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562 M. DEMEREC

INTRODUCTION

White seedlings are characterized by the lack of chlorophyll. Under
ordinary conditions, they die in the early seedling stage soon after the
reserve food of the seed is exhausted. In color they vary from pure white
to more or less creamy yellowish. Occasionally, individual plants have
small amounts of yellowish-green tissue.

White seedlings are observed frequently in the higher plants. Most
of those studied have been found to be simple recessives to the normal
green. NILsSON-EHLE (1922) reported three independent factors for
white seedlings which were found in different varieties of barley, and
Trow (1916) showed that the white phenotype in Semecio vulgaris L.
is determined by duplicate genes.

Harstep and KEeLsevy (1904) described white seedlings in maize.
Later, EMERSON (1912) and GERNERT (1912) presented evidence that the
albinism studied is determined by a factor which is a simple Mendelian
recessive to green. Mirzs (1915) furnished additional data on the inheri-
tance of white seedlings, and made a cytological study of the albinos.
He concluded that plastids are entirely absent in white plants. LINDSTROM
(1918, 1920, 1921) studied the relations between white seedlings and some
other chlorophyll types. RaxporpH (1922) studied white seedlings cyto-
logically and found plastid primordia present in all cells which normally
would be green. In the extreme tip of the leaf he observed a limited region
in which the cells contained green chloroplasts. He concluded that in
the case of white seedlings “failure of the plant to become green is not to
be explained as the result of an absence of plastids or plastid primordia.”

White seedlings occur very frequently in corn; they can be observed in
practically every corn field. Interesting data were obtained by HurcHI-
sON (1922)% on the presence of white seedlings in commercial varieties of
corn. From 419 lots of seed collected from the northern experiment
stations and seed companies, 1814 selfed ears were tested in the green-
house; 144 of them, representing 22.4 percent of the lots, were found to
throw white seedlings. The percentage might have been still higher if
more ears had been selfed in certain lots. In 24 percent of the lots one
ear only was selfed and in 16 percent of all the lots two ears; this lowered
the chance of detecting white seedlings.

2 With permission of Director C. B. HUTCHISON, original data are used and arranged in such
a way that the frequency of occurrence of white seedlings can be shown.
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MATERIAL AND METHODS

This study was taken up as the result of a need felt by workers on maize
for more endosperm and seedling characters for use in linkage tests. A
systematic search for seedling characters was begun during the winter of
1919-1920, a sample of seed being planted for this purpose from each
available self-pollinated ear. To facilitate this search Professor R. A.
EuMERsON and Dr. E. G. ANDERSON made available to the writer all the
selfed ears accumulated in the course of their studies on maize.* Many
distinct variations were found, the majority affecting the development of
chlorophyll. Among the ears tested, 15 were segregating for white
seedlings. Twelve of them came from unrelated families. Progenies in
these ears gave the material for the beginning of this investigation.

Some additional material was obtained in the spring of 1921 and 1922
from Professor C. B. HUTCHISON.

An effort was made to determine the relation of these white seedling
characters to each other by intercrossing. This is rendered rather difficult
by the lethal nature of the white seedling character. Heterozygous green
plants must be used in crossing. These are not visibly different from their
homozygous green sibs. In any selfed family throwing white seedlings,
two-thirds of the green plants are expected to be heterozygous, and of
random intercrosses between plants of such families, four-ninths are
expected to be crosses between two heterozygous plants. But in order to
be dependable both parents of the cross must be selfed. - This was often
impossible because most of the plants produced only one ear. Where the
lines to be crossed differed by some aleurone or endosperm character,
this difficulty was more easily overcome. The dominant parent was selfed
while the recessive parent was pollinated by a mixture of its own pollen
with pollen from the dominant parent. The crossed seeds were indicated
by xenia.

In the cases where the white seedling character is dependent upon more
than one Mendelian factor the chances for successful crosses are lower.

Linkage tests with other factors have been made, but these are as yet
far from complete. In a few cases they have proved valuable in identifying
the factors involved.

& The writer is greatly indebted to Professor R. A. EMERson, under whose direction the work
was carried out, and to Dr. E. G. ANDERSON, for suggestions and help rendered during the in-
vestigations,

GenETICS 8¢ N 1923
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EXPERIMENTAL RESULTS
Intercrosses

Experiments with white seedlings were begun in the spring of 1920.
A few intercrosses were made in the summer of the same year, and a few
more the next summer. It was not until the summer of 1922 that the
intensive work was begun.

Up to this time, twenty-nine different intercrosses have been made
between heterozygous plants of eighteen different stocks. The inter-
crosses between stocks which have genetically the same white seedling
should segregate white in F;. Contrary to expectation, all F, plants of
the great majority of these intercrosses were green. In three cases only,
the F, generation segregated white seedlings. In one of these cases the F;
generation showed that the intercrossed stocks differed in their genetic
constitution with respect to white seedling. In this cross three factors
for white seedlings were present. The other two intercrosses were not
carried farther than F,.

These results indicate that the white phenotype in maize may be
determined by many different factors. How many there are in the avail-
able material can be determined only by further investigations. At
present, intercrosses are complete enough to show the presence of seven
factors, and only one intercross is lacking to complete the test with another
one.

The following table shows the stocks between which intercrosses were
made and the F; seedlings found to be green (table 1.) The individuals
used in each cross were selfed and shown to be heterozygous.

TaBLE 1
STOCK
NUMBER ’ 1 2 3 8 11
1 X x x
2 X X - X
3 X X X
8 X - X
11 X X X

All the possible intercrosses except 2X8 were obtained. That these
stocks were genetically different, however, may be inferred from the fact
that the white phenotype occurring in stock 8 is determined by duplicate
genes, while the white phenotype which is isolated from stock 2 is, as far
as known, a simple Mendelian recessive.
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Stock 4 has been intercrossed with stocks 1 and 2 only. In both cases
the F; was green. From the cross 2X4 the F, generation was grown and
found to give green and white seedlings in a 9 : 7 ratio, showing that two
factors were involved. That white seedling in stock 4 is genetically differ-
ent from that in stock 11 may be inferred from the fact that white seedling
in stock 11 shows linkage with white endosperm (table 38, appendix),
while white seedling in stock 4 does not show such a linkage (table 33).
As far as known, the white phenotype in stock 4 is a simple Mendelian
recessive and that in stock 8 is determined by duplicate genes. This
fact makes it probable that white seedlings in stocks 4 and 8 are geneti-
cally different. Nothing is known about the relation between white seed-
lings in stocks 3 and 4. Cross 3 X4 would show whether seven or eight
factors for white seedlings were present in the stocks discussed.

Up to this time it has been possible to grow F, generations from three
intercrosses between stocks 1, 2, 3, 8 'and 11. Segregation in the F.
generation (tables 28, 36 and 38) shows that white seedlings in these stocks
are genetically different. From the other six intercrosses only the F;
generation was grown. All the F; seedlings tested were green, however,
which is possible only if the parents differ in their genetical constitution
for white seedlings. To complete the test, it is necessary to grow the F.
generation. It is considered, however, that the evidence presented may
warrant the preliminary conclusion that the white phenotypes in stocks 1,
2, 3, 8 and 11 are determined by different genes. In stocks 1, 2 and 3
white seedling is a simple Mendelian recessive; therefore, in each case
one gene is involved. For the expression of white seedling in stocks 8
and 11 duplicate genes are necessary.

The following symbols will be used for white seedlings:

ws for the gene for white seedling in stock 1
w, for the gene for white seedling in stock 2
w; for one of the duplicate genes in stock 11
wg for the other duplicate gene in stock 11
wq for the gene for white seedling in stock 3
ws for one of the duplicate genes in stock 8
wg for the other duplicate gene in stock 8

Genotype wy ws

W3 ws is the name for the gene which is responsible for the white seed-
ling in stock 1. This white seedling is probably the one which LiNpsTROM
(1918) used in his studies on chlorophyll inheritance.

GENETICS 8: N 1923



566 M. DEMEREC

Results of numerous crosses (tables 30, 31, and 32) show that ws in the
homozygous recessive condition was in every case sufficient for the ex-
pression of white phenotype.

Cross between stdcks 3and 1

Table 28 gives the F. data of the cross between stocks 3 and 1. Four
ears segregated in a 9 : 7 ratio, giving a total of 649 green and 490 white
seedlings. The calculated numbers are 640.7 green and 498.3 white,
giving a deviation from expectancy of 8.3+11.3. The fit is very close,
and the conclusion is justified that in this cross two independent genes
were present, each producing the white phenotype when homozygous
recessive. Four ears segregated in the 3 :1 ratio with a total of 1012
green and 315 white seedlings. The deviation from the calculated num-
bers is 16.75+10.6. One ear gave green seedlings only.

Heterogeneity of the F, plants which is expressed in the F; progenies is
a result of the heterozygous condition of the parents. It is supposed that
the parent plants had the following genetic constitution regarding white
seedlings:

¢ parent, Ws Ws W, w,
& parent, Wsws W; W,

The frequency of F, plants was:

TABLE 2
PROGENIES SEGREGATING IN....\.uvurnrarnenrocnraranicanns 9:7 3:1 GREEN
Observed............ ... i 4 4 1
Calewlated. .. ................... P 2.25 i 4.5 2.25
Difference........ ..ot i +1.75 —.5 —1.25

x?=2.11, P=.352

The fit is reasonably close.

Cross between stocks 6 and 1

The F, generation grown from the cross between stocks 6 and 1 shows a
few interesting points. By an examination of table 29 it can be seen that
the F; plants were of four kinds. Three of them gave only green progeny;
four segregated in the 3 : 1 ratio; one segregated in the 9 : 7 ratio, giving
129 green and 94 white seedlings with a difference from expectancy of
4.0+5.0; and one segregated in the 15 : 1 ratio, giving 216 green and 16
white seedlings with a difference of 1.8 +2.48.
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The ratios obtained in F; are an expression of a recombination of three
different factors for white seedling. The 15 :1 ratio indicates that two
of these factors act as duplicate genes producing white seedling in the
double recessive condition only. Both of these factors were brought into
the cross by the parent from stock 6. This conclusion may be drawn from
the fact that progenies of certain plants in stock 6 segregated in the 15 : 1
ratio.

A 9 :7 ratio would be expected in the F, generation of this cross only,
in case stock 1 had the recessive allelomorphs of two genes. One of these
genes was w3, which, as far as known, is sufficient in itself to produce the
white phenotype when homozygous recessive. The other gene was one of
the duplicate genes present in stock 6. The duplicate genes from stock 6
are not named as yet, because it is not known whether they differ from the
duplicate genes W3 ws and Wy wy. They will temporarily be called W5 ws
and W, w..

Frequencies of Fi-generation plants indicate that the parent plants
probably had the following genetical constitution for white seedling:
¢ parent from stock 6 =W; W; W, w, W, w.

o parent from stock 1 =W w; Wy wy W, W.; Wy ws Wy Wy W, w,
Wi ws Wy Wy we we or Ws ws wy we W, W,
The frzguencies of F; plants are as follows (table 3):

TaBLE 3
PROGENTES SEGREGATING IN .. ........0ovnvvnuns 9:7 3:1 45: 19 15:1 GREEN
Observed..............ooooooiiii .. o 4 o 1 3
Calerlated, ' =Ws ws Wy wp We We. . ... .56 3.38 1.12 L 1.12 2.82
Difference. ............. . -+ .44 +.62 —1.12 i —.12 +.18

The fit is very close, x? equaling 1.608 and P =.803. When the calcula-
tion is made on the other possibility, e.g., on the assumption that the male
parent had the genetical constitution, Ws ws Wy Ws w. w, or W3 ws ws, wp
W.W, then x?=1.518 and P=.82. The fit would be very poor if the
parent plants used in the cross had any other genetical constitution than
noted above. One class of plants which would give an F, progeny segre-
gating in 45 : 19 ratio, was not detected. This ratio would be obtained by
selfing a plant which was heterozygous for all three factors for white.
The small number of plants grown may account for that deficiency.

Crosses for linkage

It is not possible to make back-crosses with white seedlings, and
therefore conclusions about linkage have to be drawn from the F, data.

GexeTICS 8¢ N 1923



368 M. DEMIEREC

Characters which can be detected in seeds or seedlings are the best ones
for testing linkage relations, and especially so when a lethal factor like the
white seedling is being tested. Gene w; has been tested for linkage with
shrunken endosperm ({s;); one of the factors for aleurone color (R);
liguleless (1,); dwarf plants (d); and the factor for purple aleurone (P,).

TEST OF ws-s3. Several crosses were made between plants of the
constitution W3 W5 S, SiXWs ws s» s». In the case of linkage, when F»
data are used, the divergence from the expectancy in recombination classes
is much larger in the coupling than in the repulsion series.

Table 30 gives the data of the above-mentioned cross.
appears in table 4. :

The summary

TaBLE 4
Sh Wy Sh ws sh Ws Sh ws TOTAL
Observed............. 1822 582 511 B 182 3097 B
Calewlated . ... ... .. 1742 .10 580 .66 580 .66 193.58
Difference. ... . ....... 4+7%9.20 +1.34 —69.66 —11.58

x*=12.718, P=.0054

The fit is very poor. There are only about five chances in a thousand
that the observed deviation is due to errors of random sampling. That
the observed deviation is not due to the lini age between ws and s, can
be seen from the fact that the parental class s, w; is smaller and the
recombination class .Sy w; larger than the calculated numbers on the non-
linkage basis. Furthermore, if we compare the ratios between green and
white seedlings in S» and in s, classes separately, the deviation from
expectancy is very small (table 5).

TABLE 5
SE W, Shws sh Ws shws
Observed.............. 1822 582 511 182
Celenlated . ... ... ... .. 1803 601 518.75 174.25
Difference. ........... +19+14 .3 —7.75+7.09

All this evidence shows that there is no close linkage between s, and w;.
A comparison of germination of S) and s, seed indicates that the large
observed deviation from expectancy, when the four classes are considered
together, may be due to the poorer germination of the shrunken seed.
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In the S; class, 93.28 percent of planted seeds produced seedlings and in
the s, class 80.68 percent only. When a correction is made for the low
germination of the s; seeds the comparison is as follows (table 6):

TABLE 6
Sh W, Sh Ws Sth Sh ws TOTAL
Corrected. .......................... 1822 582 590.87 210.44 | 3205.31
Calcwlated . . ......................... C1802.99 ) 600.99 | 600.99 | 200.34
Difference. .................... ... ... +19.01 | —18.99 | —10.12 | +10.10

The fit is very close, x* equaling 1.479 and P =.693, which is another
confirmation of the assumption that no close correlation between s, and
w3 exists.

TEST OF w;s-l,. In table 31 are arranged the F.data obtained from the
cross R 1, d WsXr L, D W; w; from which the linkage relation between w;
and /;, r and d can be studied. The data on the relation of w; and [, can
be summarized as in table 7.

TABLE 7
Lg Ws Lgws g Ws lg ws TOTAL
Observed............. 515 155 184 72 926
Calculated . ........... 520.9 173.6 173.6 57.9
Difference. ........... —-5.9 —18.6 +10.4 +14.1

The fit is fairly close, x? being 6.116 and P=.107. The observed devia-
tion is larger than it would be otherwise, since the separation into classes
was made too early, and probably too many plants were classified as
liguleless. Still the fit is close enough to warrant the conclusion that no

appreciable linkage exists between /, and ;.

'TEST OF ws-r. The data concerning the relation between w; and the r
factor for the color of the aleurone are to be found in tables 31 and 32,

summarized in table 8.

TABLE 8
RW, Rw, rWs 7 ws TOTAL
Pedigree 13 (table 32)................. 712 234 247 102 1295
Pedigree 15 (table 31)................. 1081 343 334 102 1860
Total. ... 1793 571 581 204 3155
Calculated. . ..............c... ... 1777 592.3 592.3 197 .4
Difference..............ccoiiin.. +16 —15.3 —11.3 +6.6

GengrICS 8; N 1923
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The fit is very close, x? equaling .983 and P > .80, so that the conclusion
is justified that w; and 7 are not closely linked.

TEsT OF ws-d. Table 31 gives the data on the relation between w; and
the factor d for dwarfness. The summary is given in table 9.

TaBLE 9
DWW, D w, dWs, d ws TOTAL
Observed.......... 362 100 109 35 606
Calculated . . . ... ... 340.9 113.6 113.6 37.9
Difference......... +21.1 —13.6 —4.6 —-2.9

The fit is close enough, x? equaling 3.34 and P =.347, indicating no
close relation between w; and d.

TEST OF ws-p,. Asummary of the data from table 32 is given in table 10.

TapLe 10
PrW, Praws prWs Pruws TOTAL
Observed................ 207 64 67 24 362
Calcwlated. . ............. 203.6 67.9 67 .9 22.6
Difference............... +3.4 -3.9 ~.9 +1.4

The fit is very close, x? being .3897 and P larger than .80. The con-
clusion is warranted that no close linkage exists between w; and p,.

Genotype ws w

The stock carrying the recessive factor w, was derived from a plant of
Howling Mob sweet corn grown by Doctor ANDERSON as a sample of
pseudo-starchy endosperm. All selfed plants which were used in inter-
crosses segregated white seedling in a 3 : 1 ratio. This stock was exten-
sively used in intercrosses with the other stocks, because it had sugary
endosperm.

Cross between stocks 2 and 4

The cross between stocks 2 and 4 gave a green F, generation and
segregated in the F, generation in a 9 : 7 ratio.

Parent plants used in the cross were heterozygous for the white seed-
ling. From the selfed seed of the female parent (No. 10-1) 18 green and 7
white seedlings were obtained and from the selfed seed of the male parent
30 green and 10 white seedlings. All the tests gave green seedlings in F,.
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Table 33 gives the Fodata of this cross. The progenies from three selfed
F, ears segregated into 3 : 1 ratios with a total of 742 green and 231 white
seedlings, the difference from the expectancy being 12.25+9.11. The
progenies from the other three ears segregated into 9 : 7 ratios, having a
total of 391 green and 285 white seedlings. The difference from expectancy
is 10.75+8.7. Three ears had green progenies only.

The F, data show conclusively that in this cross two independent factors
for the white phenotype were present. They were brought into the cross
one by each parent. Presumably the parents had the following genetical
constitution regarding white seedlings: Waiw, W, W, XW, W, W, w,.*
The frequencies of F; plants support that assumption (table 11.)

TasrE 11
PROGENIES SEGREGATING IN........ 9:7 3:1 GREEN . TOTAL
Observed................. 3 3 3 9
Calculated. . .............. 2.25 4.5 2.25
Difference................ +.75 —1.5 +.75

xi=.91, P> .606

The F; generation was grown from four F; ears. Three of these ears
segregated in a 9 : 7 ratio and one in a 3 : 1 ratio. Table 34 gives the F,
data. The F; plants grown from 9 : 7 ears were as follows (table 12):

TasLE 12
PROGENIES SEGREGATING IN............ 9:7 3:1 GREEN TOTAL
Observed.................... 6 4 2 12
Calculated . .. ................ 5.3 5.3 1.4
Difference. .................. +.7 —1.3 +.6

x=.44, P> .606

Selfed plants grown from the seed taken from the 3 : 1 ear (pedigree 797)
gave two kinds of progenies; i.e., green ones and others segregating into a
3 : 1 ratio, just as was expected.

Linkage relations

With w, no special crosses for linkage were made. Parent plants, how-
ever, used in the cross between stocks 2 and 4 differed in their genetical
4 The relation between established genes for white seedlings and the gene for albinism which

is present in stock 4 is not known. The symbol W, w, will be used in this chapter as a name
for the gene from stock 4.

GENETICS 8: N 1923
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constitution for endosperm, and the result was that the F, generation
segregated for endosperm characters also. Seeds differing in endosperm
were planted separately and notes on white seedlings taken. From the
data obtained, conclusions may be drawn on linkage relations between
Wi, We, and s., ¥, and y,, which factors were involved in the cross. As
far as was noted, the parents had the following genetical constitution:
¢ parent 10-1 s,y v, Wows W, W,
& parent 6-9=S. VY, W, W W, w,

The F, plants differed in genetical constitution for white seedling. This
difference was best expressed on the segregation of their progenies.
Some of them segregated for white seedlings in a 3 :1 ratio, indicating
that they were heterozygous for one of the factors for white. Theoreti-
cally the progeny of half of the plants should segregate w: w, and the other
half w, w,. But there is no way of differentiating between the two
genotypes other than by later breeding tests. If linkage between either
of them and any of the involved endosperm factors existed, they could
be separated because of the fact that in the case of w, there would be a
coupling, and in the case of w, a repulsion relation. White seedlings
segregated from the progenies of part of the F; plants in a 9 : 7 ratio,
indicating the presence of both of the factors for white seedling. If
reasonably close linkage existed between either of them and any of the
factors for endosperm that were involved, it would have been detected
in spite of the fact that the 9 : 7 ratio is not favorable for the expression
of linkage.

TEST OF wyw,-5,. A summary of data from progenies of the plants
which segregated in a 3 : 1 ratio is given in table 13.

TasLE 13
PEDIGREE GOODNESS
NUMBER SuW Suw suW suw TOTAL OF FIT
332-1 Observed...... 193 49 54 17 313
Calculated . . . .. 176.1 58.7 58.7 19.5 x2=3.92
P= .27
Difference. . ... +16.9 -9.7 —4.7 —-2.5
332-7 Observed...... 150 48 42 16 256
Calculated . . . . . 144 48 48 16 x2=1.00
= .80
Difference. .. .. ~+6 0 —6 1]
332-8 Observed...... 127 49 45 13 234
Caleulated. . . .. 131.6 43.9 43.9 14.6 x2=.883
P> .80
Difference. . ... —4.6 +5.1 +1.1 —1.6
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The following are the data on the progenies from plants segregating
in a 9 :7 ratio (table 14):

TaBLE 14
Su W Syw suW suw TOTAL
Observed................... 282 198 75 56 611
Caleulated . . ................ 258 201 85.5 66.5
Difference................. +24 -3 —10.5 —10.5

x!=6.229, P= 103

The fit would be still better if it were not for the low germination of the

sugary classes.
The only conclusion that can be made from the above data is that no
close linkage exists between sugary endosperm and either w, or w..

TEST OF wswe-y. Data relating to the progenies of the plants which
segregate into a 3 : 1 ratio are given in table 15.

TaBLE 15
PEDIGREE GOODNESS
NUMBER Yw Yw W yw TOTAL OF FIT
322-1 Observed...... 146 34 47 15 242
Calculated. . . .. 136 .1 45 4 45 .4 15.1 x2=3.537
P= .338
Difference..... +9.9 —11.4 +1.6 —.1
332-7 Observed. ..... 111 35 39 13 198
Calculated.. . . .. 111 4 37.1 37.1 12.4 x:= .25
: P> .80
Difference. . ... —.4 -2.1 “+1.9 +.6
332-8  Observed...... 97 37 33 12 179
Calculated . . . .. 100.8 33.5 33.5 11.2 x2= .578
P> .80
Difference. . ... —3.8 +3.5 —.5 +.8
The data of 9 : 7 families are summarized in table 16.
TasLE 16
|
Yyw Yw yWw yw TOTAL
Observed................ 200 160 72 48 480
Calculated. .. ............ 202.5 157.5 67.5 52.5
Difference............... -2.5 +2.5 +4.5 —4.5
x2=.76 P> .80

GENETICS 8:

N 1923
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In all the cases the fit is very close and the conclusion that there is no
close linkage between w4, w, and y is justifiable.

TEST OF ws-w.-y,. A summary of the data is given in table 17.

TaB1iE 17
PEDIGREE GOODNESS
NUMBER Yw Yw yw yw TOTAL OF FIT
332-1 Observed...... 35 12 12 3 62
Calculated . . . .. 34.9 11.6 11.6 3.9 x2=.232
P> .80
Difference. . ... +.1 +.4 +.4 -.9
332-7 Observed...... 30 11 9 2 52
Calculated . . . .. 29.25 9.75 9.75 3.25 x2=.719
P> .80
Difference. . ... +.75 +1.25 —.75 —1.25 .
332-8 Observed...... 24 10 9 2 45
Calculated . . . .. 25.4 §.4 8.4 2.8 x*=.654
- P> .80
Difference. . ... —1.4 +1.6 +.6 —.8
The data of 9 : 7 families are shown in table 18.
TaABLE 18
Yw YV w YW yw TOTAL
Observed................c.coiiin. 60 36 22 12 130
Calewdated . . .............c........... 54.8 42.7 18.3 4.2
Difference. ............. ... ... ....... +5.2 —6.7 +3.7 —2.2

x?=2.64 P> 457

The numbers are not very large, but in each case the fit is very close,
and the conclusion may be drawn that there is no linkage between wy, .,
and the factor for the pale yellow endosperm.

Cross between stocks 6 and 2

The progeny of the female parent from stock 6 segregated in a 15 :1
ratio, giving 70 green and 6 white seedlings with a deviation from expect-
ancy of 1.0+1.42. The male parent from stock 2 produced green and
white seedlings in a 3 : 1 ratio. All the F; seedlings of the cross 6X2 were
green, indicating that the white seedlings involved in the parent stocks
were genetically different. Table 35 gives the F, data.

From the table it can be seen that two pedigrees segregated in a
63 : 1 ratio with a total of 196 green and 5 white seedlings, the deviation
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from expectancy being only 1.86+1.19. Two other pedigrees segregated
into a 15 : 1 ratio, having a total of 180 green and 11 white seedlings, with
a difference from expectancy of .94+2.26. Two pedigrees segregated in
a 3 : 1ratio, and the last two gave green seedlings only. Segregation in a
63 : 1 ratio shows that three homozygous recessive genes were necessary
for the expression of the white seedling in question. A 15:1 ratiois a
result of a recombination of these three genes.

The segregation of progenies from the selfed parent plants together with
the frequencies of the F, plants indicates that the genetic constitution
of the parent was as follows:

@ parent from stock 6 =W, W, Wy wy W, w, ws ws®
& parent from stock 2=W, ws w, we W. W, W4 W4
A comparison follows (table 19):

TaBLE 19
PROGENIES SEGREGATING IN ....vuvunvnnnnan. 3:1 15:1 45:19 63:1 GREEN
Observed...........ccovvinnun.. 2 2 0 2 2
Caleulated . . .......... ... ... .. 3 1 1 1 2
Difference...................... —1 +1 —1 —+1 0
xt=3.33 P=.507

The numbers were small, which probably accounts for the fact that not
all expected classes have been detected.

Genotypes ws ws and ws we

The origin of stock 11, carrying recessive factors w; and we, was an ear
of dent corn No. 1975-2 taken from the cultures of Doctor ANDERSON.

The data on the progenies of selfed plants which are segregating white
seedlings may be found in table 37. In spite of the fact that the numbers
are very small, it can be seen that the segregation is very irregular and
that probably more than one factor is necessary for the expression of the
white phenotype.

Cross between stocks 11 and 3

A cross between stocks 11 and 3 gave the most interesting F, data of all
the crosses reported in this paper. All plants of the F; generation were
green. Table 38 presents the F; data. :

52y we wg are symbols used in this chapter only to indicate genes for white seedling from
stock 6.
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