

less
0 23
0 A4
0 25
0 24
0] &
0 25
0 &2
0 23
0 A
0 25
0 25
0 26
0 27
0 25
0 &4
0 22
0 23
0 24
0 25
0 26
0 24
0 24
0 22

1925
(2;)
Selec-
tion
less Noe
&3 55703
4 55704
25 55602
21 55803
22 55804
19 56401
18 56402
19 56403
&0 56801
2l 86802
23 56804
A 56902
21 56903
5 56905
2l 57501
A 57602
25 57603
0 57802
2l 57901
23 56002
20 58004
19 58201
15 66202

less
0 2l
0 2
0 23
0 24
0 23
0 4
0 24
0 25
0 25
0 25
C 4
0 26
0 23
0 24
0 25
0 21
0 23
0 24
0 Ll
0 24
0 &5
0 25
0 20

less
0 17
0 18
0 11
0 19
0 20
0 24
0 A
0 20
0 <l
0 23
0 20
0 23
0 24
0 20
0 2l
0 19
0 i8
0 15
0 12
0 17
0 18
0 16
0 19
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TABLE XIV-b (continued)

1925 '#rom colored 'From color- 1925 f?om colored _f?om color=-
(F3) kernsls less kernels (¥ Kernels less kermels

Selec- —segdlings- —seedlings- Selec- —seedlings— =g06dlings—
tion colored color- colored color- tion  Colored color- colored color-
Ko, less less No. less less

58204 0 4 0 0 59003 0 &3 0 23

58403 0 25 0 19 59102 0 25 0 19

£8404 0 25 0 20 69103 0 21 0 17

56405 0 25 0 15 59204 0 25 0 18

58406 0 21 0 16 59205 0 A 0 21

58407 0 24 0 17 59206  _0O 5 _0 _.23

58409 0 23 0 12 Potaleee O see 2792¢cee 0 oo 2404

58501 0 24 0] 18

58502 0 25 0 20

58602 0 25 0 21

58603 0 20 0 23

58604 0 22 0 4

58701 0 a7 0 3

58702 0 a5 0 &4

58704 0 25 0 25

658802 0 21 0 19

56803 0 4 0 20

58902 0 25 0 21

58903 0 24 0 23

58904 0 21 0 24

59002 0 21 0 21
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TABLE XIV-c, Showing that 56 331 Fy ears of the
27337 F, group gave colored and colorless seedlings in a ratio
of 211 Prom colored sesds thereby indicating presance of RErT

and RERE respectively and only colored seedlings from colorless
soads thereby indicating rTrrr,

%g?? Fram colored seeds From colorless seesds
Selagtion colored colorless coloréd colorless
No. seedlings seedlings gseedlings seedlings
51203 i7 10 <0 0
51301 18 10 22 0
51302 21 7 24 0
51303 19 9 22 0
651404 14 6 23 0
61407 3 11 32 0
51413 19 10 27 0
51503 20 29 30 0
51702 8 4 21 0
51707 18 8 19 0
51803 22 10 15 0
51904 13 8 11 0
51905 19 13 22 0
51906 15 9 23 0
52001 18 10 26 0]
52203 15 8 25 0
52402 15 10 21 0
52502 25 10 17 0
52503 24 9 A 0
52505 12 7 25 0

52507 15 9 27 Y
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, TABLE XIV-c.(Continued)

%i;? ' From colored seeds  From colorless seeds
Selec- colored colorless colored ocolorless

tion seedlings seedlings seedlings seedlings

Noe
52510 17 8 18 0
52901 17 9 20 0
52902 13 8 8 0
53003 16 8 7 0
53101 22 14 27 0
53204 12 16 &9 0
53206 17 9 25 0
53305 14 8 22 0
53502 13 8 6 0
54804 16 9 17 0
65102 16 8 18 0
55104 18 7 20 0
55204 16 11 ‘ 14 0
55306 16 9 15 0
55705 13 6 20 0
55805 20 8 21 0
56803 20 9 25 0
56904 19 10 21 0
57803 15 7 25 0
56003 15 6 4 0
58005 11 5 19 0

58203 19 8 23 0
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TABLE XIV-c (continued)

1925 From colored seeds From colorless seeds

(Eb) colored colorless colored colorless

Sel;gfion seedlings seedlings seedlings seedlings
58402 31 15 4 0
56408 19 11 P 0
58503 19 12 21 0
58504 12 5 23 ]
58605 &9 11 23 0
58609 29 15 21 0
58703 27 16 A 0
58601 33 20 20 0
58804 33 15 4% 0
58905 24 16 22 0
59001 19 11 23 0
59202 35 16 44 0
59203 18 10 —£3 )
Actual total 1051 . . . . 571 . . ... 1315 ... 0

Expected
total (281) 108le3 o o o 540.7

Deviation 3063 o o o +30e3

Deve = 3Q43 = 2,3
P.E. 12,7






and 571 non-colored seadlings, where 1081.3:540.7 of colored to non-
colored ones wers expected. The deviation of 30.3 is 2.3 times 1ts

probable error; thus, tile observation is fairly close t0 expsctancy.
The colored seedlings were, naturally, AACGRgrr. and the non-colored,

AACCRERE, A4l11 colorless seeds from these ears produced only colored

seedlings as r'r¥ was present., Their genotype was, of course, AACCr'rT

(see diagram b).

As shown in Tables XIV-d and XIV-e, of 56 9:7 ears 43 gave
835:443 of colored to non-colored seedlings where 852:426 are expected
on a ratio of 2;1 (%%%f = 1.5), Just as in the case of Fye The remain-
ing 13 937 F3 ears gave only non-colored sesdlings from both colored
and colorless seeds. This gives a substantial verification to the
hypothesis designated in diagram b (page 70). Theoretically, there
are two sorts of 9317 Fy ears, one with R6rT, and the other with REZE
in the proportion of 231, hence the 43 9:7 Fz's should be of the
foraer type and the remaining 13 should be of'the latter typs. They
are practically in a ratio of 2:1 when the deviation of 5,7 is 2.5
times its probable error (2.3)s The conclusion is, then, that
observations agree falirly well with expectation.

Twenty-nine 27:37 Fz ears behaved in the same manner as in Fp
giving 6523344 of colored to non-colored seedlings vhere 6643332 are

expected. This results in a deviation of 12, which is only 1.2 times

its probable error. Cbservations are conclusively close to expectancy.

The data are arranged in Table XIV-f,

Sumarizing the above investigation, all data have accorded
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TABLE XIV-d. Showing that 43 9:7 F5 ears of the

27337 F, group, produced colored and colorless seedlings in
the ratio of 2:1, thereby indicating the presence of R&rT,

1925 1925
(FS) Nunber of seedlings (FB) Number of seedlings
Selec- - Selec-
tion colored non-colored tion colored non-colored
No. No.
51209 35 22 58505 17 10
51210 34 18 b8618 9 4
51212 41 19 58622 13 7
61213 40 21 58625 10 6
51306 23 8 58705 14 10
51308 27 12 68706 8 7
51314 35 14 50711 15 7
51408 35 19 58805 13 6
51409 22 6 58808 16 10
51415 20 9 58809 20 9
51512 12 6 56810 17 10
53806 15 11 58812 16 9
53811 16 9 58813 19 11
53812 19 10 58815 16 9
65310 21 7 56816 12 7
56312 20 10 56817 16 10
56908 14 9 586907 19 10
57205 14 7 56908 14 10
2
57207 23 13 59005 12 11
£9009 10 4
57507 22 10 Total (43 ears)
Actual 835 443
87509 &3 14 Expectad 852 426
Deviation =17 +17
7
58412 1 11 EE%‘ - _17 1.5
PJ.E. 11,3

56417 21 1
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TABLE XIV-e. Showing that 13 9:7 F, ears of tne
27:37 Fz group produced only non-colored seediings from both

colored and colorless seeds, thereby indicatins the presence
of REiE,

](-%3? From colored seeds From mon-colored seeds
Selgcti on colored non-colored colored non-rolored
No. seedlings seedlings seedlings  seedlings
51207 0 40 0 19
51208 0 50 0 25
51211 0 62 0 24
51307 0 51 0 26
51522 0 36 0 33
50311 0 32 0 30
56912 0 30 0 26
57810 0 28 0 A
53506 0 i7 0 25
56806 0 25 0 30
58811 0 20 0 29
59007 0 17 0 17
58912 ] 27 L 18

Total-

13 ears 0 425 0 759
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TABLE XIV-f, oshowing that the colored seeds of
29 27:;37 Fz ears of the 27:37 £, group glve colored and non-
colored seedlings in a ratio of 2:l.

1925 1925

(Fy) Number of seedlings (#.) Nuaber of seedlings

Selection Selsction
No. colored non-colored No. colored non-colored
51214 38 4 58610 <0 5
51217 36 20 58620 12 7
51218 40 17 58630 14 8
51219 38 21 58715 20 9
51220 42 18 56911 7 3
51221 39 _3 538913 R 13
51315 23 11 56916 12 8
51316 &4 14 58920 13 8
51421 20 12 Actual total 652 « . « 344
Theoretical
51520 15 10 total (2:1) 664 o« « . 332
53613 22 10 Deviation =12 . . « +12
53814 20 9 Deve = _12 - 1.2
P.E. 10.0 ¢

65316 22 12

55317 15 17

56814 17 10

56914 17 8

56919 23 10

57213 17 9

57815 17 8

58318 21 9

58415 26 11
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with the hypothesis &s Indicated in diagrans a and b. Thereforse,
Emerson's A-tester, the mile P; parent in the originzl crosses,
contained 1% and 1ts constitution was aaCGRsitg, and tie maternal

Tr

P; strains of corn contained r'r’ and their constitutions muy be

T rr rr
written as: AAUCr rr, AACer’r®, or Adcer'r .

SULLARAY

1. The worx was started in 1923 by tie late Professor I's Ae
Spragg and his associates with an @im to develop a commercial ‘corn,
called "A-tester Yellow Dent", for tne llichigan farmer. Strains
of such corn have been developed by this present worke

2. In order to develop this type of corn, 24 strains, which
were used for corn breeding work here, viere orossed with Emerson's
A-tester corn which is a white flint having genetic constitution
aaCCRRe It was hoped that, in the third gensration (F.'i)' strains
of this new corn, having the genetic constitution aaCCiR combined
with the yellow dent character from the maternal P; strains, would
be obtained by genetical breedin;; processess

e All maternal Pj strains that have been tested were found to
be AA and rr, but were inconsistent for the C factor. These results
coincide with Dr. Emerson's. OSoue of the struins vere CC, some
were (c, and some others had cc individuals. Iior instance, strains
of L, Ae Ce hud all three forms. Their compositions can be written
as: AACCrr, AACcrr and Adcerr. Nelson X Bailey and Bulley were

found to be AAcaorr.
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4. “hen these 3 types of corn, &Lallrr, Aanlcrr and AaccCrr were
crossed with &-tester (aaCC3R), all F| ears vere colored, but tney
bred differently in F; when seif-poliinated. Tue Fl wenotype
AaCChr from A4ACCrr X aaCCli gave ears in 9:7 rutio of colored to
colorless seeds, while the F, gerotype &alclr from daccrr X 8aCCRR
produced ears in 27:37 ratioss The cross of aaCerr X aaCCi reauultd

in 2 F| genotypes, 4uClir and AaCcRr. This «ind of Fl ears produced
both 9:7 ears and 27:37 ears in the F, gemeration in equal numbers.

Se Colored seeds from 9:7 ears and from 27:37 ears bred very
difrerently in Fz wihen self-poliinated. The former group gave e2rs
with 1:0, 3:1l. and 9:7 ratios of colored to colorless aleurones,
in proportion of'1:4z4. Of the 3:1 surs, the colorless seeds were
either the R-tester types or the a-tester types. The latter types
were tihe ones looked for by the expariment &t hand. The other
group (27:37 Fg ears) resulted in ears with 130, 3:1, 9:7 and
27:37 ratios of colored to colorlecs aleurones, in proportion
1:6:12:8. The coloriess x=rnels of the 3:1 eurs were of 3 scrtse
They were tine A-, C-, and R-tester types. O(nly the a-tester types
were scucht by this experiment, because only from them could the
A-tester strains be developed.

6 . The A-tester types could be distinguished frou the R-tester
types by the seedling test as the latter shoﬁ;authocyanic pilgment
in seedlings and could be rogued out. However, the A-tester types
in the 27:37 £, group could not be separauted out from the C-tester

types by this nethod, because both types resulted in the ears whose
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seadliings were non-colorede. 4s the multiple allelomorphic factor
BEi® was found to be involved in the i&-tester types and the C-tester
types, the only method of separating these 2 types was to cross

them with Zmerson's -, C-, and R-testers in the fleld. The types
whicn proved to be A-testers, gave colorless ears when crossed

with A-testers and gave all-colored ears when crossed with C-testers
and with R-testers. The C-tester types produced colorless ears when
crossed with C-testers and resulted in all-colored ears when crossed
with &-tester and R-tester. The R-tester types produced colorless
ears when crossed vith R-testers and gave all-colored ears when
crossed with A- and C-testers. In such ways the a-tester tyres

have been pic<ed out from the C-tester types.

Some statistical data indicate that these A-tester types of
corn which lack the 4 factor are not inferior in helght, ear length,
and ear weight when compared with the R-tester and the C-tester
types which have the A factor.

From 371 selfed #, ears which were A-tester types, 36 with the
yellow dent character were considered as desirables for the strains
of the A-tester yellow dent corn. Of these 36 ears, ll were selecsted
as the most desirable ears und may be used in producing & possible
commercial variety called "A-tester Yellow Lent'.

If such a variety is sﬁccessfully developed from these strains,
i1t will benefit the farmers a great deal, as this corn will ald
them in detecting contamination, which 1s a nenace to the pedigree-

corn growers.
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The multiple allelomorphic factors K& and rT which are
partially responsible for producing anthocyanins in the plant
body were found to be involved in the crosses reported in this
experiment. Here the factor r¥ is recessive for aleurone
color and dominant for plant color; it aids in producing antho-
cyanins in the presence of the 4 factor. The factor RE is
dominant for aleurone color and recessive for plant color; whan
it 1s in homozygous condition, it willi cause the plants to be
non-colorsd or green even in the presence of the A factor. It
was assumed that r¥ was brought into the cross by the maternal
P, stralns (aacCrfrf, Adcer™rT or &aCer®rT) and RE by the
A-tester (8aCla8.i€). This assumption has been conclusively
proved to be correct by the seedling color behaviors in the

fo and #3z generations.
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