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INTRODUCTION

Many of the experiment stations throughout the
country are now conducting selection experiments within
inbred lines of corm. The ultimate use of each of the
inbred lines developed probably will be in making some
sort of crossbred combination. The final test of every

inbred line, therefore, is the sbility of its crosses

to produce large ylelds of sound corn.

¥uch labor and expense are involved in the artificial
self-pollination of any very large number of inbred lines.
Good linss could be produced more cheaply and mmich more
progress could be made if it were possible to distinguish
and diseard in the earlier years of selfing those lines
which are likely to glve upnproductive crosses. The
studies hereln reported were undertaken primarily in sn
effort to determine, if possible, the characters associated
with productivi.ty, with the hepe that these characters
might then be used as indexes for selection.

The problem has been developed along three main lines.
Coefficients of correlation have been computed among a
number of different cheracters (1) within inbred lines,

{2) within Fy crosses and (3) between the inbred parents

and their crossbred progeny. The parent-progeny correla-




tions are of the most value as guidss for selection.
They also bring oub some Inbteresting relations in regard
to the prepetency of inbred lines of corn. Detailed
data are given on a mmber of characters of the parent
lines and of their Py crosses in order to bring out some
qf the relations betwesn parent and prcgeny, such as
uniformity of reaction of different parents in their
crosses, prepoiency, ebc., which are not always shown

clearly by coefficients of correlation.
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REVIEW OF LITERATURE

Correlations bebtween various characters withinm

inbred lines cf corn and between the characters of parental

inbred lines and those of their Fl, crosses have been re-
ported by several investigators. Relatively few data hsve
beer vublished, however, which deal directly with the pre-
potency of inbred lines of corn used as parents of dif-
ferent crosses. The data of this sort that have been
published have been confined largely tc yield.

.~ Kiesselbach (_§):L found s general relation between the
productivity of inbred parents and that of thelr hybrid
offspring. Exceptions to this general rule occurred, how=-
ever. ‘ |

{,<rBichey (8) found that the tendency' of cerbtain strains
te ﬁroduce nigh yielding crosses was'very noticeadble.

For example the mean yield of the seven crosses involving
one certéin strain exceeced the yileld of any single one
of the reméizzing 34 crosses not involving it,

. Richey andﬁayer (10) have presented data which indi-
catve-’ thaet some inbred lines are much beiter than others in
producing high yielding crossbred combinations.

.Kyle and Storieberg (6) found that inbred lines havi

l¥eTerence 1s made by mumber (1tallc) to TIiLerature olted’,

page 137.

i
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smaller numbers of kernel rows had & greater length of
ear per plant, were more resistant to corn smat, had
fewer plants with heritable, deleterious charscters, and
were more vigorous and productive in general than the
lines having larger numbers of kernel rows.

% o Hayes {2) presentsd a mumber of coefficients of
correlation to éhow the inheritance of various characters

through different generations of inbreeding. A number of

coefficients of correlation between yield of the inbred

' lines and various other charscters also were given.

Hore recently Hilsson-Leissner (7), in experiments
conducted in Himnesoba, found thab some Inbred iines were
distinctléT superior‘ to others as parents of crosses. He
reperted the yields of most of the possible combinations
among 13 dent inbreds and among nire flint inbreds. Bot
among the dents and among the flints some inbred lines
were shown %0 be, on the aversge, mors satisfactory
parents for meking ¥y crosses than others. He reported
the coefficients of correlation between certain characters
in the selfed lines and the same characters in Fq crosses.
The correlstions were positive in every case. Lorrela-
tions betwsen the yiélﬁ. of the F; cross and the mean yield
of the two parental lines were 0;1852 % 0.0580 in o groﬁp
of 13 dent inbreds, and 0.7434 ¢ 0.0427 in z group of

nine £iint inbreds. Multiple correlations were calculated




between yields of the Fl crosses and five characters in
the perental lines. For the dents the mltiple correla-
tion coelficient was 0.6687 and for the flints it was
0.8240. | |

(e Jorgenson and Brewbaker (4), in experiments also con-
ducted in Minnesota, presented data on 10 inbred lines
from the dent variety Silver King and the Fl Crosses bew
tween them. Both high and low ylelders were found among
the crosses from each imbred line. On the basis of the
average yield of all of the F'l crosses in which they have
been used as parents, some inbred lines appear distinctly
superior to others as parents of crosses. These investie-
gators alsc giv'e a number of correlations between various
characters in the P4 crosses and the mean value of the
same characters in the two parental lines. Their coef-
ficients of correlation, like those of Hilsson~Leissner,
are all positive. They calculated a multiple correlation
with yield of the F1 cross as the depenfent variable and
the characters of length of ear, diameter of ear, number
of kernel rows per ear, neight of plari’cs and :yield in
grems per hill of the parents as the independent variables.
This correlation was 0.6074. Yield of grain of the p.are.nts
gave the highest simple correlation with yield of the Fyq
cross. The correlation iIn fHs case was 0.5000 £ 0.0771.




MATERTIAL

A list of all of the inbred lines used either in
the cr_pssing experiments, irn the correlation studies, or
in both is given in the Appendix; Table 1. This table
shows the pedigree number of each inbred line, the variety
from which it origiiméed and summarizes the data on its
Fl crosses. Host of these inbred lines were produced at
Ames, Jcwa during the progress of these investlgations.
Five inbred lines (nmbers 41, 42, 174, 175 snd 178)
were oovtained from Dr. J. R. Bolbert of the 0ffice of
Cereal Crops and Diseases, United States Department of
Agriculture, Bloomington, Illinois. One inbred line
{zmumber 112) was obtained ffom Dr. 8. W. Lindstrom of the
Department of Genetiés, Jowa State College. HMost of the
inbred lines listed in the Appendix, i’a‘ole 1, were used
both in the er@ss.ing eipemments and in the correlation
studies. There were a few exceptions, however, which are
indicated in the table.

Some of the ¥4 crosses in these experiments were made
in 1925 and the remainder 5.11‘ 1926. The Fl crogsses made in
1525 were éompared for yield in 1926 and “those made in
1926 were compared for yleld in 1927. The imbred lines

developed at Ames had been selfed for three generaticns at




the tire the 1925 crosses were made and for four generaw
tions at the time the 1926 erosses were made. Inbrsd
lines number 41 and 176 from Dr. Holbert had been inbred
for five generations, number 42 for seiren generations and
numbers 174 and 175 for eight generations at the time they
were used in making Fy crosses. Inbred line number 112,
supplied by Dr. Lindstrom, had been inbred for two genera-
tionse.

The Inbred lines included ir the correlation studies

- were planted In 1026 in a speclal experiment for yield com=

parisons. ta for the correlation studies were taken on
the plants In this experimenfc, or on the ears harvested
from them. All of the inbred lines in the correlation
studies had been selfed for four generations at the time
the data were taken for these studies.

Pable 1 gives a list of the vériéties represented in
the experinments together with the number »of- inbred lines
originating from each variety. In all, 140 inbred lines
from 18 varieties were represented in the crossing ex- |
perizents and 142 inbred lines from 14 varieties in the

corrzlation studies.
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EXPERIVENTAT KMETHGDS

In the development of the inbred lines extreme
care has been.exercisgd tc prevent acqidental outercssS—
ing of the self-poclMnated ears. ATl of the self-pol-
Iinaticns since the experimentsmwere started have been
made Dy the botile method deseribed by the author (3).
Very low amounts of outerossing have teen obtained.

For instance in 1926, {after the lines hacd been inbred
for 4 generati-ns and oubcrosses could be distinguished
readily by the greater size and vigor of the plants)
careful counts were made of the plants that appeafed to
be outcrosses. Less than 0.4 per cent of such plants

were observed.

MAKING THE FI CROSSES

in comparing the inbrec lines an effort was made
tc use each inbred line in at least 10 crosses. Al11 of
the crosses were mede in g special block of rows called
the crossing black. Several different methods were
folilowed. In 1925, each row in the crossing bldck was
from the seed of an individusl ear. In 1926 seed from
three to Tive selfed sars was mixed to represent each

line.

The 80 inbred lines {rumbers 1 t0o 80 in the Appendix,

Table 1)} in the 1925 crossing block were divided into




three groups. The first group of lines, numbers 1-20,
were from varietles of white corn, the second group,
numbers 21-40, were from early varietles of yellow corn
and the third group, mumbers 41-80, were from the later
varieties of yellow corn. Iimes 8, 23 and 44 were weak
and undesirable and were not ussed. This left 19 lines
in each of the first twe groups and 39 in the third group.

Witkin the first group, each of the lines numbered
1 to 10 inclusive (excluding line number 8) was crossed
with each of the lines nmumbered 11 to 20 inclusive.
This gave 90 different combinations. In a similar mammer
in the second group, lines 21 to 30 inclusive {excluding
line 23) were crogsed with lines 31 to 40 inclusive. This,
alsc, gave 90 different combinations. In both of these
experinents the crosses were rmade reciprocally and the
seed from reciprocsl crosses was mixzed fogj\%em experi-
ments. In the third group a slightly different procedure
was followed. In th_is group ten of the 39 lines were se=-
lected as sires and an effort was made to cross each sire
with each of the i'emaining 29 lines. Thils would have
given 290 different cembinations. XHowever, nine of the
com’oinatio‘n_;s were vnot obtained sc that a tetal of 231 com=
binations was made. No reciprocal crosses were made in
this group. |

The 1926 crossing block contalned %6 inbred lines

(inbred lines number 101 to 176 in the Appendix, Table 1).
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Lines 101 to 113 inclusive were f{rom va;cieties of
white corn and the remaining lines were from varietieé
of yellow corn. The 11 best appearing lines of white
corn were selected for crossing, the other two being
discarded. An effort was made to obftain all possible
combinations among the 11 lines selected for crossing.
This would have given 55 different combinations, each
combination being made recﬁ.iprocall « Pifty-three of the
S5 possible combinations were obtained. For wariocus
reasons ten of the lines from the yellow varieties also
were discarded, leaving 53 lines. Ten of these 53 lines
were selected as sires and were crossed with each of the
other 43 lines. Reciprocal crosses were not mede in this
group. ter in the season after the crosses had been
made, one of the lines used as a sire developed undesirable
characteristics and all crosses with 1t were discarded.
Thig left 587 possible combinations {9 sires erossed with
gach of 43 i‘emalé parents) of wiiceh all but four were
cbbtained.

In order te eliminate, as far'as pessible, individual

plant varlations in the lines being crossed, pollen was

composited from 12 to 15 plants of the row used as the mals
parent and 3 to 6 ears were pollinated in each row used as

a female psrent. In the three groups of lines vhere re-

~erage g



ciproeal crosses were made and the seed mixed, there-

fore, from 12 to 20 plants in each of the pai’ental lines

were represented in the cross. In the two groﬁps where
reciprocal crosées were not made, 12 t.,é 15 plants of the
male psrent and three to six of fzhe female parent were
re-presenteé in tl;é CIO SSe

In making the crosses the technic was very similar
to that described by Coulter {(l). A small half-ounce

bottle was used to hold the pollen instead of a thistle
tube. The top of the bottle was fitted‘with 8 two-;llole
rubber storper. Two pisces of glass tubing wers inserted
through the rubber stopper and arranged as for an ordinary
wash bottle. Then by blowlng or one tube the vollen was
forced out through the other. By the use of this method,
it was easy to mske 50 to 80 crosses with one collection

of »nollen.

YISZLD BEXFERIZENTS
In 1926 a yield experiment was conducted in which
most of the irnbred lines reprssented in the 1925 and 1926

crossing blocks were compared. All of the inbred lines

Included in the yield experiment had been inbred for 4
generations. Seed of the inbred lines in the 1926 crossing
block wes mixed for the yield experiment from the same

ears from which seed was teken for planting the crossing
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block. As menbioned before, the rows of the 1925 crossing
block were ear rows. The seed from these lines used in
planting the yield experirent was a mixture of seed Irom
several of the selfed ears obtained from the 1925 rows.
It; therefore, had been inbred one year longer than that
planted in the 1925 crossing block.

Three different plots, each consisting of a single
row 15 hills long, were planbed with each kind of corn.
Due to a shortage of seed, only thre= kernels per hill
were pla:ted and the plots were not thinned. Every tenth
plot was planted to a nniform check. \

Two yield comparizons of Fl crosses have been coli-
ducted in commection with the experiments herein reported.
The first was in 1926 and the second in 1227. The three
groups of ¥y crosses, waite, early yeliow and late yellow,
which were made in the 1925 crossing block were planted
in the 1926 yleld experiment, and the two groups of Fy
crosses, waite and yellow, which were made in the 1926
crossing block were planted in the 1927 yield experiment.
In both of these experiments six plets were planted with
sach kind of corn. Each plot consisted of a single row
15 hills long. PFour kernels per hill were planted and
later the plots were thinmed to three plants per hill in
order to cbtain more uniform stands. In the 19286 yield
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experiment svery tenth plot was planted teo a uniform
check. Mo check plots were planted in the 1927 experie
ment.

A1l yields are reported s pounds per row of air
dry shelled corn. Deberminations of the per cent of
moisture were made in ﬁthe 1926 yleld experiment with
inbred lines by drying the entire yield from each plcht.
In the 1926 yield experivent with crosses the per cent
of moisture was determined from a shrinkage samplé of
15 ears teken from eackh plet. In the 1927 experiments
the entire yield from two of the six replications of
each kind of corn 'Ws.s% dried. The average moisture con-
tent of the shrinkage‘f samples from the various experi-
ments after they had become air dry was 5.57 per cent
for all of the experimerts conducted in 1926, 5.69 for
the comparison of whi;te erosses in 1927 and 7.18 per cent

for the comparison of yellow crosses in 1927. The yilelds

in pounds per row may be converted to bushels per acre

with 15.0 per cent moisture by multiplying by the follow-
ing factors:

For all of the 1926 experimentS..cec..e 5,191

For the white crosses, 1027 vevesvecses H.184

FOI’ theyellﬂw GTOS‘SGS,- 192'?'01' sssBasese 501@2

In both the 1928 and the 1927 yield experients the

sic plots of each kind of corn were distributed at random
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over the fiesld. However, the method of distribution
differed slightly for the two years. In the 1926 experi-
ments the first replication was planted in corder accorde
ing té the pedigree mumbers of one inbred parent and the
second replicatlion was plmted in order accerding to the
other parent. The four packets of sced of each kind of
corn for the reméining four repliecations then were put
together Into a churn and thoroughly zﬁixed. They then
were taken out and plan‘ceé in the ordér in which they came
from the churn. In 1927, as in 1926, six packets of seed
were made up of each kihd of corn, one pseket for each
replication. This year, however, the packets for each
replicaticn were mixed individuglly so that there was ran-
dom distribubtion within each replication but the different

replications were kept separate and distinct.

YIEID COHPUTATIONS

The field data were punched in cards prepared for
use with the Hollerith sorting and tabulating machines.
With the use of these cards it was no more effort to col~
lect the data from the varicus plots ef each kind of corn
with random distrivution than it warld have been with a
systematic distribution. |

Yields were adjusted for variations in soil and for
variations in stand. Adjustments for soil heterogeneity
were maie according to the regression of the individual

rows on & five-row moving average as suggested by Richey

Rt A A SRR i 3 e e e s
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{9). Adjustments for sbtand werc made according to the
regression of yield on stand. The essentislly different
feature of the process used wa-s‘ that these two a2djust-
ments were combined into one regressicn equation which in-
cluded them both. To accomplish this, the various correla=-
tions among stand,; the five-row méving average, and the
deviaticn of the yield of each plot from the mean yield

of all plots of the same kind of corn first werc calculated.
From vthe'se correlations the muliiple regression equation

was determiped. Tnls equation was of the form

-z 0D 0%
5 =Bos g2 S * Boa 7 &

in which T represents the estimated deviation in yield of
any plot from the mean yield of all plots of the same kind
of corn, S, deviation in stand of any plot from the mean
stand of the experiment and A, moving averége value.
Actuslly in making the adjustments only the mean yields
of the different kinds of cam were adjusted. In this
case U represents the correction term to be applied to the
mean, S, the mean deviation in stand of all pleots of the
same kind of corn and A, their mean moving average value.
A general standsrd deviation was calculated from the
puﬁach&i cards for each experiment. The formula used was
the usual fermuls of 6% = 2D2 in vhich D is the deviation
of each plot from the mean of all nlots of the same kind
of corn. The standard deviation of the difference be-

tween any two mean yields then was calculated according




to the formmla suggested by Richey (9) as follows:

os OF% (1-R%) , in which s is the muber of plots used

{s=1) (n-1)
ir computing the moving average, n,the number of repli-

cations and R, the multiple correlation of stand and

moving average with yield.

COLIECTING THE DATA ON TEE CHARACTERS STULIED

A 1list of all of the characters treated as wvariables

in the correlation gtudies herein reported is given in
Table 2. The symbels used throughout to designate the
respective variables are showmn at the left of the table.
Each character is répresented‘by the same symbol in the
inbred lines and in the F, crosses. Table 2 also shows
the unit of measurement and least count used in taking
the datz on each variable and the class intervals used
in calculating the coefficients of correlation. In most
cases the size of the class inberval was arranged so as

to give 10 classes.




TABLE 2.

|
|

|

]
Charscters of the plant

ears that are treated as varisl
port, together with the unit of
least count used in taking the|
a2ble and the class intervals us

the coefficients of correlatior

Sym-z ;
bol : Varisble : Units ar
A Date 1/4 tasseled 1 day

B Date 1/4 silked 1 day

C Plant height 0.5 foot
D Chlorophyll color 1 grade
E  Number of ncdes per plant Actual v
F  HNumber of nodes to upper ear Actual ny
G  Per cent of nodes below ear 1 per cer
H Per cent of plants smutted 1 per ceé
I  Nurber of suckers per 100 plants Actusl nu
d Per cent of plants standing erect at harvest 1 per cex
X Per cent of plants with two or more ears 1 per cex
L  HNumber of ears per plant Actual m
M Per cent of ears moldy 1 per cel
N  Ear length 0.1 cm.

0 Ear dismeter 0.1 cm.

P  Ear shape index (diameter ¢ length) 0.001

Q Shrinkage per cent of the harvested ears 1 per ce:
R Shelling Per cent 1 per cex
S Mean number of kernel rows per ear Actual r@
T Coefficient of variability of number of kermel rows 0.1 per é
X Yield 0.2 pouné
X' Mean yield of crosses - |







srs of the plants and harvested
reated as varisbles in this re-

¥ith the unit of measurement and

1 in taking the data on each veri-
288 intervals used in calculating
5 of correlation.

-
.
-
-
-
-

Class Intervals

s 24 se

| rows

Unlts and least counts Inbreds : ¥y crosses
1 day 1 dey 2/3 day
1 day 1 day 2/3 day
C.5 foot 0.5 foot 0.5 foot
1 grade 0.3 grade -——
Actunal number 0.5 node 0.8 node
Actual number 0.3 node 0.5 node

1 per cent

]l per cent
Actual number
1 per cent

1 per cent
Actual number
1 per cent
0.1 cm.

0.1 cm.

0.001

1 per cent

1 per cent
Actual number
0.1 per cent

0.2 pound

2.2 per cent
5.1 per cent
7.2 suckers
11.0 per cent
9.0 per cent
0.09 ear

8.2 per cent
0.9 cm.
0.216 cm.
0.025

2.3 per cent
2.1 per cent
0.8 row

1.6 per cent
0.7 pound
0.45

2.2 per cent
5.1 per cent

7.2 suckers

11.0 per cent

2.5 per cent
0.09 ezr

6.0 per cent
1.1 ¢em.

0.15 cm.
0.020

2.3 per cent
1.05 per cent
1.0 row

- on -

0.7 pound
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The data used in the correlaticn studies were
taken on the varlous yield plots which have been des-
cribed in deitsil previously. It will be remembered
that there were three replications of each kind of corn
in the yield comparison of inbred lines and six replica=-
tions in the case éf' the Fq crosses.

Records on each of the characterls studied were
takern on each repliceation of the yield experiments with
the exeeptior that records on date & tasseled, date %
silked, plant height, number of nodes per plant and
number of nédes to uprer ear were taken:\"only twoe repli-
cations of the Fq crosses.‘ ‘i‘hé final value for each

character used in the correlation tables was the mean

,f/

of the values determined for the different replications.

The date 2 tasseled and date ¥ silked repvesent the

date on which 10 nlants in the row ('approxiz;iatély + of

the plants) were tasseled or silked. A plant was counted

ag tasseled as soon as anthers appeared.

Plant height was determined by measuring several
representative plants in the row. The mean of these
measurements then was computed.

Data on chlorophyll color were taken on the inbred

lines only. Tive arbitrary color gradés were established.

kg ar



Thege grades were numbered from 1 to § inclusive, number
1 being thé Garirest coler and number 5 the lightest. Each
replication of the inbred lines was given the mmber of
the grade which best fitted it. The average of the num=-
bers given the different replications wﬁs taken to repre-
sent the line.

Humber of nodes per plant was determined zs the mean

number of nodes per plant for the first 10 plants in the .

row. Number of nodes to upper ear was determined in &
simllsar menner.

Ths characters, per cent of nodes velow the ear, per
cent of plants' smut be(_i, nuznber of suckers per 10C plants,
per cent of plants sbtanding erect at harvest, per cext of
plents with two or more ears,.mzmber of ears per plant,
and per cent of ears moldy are self-explanstory. With
the exception of per cent of podes below the ear, they
were each determined from the total counts for all repli-
catisrs. | _

Data on tha characters, ear length, ear diameter,
ear shape index, shrinkage per cent of the harvested ears,
shelling per cent and number of kemei TOWS per ear, were
obtained from the samples taken from each plot and dried
8s previously explained for Setermination of welght of dry
corn. These data were taken on 2ll of the inbred lines

in the yield experirents and only on those Fj crosses

-




grown for yield in 1926.
The coefficlent of variability of number of kernel

rows was determined for the inbred lines only.

COMPUTATIOR OF THE COEFFICIENTS OF CORIELATION

Al of the coefficients of correlation of the zero
ordsr, partial correlatlons, and multiple correlations
included in this report were calculated according to the
methods suggested by Wallace and Snedecor {1l). The class
intervals shown in Table 2 were used in calculating all
of the coefficients of correlation excent where stated
otherwise. Eo’adjustments such as Sheppard!s correction
were made to cerrect for the fact that the data were

codeda

ADJUSTING FOR HETEROCENEITY OF DATA

Some of the mgst Tuzziing problems Wiﬁh waich the
investigator has to deal in correletion studies have to
do with adjusting for heterogeneity of materisl. In the
few cor&elation.studies within inbred lines which have
been reported no attempis were made to adjust for'hetéro—
geneity of data. It may be that the data reported by
these authors have been homogenedus and no ad justments
were necessary. It is doubtful if this is true in every

case, however. At least one example to the contrary may




be quoted. In & recent publication by Nilsson-Leisnér
{7} the aathor reports a correlation of +0.9 between
dismeter of ears of parents and F"l generations where the
flirts and dents were grouped together. He further makes
the statement in explanation of this high correlation
that the frequency digtributions of the two kinds of corn
do not even overlap in the correlation table (page 449).
This fact In itself should be suificient evidence to
indicate that the two samples do not represent the same
general population and, therefore, should not be grouped
intc the same correlation table.

Inbred lines from 14 varieties have beern included
in the present experiments. Some of these varieties dif;
fer widely in presctically all of the characters studled.
In order to group the imbreds from all of these varieties
into the game correlation tables, it was necessary to make
adjustment for heterogeneity cf material. The method
finally adopted was to eoxpress the values for the charac-
ters of each inbred line as deviaticns from the mean value
of all lines of the variety from which the inbred origi-
nai:ed. The suthor is not enbirely satisfied that this is
the best method that could have been used. It may be that
the méthod of expressing the value of the characters of
an inbred line in terms of per cent of the mean of =211 of

the lines from the same variety would have been a more




- 26 -

precise method,. The method used, however, should definitely

determine whether a deviation from the mean in a certain di-

‘rection in one charaseter is or is not associasted with a

deviation from the mean in a dsfinite divection in smother
.character.

In the F, crosses the same gensral method was used.
The correlations within Fy crosses were confined to those
grown ir 1926 and adjusiments wers made in these crosses
oniy. Ip making these Fj crosses the inbred lines had been
grouped into three mare or less uniform groups {(white,
early yellow and late yellow). In the F, crosses, there-
fore, the mean of each character for each of the grouvs
was determined and the characters of each ¥y cross then
were expressed as deviatiorns from the mean of the group

in which 1t was lecated.
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COEFFICIENTS OF SIMPLE COREELATION WITHIN IANBRED LINES

The cosfficlients ef simple correlation awong e dife
ferent characters studied in the inbred lines are shown
in Teble 3. All of these coefficisnis of correlation are
between characters within the same generation. (Coef-
ficients which are fhree or more times their probable

error are considered significant and are printed in beld

face type.

A e S o
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TABLE 3. Ccefficients of correlation among a number
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{ among a number of charscters

within inbred lines of corn.
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There ar-e 210 coefficients of correlation recorded
in Table 3. Qf this number 65 may be congidered signi-
Picant, as judged by the fact that they are threec or
more tlres their probable error. A summery of the posie
tive and negative correlations among the different
variables, as indlicated by the significant coefficients

in Table 3 1s given in Table 4.

RS



TABLE 4o

Summary of Table & showing the signifi-

cant positive and negative coefficients of cor-

relation among the different variables.

ae o0 oo

c‘m
2

- o5 e

Variable

tCharacters with which
sthe wvariable indicated
sgave glignificant coe-
tficients of correlation
sof the kind stated

: QOSitive : Negatlive

Hemwpwozgﬂﬁnngmmuamp

Date 1/4 tagseled

Date 1/4 silked

Plent height

Chlorophyll colox

Number of nodes per plant

Number of nodes to upper ear

Per cent of nodes below ear

Per cont of plantis smutted

Number of suckers per 100 plants

Per oent of plants standing erect at harvest
Per cent of plants with two or more ears
Number of ears per plant

Per cent of ears moldy

Bar length

Bay diametex

Ear shape index (diameter § length)

Shrinkage per cent of the harvested ears

Shelling per cent .

Mean number of kernel rows per sar

Coefficient of variability of number of kernel rows

Yield

BOEFELQ
AQEFKG,
ABEFKLX
ABCFKL.Q,
ABCEGKLQ
FK

i e e . —
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The most interesting cerrelstions shown in Tables
3 and 4 are those with yield of the inbred line. Shel-
- ling per cent {R) gave the highest positive correlation
with yield {0.3857). This is rather surprising as
siielliing per cent ususlly has given rather low correla=-
tions with yield in studies with openepollinated variew
ties of corm, and it gave a low correlation with yleld
in the F4 crosses as will be seen later. The high corre-
lation shown here probably was due te the tendency among
some inbrsed lines to pmducﬁ;;é.’lled ears. The other

characters which gave signilicant positive corrslations

with yield wers ear length (N}, 0.3754; esr dizmeter {0},

0.3236: rumber of ears per plant (L), 0.3124; and plant
height {C), 0.2037.

The characters which gave significant negative
correlations with yield were shrinkage per cent of the
harvested ears {Q), ~0.2749; date % silked (B), -0.2621:
chlorophyll celor (D), =0.2073; and ear shape index (P),
~0.1722. The first two of these correlations Indicate
that late matufity; was associated with low yields. The
negative correlation with ear shape index indicates that
the relatively long, slender ears were associated with

the larger yields. TIn connection with the cerrelation

between yield amd calorephyll color it should be remembered
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that grade 1 of chlorophyll color was the darkest green
and grade 5 the lightest. A negative correlation  between
these two characters, therefore, indicates that dark green
chiorophyll color was associated with larger yieldse.

Date 5";— tasseled (4A) and date I silked (B) gave signi-
ficant positive correlations with plant height (G}, muber
of nodes per plant (E), nmumber of nodes to upper ear (¥},
per cent of plants with two or more esrs (K) and shrink-
age per cent of the harvested ears (Q). The correlation
bebween date + tasseled and shrinkage per cent was 0,3679
and that between date ¢ silked and shrinkage per cent was
0.4572. This seems to indicate that among these inbred
lines date £ silked was a betier index of relative maburity
than was date & tasseled.

Per cent of plants standing erect at harvest {J) gave
three significant negative correlatisns of wnich the highest
was with per cent of ears moldy (M). It would naturally
be expected that those lines in which a large number of
the plants were down and many of the ears resting on the
ground, would have more moldy ears than the lines with
erect plants.

Ear shape index {P) gave significant positive corre-
lstions witﬁ per cent of ears moldy (M), ear diameter (G),

shrinkage per cent of the harvested ears {(Q) and mumber of
& h




‘kernel rows per ear {S) and significant negative corre-
lations with number of ears per plant (L) and ear lengih
(N). The positive correlations with ear dismsier and
number of kernel rows per ear zgaturally would be expected.
Those Wit’r; percent of ears mcldy and shrinkage per cent
of the harvested .ears indicate that the relatively short,
thick ears were more inclined to be wmddy and that they

shrunk the most.

OSSN
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COEFTFICIENTS OF PARTIAL AND OF MULTIPLE CORCGELATION

WITHIN INBRED LINES

Coefficients of partial correlation between yield
and other characters of the inbred lines were determined
for only vart of the characters studied. The charanters
were divided inbte four groups for this purpose. These
four groups of characters were as follows:

Group l. Charscters indicating the relative length
of season required to reach maturity. These chsracters
were date ome-fourth tasseled (A), date one-fourth silked
{B), and shrinkage per cent of the harvested ears (Q).

Group 2. Characters indicating the relative plant
vigor of the different lines. The characters placed in
this group were plant height (C), chlerophyll color (D),
mmber of nodes per plant (E), and number of nedes to
upper ear (F}.

group 3. Characters indicating the relative sus-
ceptibility to disease of the different lines. These
characters included per cent of plants smuited (H),
per cent of »lants erect at harvest (J), and per cent of
ears moldy (M).

Group 4, Characters of the harvested ears. This
group includéd ear length {¥), ear diameter (0}, and
shelling per cent. (R).

Partial correlations were computed between each chare




acter of each group and yield of the inbred lirne, thus
eliminating the effect of the variation of the remaine
ing characters of the grouwp. The coefficimts of multi-
ple correlation bDetween all of the characters in each

grecur and the yleld of the inbred lines also werc com=

{e]

uted. These correlations are recorded in Takle S.

LR
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TABLE S« Coefficients of partial and of multiple

correlation between yield and four groups of
the other characters of the inbred linese

: Designation .
Grovwp @ of 3 Coefficients of correlation
nomber: coefficient K

T 1XeBG 01082 + 0.0572
TBXAQ - o1836 + 0559
1 TQXe4B - <1814 + 0559
Ry, 430G <3311 + <0513
T oXDEF 0.1709 + 0.0564
TDXsCEF - 21667 + <0564
2 rEXoCDF - 00949 ﬂ‘: 005?5
TFX+CDE «1020 & 0574
Ry.CDER <2961 + 0528
THY e M ~00769 + 0.0575
TIXEM «0516 + +0577
3 TNX«JH -~ 01452 + 0566
Ry H0JH <1803 + 0558
THX.OR CeZ243 + 0.0521
TOX. R «1715 £ +0561
4 rRX.NO <3138 4+ L0521
Ry.WOR +5248 + 0418
RY.iBCDEFKMEOGR  0.6900 + 04071




The group of ear characters gave the highest
mmltiple correlation with yield of the inbred lines
and the group of characters indicating relstive Ai-
sease susceptibility the lowest. There was but little
difference between the multiple correlations given by
the remalining two groups. The rmliinle correlation be-
tween yield and 12 of the other characters alsoc is re-
corded in Table 5. It was 0.8900 ¢ 0.0311.

Qf the characters in Grow 1, date ocne-fourth
tasseled {A) gave a positive, though not significank,
correlation with yield and dste one~fourth silked (B)
and shrinkesge ver cent {Q) each gave negative significant
correlations with yield when the effect of the variation
of thé remaining characters of the group was eliminated.

It 1s interesting to speculate way date one-fourth tasseled

gave a pesitive partial correlation.with yield snd date

cne-fourth silked & negative partial correlaticon. VWhen

either one of these ddes was held constant and the other

varieé s Drobably the most important effect ms to vary

the number of days from tasseling so silkir g.l.
Both of the paritial correlations mehtiored seem to

indicate that an increase in the number of days from

- ‘
“Througaout Thls report the term "geld constant” is used in

"the sense that the effsct of the variation has becn elinle
nated. “This is the meaning commonly given to this term in
partial correlation studies.




fasseling to s»illcing was accompanied by a decrease in
vield, 1If date ome~-fourth tasseled remains constent ine

creasing date one-fourth silked increases the days from

tasseling te silking and, according to the negative partial

correlation between yileld zand date one~fourth silked, was
accompanied by a decrease in yileld. On the other hand,
i date one~fowmrth silked remains consgtant decreasing the
date one-fourth tasseled increases the days Ifrom tassel-
ing to silking which likewise, according teo the vositive

partial correlation between date one-Ffourth tasseled and

e

vield, was accompaned: by & decrease in yield.

Pgo of the characters in Group 2 guve positive
partial correlations with yield and two gave negative.
However, only one of the positive and one of the negative
correlations were significant. Plant height {C) was posi-
tively associated with ,ﬁel-d when chlorophyll color (D).
number of nodes per plant {E) and number of nodes to
upper sar (F) remained constant. When plant heigh‘f; and
number of nodes to upper ear were held constant number
of nodes per plant no longer arpeared to be associated
with yield. The same was true of number of nodes to
upper ear for constant plant height and mumber of nodes
pexr nlant. |

Chlorophyll color gave a negative partial correlas-

tion with yield when the other membors of the group 2 wers




held constant. As has been previously explained, this
indicates that the darker chloroshyll colors were assoclated
with larger yields.

Only one of the members of Group 3 gave any appreci-
able correletion with yield when the other members of the
group remained constant and it can net Le considered
significant. This was per cent of ears moldy {¥) which
gave a negative partial ecrrelation of =-C.1453 & 0.0566,

The characters of Grous 4 all gave significant posi-
tive partial correlations with yield. %he.partial COTIre-
laticn between ear length and yield for constant diameter
and shelling per cent was 0.3143 % 00521 ané that betwecen
gar diameter and yield for constant length and shelliing
per cent was 0.1I¥1I5 ¢ 0.0561. As previcusly mentioned
the high dorrelation,between:shglling per cent and yield
p:obablg'éas due to the poorly filled ears that occurrea

in many inbred lines.
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COEFFICIENTS OF SIMPLE COREELATION WITHIE Fq

GROSSES

The coefficients of correlation celeunlated smong
the characters within Py generations are recorded in
Pable 6, Ooefficients three or more times their prob-
able errors are printed in bold face type« The corre=
lations in tnds table weres computsd from the datza on
the Fl cresses grown in 1926. A total of 461 ¥y crosses
£rom the three 1926 yield groups are represented In thess

correlstions..




PTABLE 6, Coefficients of corr
chaeraecters within Fl erosses
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Date 1/4 £295€160 . uererncncnrcaaneroosanncesene0slD08 gb;

Date 1/4 S11KEA.ecreeeineenaceetonsacascacocrasasnncannas 22
Plant heighb..ciuvercnieniieiirrcnenoevanscnncnnncnsaannnns .
Number of nodes per plant...ccvevecccacecrsceccecococcscoseas
Humber of nodes £0 UPPeY €8 ccerieree-tocavosecsoconsnacosen
Per cent of Nodes DElOW CAT.aicreacsocscoacocscsssnnosnonnsse
Per cent of plants smubtede.cce icvecescercsncveacceanensccse
Number of suckers per 100 plantS.ceecececccccrccvercccocnsess
Per cent of plants standing erect at harvest.......cceeeveen
Per cent of plants with tWO OF MOre €2rS.icseccoccessscocesse
Rumbers of €2rs per Dlent.cceiencsscsosovreossossosssenccoocnoa
Per Cenu Of ears mOldy.-o&coo;;'o-'obcooo-onc...a-o-o.-..c--o
Ear 1ength’.l...i"..’.0..'.'..0#0‘0"00.!..O..Q....Qﬂ.bot.Q
Tar diametertiﬁﬂ.."0.0.0.0‘.00.0.‘0‘.0."00."..‘.‘...D..'Q'
Ear shape index {dlameter + 1ength).veescsscccssscerscscnsns
Shrinkage per cent of the harvested €arS.iecesccsseceenssses
Shelling per CeNLesenvintsccncacensoscnoncsosscssscsssscscsscns
Y¥ean number of kernel rows PeYr €8r.iceccssvccvcccecvrescessasse
Yield

Note:

Coefficients of 0@934 ere 3 times their P.E., those of 0.IX
those /6 times their P.E.,, those of 02372 ere 8 times theirn

(of 0,1822 are)
Coefficients three or more times their P.E. are printed ip
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A larger percentage of the coefficients of corre-
lation in Table 6 are significant than for the correlia-

tions within inbred lines. This may be e not to any

material differences in the sctual size of the coefficients

but tec the larger number of cobservations which resulted in
smallier probable errors. Of the 171 correlaticns recorded,
100 would appear to be significant in thst they are st
least three times their probable errorse. A sumcery of

the data in Table 6 is giver in Fable 7. Thig table shows
the Aifferent varisbles with wikh each character gave
gither significant positive oz significant negetive corre~

lations and brings out more clearly the interrelations

among the different variables,




it

TABLE 7.

Summary of Table 6 showing the sig-
nificant positive and negative coefficients
of sorrelation among the different variablese

Variable

s Charaoters with which the
tvariable indicated gave
sgignificant coefficients
t10f correlation of the

tkind stated

i {7 PoB1LiVe TWerative
Date 1/4 tasseled BOEFGKNOQSX ~ JER

Date 1/4 silked ACEFGHNOQSX  JFR

Plant height ABEFKNQX JPS

Number of nodes per plant ABOFKRQX JPS

Number of nodes %0 upper ear ABCLEGKNQX JP

Per cent of nodes below ear ABFOR - .
Por cent of plants smutted BIMQ NX

Number of suckers per 100 plants HKIR 0 A
Por cent of plants standing erect at harvest OPS ABCEIMNQ, .
Per cent of plants with two or more ears ACTFILNG OPRS

Number of ears per plant TKQX MOPS

Per cent of ears moldy HR JLNX

Ear length ABOEFKQX - HIMOPRS

Far dlameber ABJPRSX IKLN

FEar shaps index (Diamoter # length) JORS ABCEFKI,NQX
Shrinkage per cent of harvested ears ABCEFGHKL N JPR

Shelling per aent GIMOPS ABKNQ,

Mean number of kernel rows per ear ABJOFPR CEKLN

Yield ABCEFLNO HMP

MuldodoggHRuykOdoEH QD >




.’l‘he coefficients of correlation of primary interest
are those between yield and the other chsracters studiod.
It will be neoticed from Tables 6 and ¥ that, in general,
yield was positively correlated with the characters indi-
cating length of season required to reach maturity, plant
vigor, and ear sige. It was negatively correlsated with
the characters for disease and with ssr shapve index (P).
The correlabion between yleld and shrinkage per cent of
the harvested ears was negative though not significant.
This was probably due tc the fact that the season of 1926
was idsal for the riperning of the later kinds of corn so
that practically all of the crosses matured fully.

The highest correlation between yield and the other
characters of the F}.. crosses was the correlation of 0.4211
with ear length. Zar dlamzeter gave a correlastion of 0.2546
with yield and ear shape index a correlation of -0.2676.
This would seem to indicate that while both of the char-
acters length and diameter which go to make up size of ear
vere positively correlated with yield, increasing the size
by incyreasing the length was a more effective method of
producing higher yields than incressing the size by ine-
creasing the diaméter.

£ pumber of other intere'sting relaticnships are

brought out iIn these two tables. In genersl, all of the




characters indiezting nabturity er plant vigor were
positively cerrelated among themselves. Heost of them,
also, wer: negatively correlated with per cent of plants
standing erect at harvest {J) and ear shape index (P).
Evidently the tall; vigerous plants were more likely te
go dowm before haivést.

Per cent of plants erect at harvest (J) gave signi-
Picant positive correlatiocns with ear shape index (P)
and diameter of ear (0) and a significant negative corre-
lation with ear length. This is rather swprising as
it indicates thet the crosses with shorter, fhicker ears
were mere erect at harvest.e A possible ex@lanati%n of
this may be taken from the correlation between ear shape
and yield which has been discussed sbove. This correla-
tion indicszited that crosses with short, thick ears weré
legs productive than those with long, siencer ears. Tnisg
might gecount for their being more erect at harvest because
they were supporting less weight of ear.

In order to determine whether there were any striking
differences in the cefficients of correlaticn in.the dif-
ferent yield groups, the correlations between the different
characters and yleld were computed for each group separately.
The coesfficients of correlation from sach of the three ex-
periments,and for compariscn, the correlations for the

three groups combined are recorded in Table 8.




TABLE 8, Coefficients of correls
the various other charascters wi
yield groups of F; crosses grow

s Coefficient

Cheracter correlated with yield : 90 white :

: erosses s
Date 1/4 tasseled 0.1566 + 0.0694
Date 1/4 silked .1060 + .C703
Plant height .2695 ¥ .0659
Number of nodes per plant .1624 & .0692
Number of nodes to upper ear .1487 ¥ .0696
Per cent of nodes blow ear .0380 ¥ .0710
Per cent of plants smutted -.0926 + .0705
Number of suckers per 100 plants -.2622 + ,0662
Per cent of plants standing erect st harvest -.1340 ¥ ,0698
Per cent of plants with two or more ears .0120 ¥ .0711
Number of ears per plant L1969 ¥ .0683
Per cent of ears moldy ~-.2840 + ,0654
Ear length .4237 ¥ .0583
Ear diameter ‘ .4108 ¥ .0591
Ear shape index (TDiameter + length) -.1972 ¥ .0683
Shrinkage per cent of the harvested eazs -.1670 ¥ .0691
Shelling per cent L4990 ¥ ,0534
Mean number of kernel rows per esr .0672 = .0708

[——






%ients of correlation between yield and
ier characters within the different .
i F1 crosses grown in 1926.

¥
i
B

& CoePficient of correlstion For the vyield group indicated
i 90 white

O
(9]
3
N

00708 02854 90653 - 1532

T 00 early yel- :281 later yel- :All 461 crosses of the

Z crosses : low crosses : low crosses :three groups combined
I 1566 + 0.0894 0.5151 + 0.0522 0.084% + 0,0389 0,1820 + 0.0390
L1060 ¥ .0703 ,3670 ¥ .0615 .0965 ¥ ,0398 ,1579 ¥ ,0392
%.2695 + .0659 .0892 % .0705 .3965 + .0339 .3292 ¥ .0366
L1624 ¥ .0692 ,2614 ¥ .0662  .4204 + .0331 .3489 + .0362
1487 ¥ .0696 .2424 T .0668  .3703 * .0347 ,3101 + .0284
L0380 ¥ .0710 -.0563 ¥ .0709 .0515 ¥ .0401 .0256 x .0314
0926 &+ .0705 -.2585 % .0663 -.2345 + .0380 -.2156 + ,0299
2622 ¥ L0662 .1404 ¥ .0697 -.0239 ¥ .0402 -,0014 * .0314
1340 ¥ .0698 .2208 ¥ .0676 -.,1106 + .0397 -.0545 % .0313
»0120 3 .0711 -.0056 & .0711 -.0168 ¥ .0402 -.0C92 * .0314
.1969 ¥ .0683 .2526 T .0666 .0138 ¥ .0402 .0945 % .,0311
2840 + .0654 -.5484 ¥ .0497 .0134 & .0402 -.1762 & .,0304
»4237 + .0583 .6068 ¥ .0450 .3714 ¥ .0346 ,.4211 ¥ .0258
»4108 ¥ 0591  .4362 T .0576 .1302 ¥ .0395 .2546 ¥ .0204
L1972 ¥ .0683 -.2693 ¥ . 0659 -.2849 & .0369 -.2676 x .0292
"16'70 + 0691  .0963 + .0704 -.0806 + .0399 -.0595 + .0313
4990 ¥ .0534  .4926 % .0538 .2023 ¥ .0385 ,3062 x .0285

+ + +

+
H
-
i
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For the most part the coefficients of correlation
between the variosug characters and.yield which are rew
corded in Table 8 are fairly consistent in the different
Tield grouwps. They vary somewhat in size in the dif-
ferent experiments but orly in a few cases are they signi-
ficant and positive in one experiment and significarnt and
regative in another. éhe correlation between per cent
of plants standing erect =t harvest is positive in the
early yellow crosses and negative in the later yellow
cressese. 1it, alsc, is negative in the white crosses bud
is not significant. ¥o explanaticn ean be offered for

nig facte

Practically the same situatlion alse is true for the
correlabion between mesn number of kernel rows ver ear
and yiecld. It is positive in the sarly yellow crosses
and negative in the later crosses. There scems Lo be a
reasonable explanaticn for this in that it is entirely
conceivable that in both early and late cresses grown hers
at Ames, high yield might be assoclated with the higher
rowed sorts of the early corn ard the fewer rowed sorts
of the later corne.

Date one-fourth tasseled and date one-fourth silked
gave nigher cerrelations with yield in the early trosses
than in the later crosses. Thisg naturally would be ez-

pected. Number of ears per plant gave higher positive
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correlations with yield in the esarly crosses than in

the late. This was due, without doubi, to the fact that
there was more variability as regards this character among
the early crosses than among the late erosses. Most of
the labte crosses were single-eared. Per cent of ears moldy

also gave higher correlations with yield in the twe groups

U

of early crosses than in the group of late crosses.

B
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COEFFICIENTS (F PARTIAL AND OF MULTIPLE

CORRELATION WITHIN THE F, CROSSES

Coefficients of partial and of multiple correlation
were computed from the data on the Fl crosses for the same
four groups of variables which were used for the inbred
lines.l The only deviation in the present case from the
grouping previously used being that chierephyll color was
omitted sinece no data on chlerophyll color were taken on
the P, cresses. The correlations computed for the ¥

1
crosses are recorded in Table 9.

i« It will be remembered that Group 1 included the chsr-

scters date one-fourth tasseled (A), date one-fourth silked

(B}, and shrinkage per cent of the harvested ears (Q),
which are indicative of the relative length of season re-
guired to reach maturity; Group 2 incliuded the characters
plant keight {C), chlorophyll color (D), number of nodes

per plant {E), and number of nodes to upper ear (F), which

are indicative of the relative plant viger; Group 3 in-
cluded the characters per cent of plants smitted {H), per
cent of plants erect at harvest {J), and per cent of ears
moldy (M), which are indicative of the relative suscepbi~
bility to disease; and Group 4 included the characters
ear length {N), ear diameter {C) and shelling per cent
(R), 211 of which are characters of the harvested ezrs.

o e S it e A 7 et B e e




TABLE 8. Coefficients of partial and of
multlple correlation between yield and
four groups of the other characters of
the F,; crosses.

: Designation :
Group : of - :
number: Coefficient : Coefficients of Correlation

TAX.BQ 0.0956 + 0.0313
TBX.AQ .0535 ¥ .0315
1 TQX.zB - 1063 ¥ .0313
Bx.aBQ .2124 + .0302
PCX.EF 0.2265 + 0.0300
TEX.CF 1237 ¥ .0311
2  TFX.CE .0644 ¥ .0315
Rx.CEF 4126 + .0262
THE, JH -0.1700 + 0.0307
3  TIX.EM - .0893 ¥ .0314
- TMX.HJ - .1414 ¥ .0310
Rx.mou 2617 + .0294
TNX.OR 0.4908 + 0.0240
TOX.NR 3597 ¥ .0275
4  TRX.NO - J0055 ¥ .0316
Ry.noR .5402 + .022¢

RX . ABCEFHHKOR 0.7078 + 0,0159
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As was true for the imbred lines, the group of esr
characters {Group 4) gave the highest coefficient of mul-
tiple correlation with yielde. The group of characters in-
dicating plant vigor {Group 2} alsC gzave a high maltiple cor-
relation with yielde. The remaining two groups of charachers
gave significant thousgh much lower correlations with yielde
A coefficient of mltiple correlation was compujed between
10 of the characters studied znd yield and is recorded in
Toble 2. This correlation was 07078 + 0.015%.

In Group 1 the partial correlations were low although
two of them perhaps were significant. Date one-fourth tas-
seled {i) gave a low though significant positive partial
correlation with yield butl that of date one-fourth silked
(B} was not significant. It will be remembered that in the
inbred lines date cne-fourth silked (B} gave a significant
negative partial correiztion with yield. The partial cor-
relation bebtween shrinkage pexr cent of the harvested ecars
{§) and yield for constant date one-fourth tesseled (i) apd
date one-fourth silked {(B) was negsbive asd significant al-
though somewhat lowe o

In Group 2, which was composed of characters indicat-
ing plant vigor, each veriable gave a2 positive partial
correlation with yisld when the effect of the variation

0P the other variables of the group was eliminated. Thatb

between plant height (C) and yield was the highest. The
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partial correlation between number of nodes to upper
ear {F) and yield was toonsmell to be conslidered signie
ficant,

The characters Indieating relative susceeptibility
te disease all gave negatlive partial correlations with
vield. %Two ;>f them, without doubt, were significant.
That between per cent of vlants erect at harvest {J)
and yield, however, probably was not significant.

Two of the ear characters in Growp £ gave positive
partial correiaticns with yield and éne gave a negabive
correlation though:it was not significant. The partiasl
correlations with ear length (H) end ear dismeter (0)
were both higher than the partial correlatlons bstween
yield and any of the other characters studied in the Fy

CLOBSESe




CORRELATIONS BETWZEEN THE CHARACTERS OF THE INBRED

. PARENTS AND THOSE OF THEIR Fy CROSSES

In studying the relationships betweon inbred parents
and F3 crosses it was first decided teo attack the problem
by the three following methods:

. Determiné-ﬁhe ceefficients of correlatien between
the characters of the Fi cross and those of each parent |
separately. | |

2. Determine the coelficients of cerrelation be-
tween the characters of the Fl cross and the mean value
of these characters in thelr two parents.

3« Determine the coefficients of correlation be-
tween the charscters of the inbred parent and the mean
valiue of these characters in all of their cressbred progeny.

Witk the first method of compuiing the coefficients
of correlation the F, erosses were paired first with one
perent and then with the other. Bach cross, therefore,
appeared twice in esach correlation table. With the second
method the Fi crosses were paired with the mean values for
theig twe parents and appeared in each csrrelation table
only cnce.

Vhen cotpubtations of the coefficients of correlaticn

by the first two methods were started it appeared that

there should be a definite relati-n between the coefficients




calculated by these tweo methods. Investigation showed
that if there is nc correlation between the two inbred
parents of the Fi crosses then ry = rl\/z_, vhere rq 1s
the correlation Wwith each parent as determined by the
first method and ry, is the correlation with the me
value of the twe parents as determined by the second
method.

In the present material there should be no correlss-
ticn between the two inbred varents of the different
crosses. The F, crosses were made In & systematic oxrder
that smounted almost to a ecross of each imbred line with
21l of the others which in itself would eliminate any
prossibility of correlation.

The coefficients of correlation between the chare
acters of the I'-“l creosses and those of each separate parent
cculd be calculated with less work than could tke correslse
tions with the mean values of the two vsrents. For this
reason they wers calculated first and the correlations be-
tween the characters of the Fq crosses and the mean value
of the characters in‘their twe parents then were computed

from them by multiplying by \/5.

CORRELATIONS WITE EACH INBRED PARENT
AND WITH THE HEAN OF THE TWO PARENTS

The ceefficients of correlation between the different

characters studied in the Fl crogses and the same charsascier
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in each inbred parent a:éé shown in Teble 10. ‘ihe:
correlations between the characters 63‘.‘ the Fl -érosse-s
and the mean value of the same charscter in the two
perents, alse, are ghown in this table. As would be
expectsd, these latter cerrelations were net only higher
but were more significant when judged in compzrisen
with their prob-abie errors than were the correlations

with each varent.




TABLE 10. Coefficients of correlation betwe
characters in the F, cross and the same ck

the parental inbred lines.

3
1
!
i
|

Sym-: : %With ¢
bol : Character : parent seg
A Date 1/4 tasseled 0.3051 + o.cf
B Date 1/4 silked 2373 + 0
C Plant height .3156 + o
E Number of nodes per plant 4236 + .q
F Number of nodes to upper ear -4212 4+ .O
& Per cent of nodes below ear <4131 + .d
H Per cent of plants smtted «1676 + .O
I YNumber of suckers per 100 plants .3928 + .q
J Per cent of plants standing erect at harvest »5111 + G
K Per cent of plants with two or more ears 1752 + .0
L Number of ears per plant .2566 + .,01
B Per cent of ears moldy .2161 + .O
N Ear length «3027 + .d
0 ZEar diameter .3482 + ‘0;
P ZEar shape index {diameter » length) .3390 + .0
Q@ Shrinkage per cent of the harvested ears -2457 + .O;
R Shelling per cent .3873 + .0
S Mean number of kernel rows pér ear 4719 4+ d
X Yield 01447 + .0

PR A
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! correlation between certain
" iss and the same character in

is.
Coefficients of correlation _
: %With each - :With the mean value of the
: parent separately : two parents
0.3051 + 0,0213 0.4315 + ©.0270
2373 +  .0221 .3356 + ,0295
.3156 + .0211 .4463 + 0266
.4236 + ,0193 .5991 + ,0213
.4212 + .0193 .5957 + .0214
4131 + .0195 .5842 4+ .0219
1676 + .0228 .2370 + .0313
) .3928 + .0198 .9555 + .0229
st 5111 + .0173 .7228 + .0159
4 .1782 + .0227 22478 + .0312
.2566 + ,0219 .3629 + .0288
.2181 + .0224 .5056 + .0301
.3027 + ,0213 4281 + .0271
.5482 + .0206 .4924 + .0251
.3390 + .0208 .4794 + .0256
.2457 + .0221 .3475 + .0292
.3873 + .0200 5477 + .0232
4718 5+ .0182 .6674 + 0184
.1447 + .0230 .2046 + ,0318

SRR
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I5 will be meen that the correlstions were positive
and significant in every case. The highest correlation
was with per cent of srect plants although high correls=-
tions alsc were obtained for ﬁhe charascters, number of
kernel rows per ear, number of nodes per plant, number
of nodes to upper eér and per cent of nodes below sar.
Yield gave the lowest correlation ohtained.

Table 11 shows the coefficlents of correlation be-
tween the yields.of ﬁhe Fq crosses and the various char-

gscters studied in the inbred parentse.
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TABIE 11. Coefficients cf correlztion
vield of the F, cross and certain cha
i inbred lines.

in the parenta

IR - B ~ SN

H
!

Sym-iCharacter in the inbred parent with which yield of ; . Co:
bol : the cross was correlated :parent ser
A Date 1/4 tasseled C.1197 i
B Date 1/4 silked .0953 + ‘
C Plant height . 1342 ig
E TFumber of nodes per plant 1723 :E
F TRNumber of ncdes to upper ear 1406 i§
G Per cent of nodes below ear -,QSSB ié
H Per cent of plants smutted -+.0839 i;
I Number of suckers per 100 plants. .OQQO;ﬂ
J Per cent of plants standing erect at harvest -.0446 4
K Per cent of plants with two or more ears L0673 4
I Fumber of ears pesr plant .0827‘ﬁ
¥ Per cent of ears moldy -.0676'5
N Ear length .1127 &
0 Ear diameter .0894 £.
P Ear shape index (diameter s length) -.C979 é
Q@ Shrinkege per cent of the harvested ears .0479 é
R Shelling per cent .0689 £
S HMean number of kernel rows per ear -.0048 é
X Yield .1447 5

S P

g ey s
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. Coefficients of correlation between
! the F, cross and certain characters
?renta inbred lines.

{ : Coefficients of Correlation
ith which yield of : With each :With the mesn value OFf

ated parent separately : the two parents
0:1197 + 0.0231 0.1693 + 0.0322
.0953 + .0233 .1348 + .0326
1342 &+ .0230 .1898 + .0320
L .1725 + 0228 2437 +  .0312
.1406 &+ .0230 .1988 &+ 0319
-.0538 + .0234 -.0761 + 0330
-.0639 + .0234 -.0904 + .0329
{ .0290 + .0235 .0410 + .0331
t at harvest -.0446 + ,0234 -.0631 + .0331
ore ears L0673 + ,0234 .0952 + .0329
.0827 + ,0233 1170 +  .0327
-.0676 + .0234 -.0956 + .0329
.1127 &+ .0232 .1594 + .0323
' .0894 1+ 0233 1264 & .0327
ith) -.0979 4+ 0232 -.138¢ + .0326
‘ted ears .0479 4+ .0234 L0677 + 0330
.0689 &+ .0234 .0974 & .0329
ar -.0048 + .0235 -.0068 + .0332

<1447 + .0230 .2046 + .0318

b B ST LD A St 15 e e 4t R en iven & T e < Seeac et b AR mi e et i 25 = et







The correlations in Table 11 are much lower

| than those in Table 10 as is o be expected. Those
charscters in the inbred parents which gave the highest
correlation with yield of the Fl ecross, listed in order
according to the size of tile coefficlients were number
of nodes per plant, yield, number of nodes to upper ear,
plant height, date one-fourth tasseled and length of
ear. All of these characters were, in & way, measures
of viger in the inbred plants so that it would sppsear
that vigerous inbreds should give %he most productive

Fl CrOSSeSe

CORREDATIONS BETWEEN CHARACTERS OF THE INBRED PARENT ARD
THE 3¥EAN VALUE OF THESE CHARACTERS IN THE CROSSBRED PROGENY
CoefPicients of correlation betwsen the characters

of the inbred parent and the mean yield of their eross-
bred progeny are recorded in Table 12. Correlations be-

{ tween the characters of the inbred parent and the mean
vaiue of the same character in the cressbred progeny are
recorded in Table 13. .Thé coefficients in these two  tables
differ considerably in the manner in which they were come

puted. Iin the case of the correlations in Table 12 the

mesn yield of the crosses, first was determined for each in-
bred line. These means then were adjusted for hetersgeneity

in the sams mammer as was previously described for the




other datz on the Inbred lines. In making this adjust-
ment a mean was compubed for the lines from each variety
and the means for the different lines then were expressed
as deviations from the mean of their parent variety. In
the éaée of the correlations in Table 13 no such adjuste
ments were nmade. Instead the five different yield groups
were kept separate ané the coefficients of corralétien;
were camputed;wiﬁhin each yisld group. ‘

The coefficients of correlation recorded in Table 18
between the characters studied in the parental inbred lines
and the meanzyield of their crossbred pregeny have been
conputed separately for the crosses mede in 1925, after
three years of selfing and those made in 1926, after foux
years of selfing, and Tor both groups ccocmbined. TIn several
cases the cerrelations after three and after four years of
selfing differed markedly in size. These differences
probably were due to ﬁhe differences in the growing seasons
of 1026 and 1927 when the twe groups of crosses were com=
pared for yield. In the season of 1926, when the crosses
after three years of selfing were grown, there was a late
£all. This gave s declded advantage to the sorts requiring
a longer season. In the season of 1927, however, there was
an ezrly Zrost, this giving an advantage to the sarlier

maturing sorts.
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TABLE 12. Coefficients of correlatif
characters of the inbred parents a:x
their crossbred progeny.

sCoefficie
. :Fy crosss
Character in parent correlated with mean yield of cross<safter thi

bred progeny : sel]
Date 1/4 tasseled 0.2322 ;
Dete 1/4 silked 1451 |
Plant height 1601 -
Chlorophyll color 0737 3
Tumber of nodes per plant <2901
Number of nodes to upper ear 2362 |
Per cent of nodes below ear .0403 ;
Per cent of plants smutted - <1448 |
Number of suckers per 100 plants .0250 .
Per cent of plants standing erect at harvest - .0398 :
Per cent of plants with two or more ears .2043
Kumber of sars per plant <2045
Per cent of ears moldy #1333
Ear length 1620 ;
Ear dlemeter .25073
Ear shape index (diameter + length) .0909 |
Shrinkage in per cent of the harvested ears .23652
Shelling per cent .1907
Hean number of kernel rows per ear <1276 ;
Coefflcient of varlizbility of number of kermel rows +1606 |
Yield : «3159
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cients of correlstion between the various

he inbred parents and the mean yield of

%progeny.

tcoefficients of correlation for the groups indicated

:¥1 crosses. nade

:F

crosses nmade

Beth groups

1 of crosssafter three years:aTter four years
i : selfing selfing : taken together
i :
| 0:2322 + 0.0758 -0:0357 + 0.0878  0.1510 + 0.0579
§ .1451 + .0785 - .0755 &+ .0874 .0699 + .0590
5 .1601 + .0781 .3160 + .0791 .2087 + .0567
| - 0737 + L0797 - .1090 + .0869 .0846 + .0589
| .2001 + .0734 +2780 + 0811 .2806 + .0546
© .2362 + L0757  .2248 ¥ .0835 .2236 £ .0563
- .0403 + .08C0 ~ .0321 + .0B78 .0139 + .0592
; - .1448 + ,0785 - .0325 + ,0878 .1118 + .0585
.0250 &+ .0801 - .1201 + .0865 .0196 + .0592
- .0398 + .0800 ;1086 + .0869 ;0090 + .0592
.2043 + .0768 .1163 + .0864 :1668 + .0576
:2045 + .0768 .0835 + .0873 .1594 + .0577
- 1333 + .0787 .0491 &+ .0877 i0776 + .0589
.1620 + .0781 - ;2345 + .0831 .0217 + .0592
'; .2307 + .0759 - .1283 + .0865 ;0976 + .0587
‘ - .0909 + .0795 .0682 + .0875 .0244 + .0591
.2365 + .0757 .0505 + .0877 .1648 + ,0576
.1907 + 0772 - .1073 + .0869 .0841 + .0588
.1276 &+ .0789 - .0377 + .0878 L0717 + .0589
L rows s1606 + .0781 - .0047 + .0879 .0963 + .0587
| .3159 &+ .0722 .1218 + .0866 .2334 + .0560
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It will be noticed that all of the discrepancles
oceurred in those characters which indicate large sized
ears and late maturity such as date one-fourth btasseled,
date one-fourth silked, ear length, ear diamebter, per
cent of molsture in grain ab harvest, shelling per cenbt

and mean aumber of kernel rows. Most of these charachers

%
3
m
Y }

vogitive correlati-n with mean yield of crogsss

af5er thres yesrs of selfing and no significant correla-

inge.

A few of the characters such as plant heignt, number
of nodes ver plant, number of nodes te upne® ear, per
cent of plsnts with two or more ears and yield of the in-
bred line gave significant correlations with mean yield

of erosses both afier three and four years of selfing and

for both groups teken together. VYield of the inbred lines

showed the higbest positive correlation with mean yield
of crogses after thres years of seglfing, o significant
positive correlation after four years of selfing and the
second higheggzgzrrelation for hoth groups teken tegether.
Thsﬁhighest voslbive correlation for both groups taken
together was. with number of nodes per plant.

The coefficients of correlation between characters

in the parental inbred lines and the mean value of the

same character in their crossbred progeny are recorded in
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Table 13. These 2re the highest correlations that were
obtaiﬁed, in fact many of them are high enough to be very
valuable‘for predictive purposes. The fact that the

data were not adjusted for varietal differsnces between
the lines may‘account.in vart for these correlations being
so high. Varietél differences, however, c¢an not account
for the high correlations in the group of white crosses
grown in 1926. In this group 17 inbred lines were repree-
sented in the correlation studies. Three of these lines
were from the parent variety Silver King and remalining

14 were from the varkty Four CGounty vWhite. These two
varieties are very closely related, Four County White be-
ing in reality practically a selected strain of Silver

King.




TABLE 15. Ceefficloents of corre
in the intred pareonts and the
charsetey for 2li of their ord
ted for sach of the fiwve 4iffg

00T Lolents OF sOrl

k04 O AW

. White crosses : Harly yellow :

Chergctar 1926 2 Sresses 15?26 I

I}ate 1/4 tesseled 0.8620 % C.0421 .'?961 2 00777 ©
ate 1/& silked 8028 ¥ 2 #0882 ,5196 ¢- 02131
ulﬁnu belight «5184 + .H.Qﬁ 8282 '&- 0238
umbeyr of nodes per piand +8878 «OB45  HBBE8 4 J0815

¥umber of nodes to upper e’y +8081
Pey cent of nodes below eay 5807
Pey cent ¢f piants smmtied « 7952
Buzber of suciters per 100 plants.80d9
Per cent of plants standing

L0874 0?535 4 0BG
+10B¢ B9S24 ¢ % «0314
<0802 .2350 é +345&
+0858 '.8'792 il 0388

PO Y VY Y Y S W 1

erect at harvest #7693 20860 7904 3 LOSBL
Per cant of plantz with two or

ZOTEe SArs 2T728 & 0658 L3153 3 L1385 |
Bumber of ears per plant 24047 1370 L8921 + L1006
Per cent of cars moldy +4618 «1288 L5608 & ,0874
Taxr length +3680 «1415 L8685 ¥ ,0B85%
Ear diemeter « 3834 20052 7828 & J0E01 |

- Ear shape index {dismeter e
..e th} .&73 i 01230 0191? :; 11493 ¥

Shrinkage per cent of ,

harvested sars <7797 & L0642 JT0B4 »  LOTV8
Shelling per cont . <8826 5 L0830 ,4878 & .1158
Hsan numbsr of karnel rews ' :

'g@:' aar 0851? i «Q450 ‘9153 i 09350 1
'35.615 06?23 i 00897 ;5&0@ i 00915 1







ts and

-
v

a3 of correlation betwcon charschers

@ mean vzlue of the same
- pf thelr crosshred progeny, #5 CLTDLw

} five different yislé groups.

nts Of eorrcimgion in the yield  group inAtcaced

-

yellﬁw,; Later yellow ; “hite erosses ; Yeliow crosses
8 1926 : orosses 1926 1927 2 1927

L 0,0777 0,653 & 0,0647 0.2773 & 0,1880  0,6075 + 0,051
L o1131 5925 3 L0731  o4471 3. 41620 L5560 I 0647
| L0938 .5329 ¥ L0806  .5853 I L1330 5982 I L0601
t. .%3&5 05418 ;‘; 00863 o - e W " o Ve
; . ,OG’?@ "?19@ ;t .sm -~ L L X2 3 oy o B o5
:‘ 0633.@ .7498 i ,%94 - -y W - —mer o om0
L ,246% .6‘318 i .358”? e o i - opam LT Y o -
" 00552 .?’?’?2 i .%45 , W ereree W an o P, -
<0581 L8788 & 0260 «591€ 21524 <4078 <0781
t ] .}}}95 05921. i .0?51 . ek - - o o 4P " % oy oy
E L1008 (ST7A T L0740 . we-- — —— p—
l‘_‘_ QQBV% «2618 i «10864 »6513 1173 0.2496 0882
E.’ ’6855 ngaa i .%12 L - [ e 90 v arah
l.“. umz 07062 i 90584 R, -—n - - e 0 >
E'. !1493 08481 i 363’20 . O e A~ - " o oo oo iy O ooV
b L0778 6160 &+ L0699 55758 «1778 « 3022 L0760
[ <1266 .6860 T .0598  ,2198  ,0689  ,1448 L0817
t ’ 0250 .8’}"85 i .'\)25‘7 . a——— - ik - v
- «CP18 W2534 & L1085 L4149 » 1888 24318 «0745







- 65 =

Host of the correlstions in Table 13 ars signifi.
cant. They are all positive snd of sufficient size to
indicabe that the characters of the inbred lines on the
average were very definitely expressed in their Fq
crosses, This often can not be observed so well in indi-
vidual erosses and was shown only slightly in the correlae-
tions between Fl crosses and each inbred parent or between
Fq ecrosses and the mean of their two parents. The high
correlations in Pable 13 bring out effectively the ade
vantages to be gained by using inbred lines in a number of
similar crogses when they are to be com@ared. In fact,

+ was felt that the indications brought out here were of
sufficient important to warrant the inclusion of a number
of tables of data from the different yield groups to show
mcie clea:ly the individﬁality cr prepctency demonstrated
by the different inbred lines. Before these tables are
presented,lh wever, there remains to be discussed the co-
efficlients of partial corielation between inbred parents

and Fl Crossese.

| GOEFFICTENTS OF PARTTAL AND OF HULTIPLE GORREIATTON
BETWEEN CHARACTERS COF THE INBRED PARENT AND THE HEAN YIEID
| OF THEIR CROSSBRED PROGENY
Coefficients of partial and of miltiple correlation

similar to those computed within the inbred lines and within
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the ¥, creosses have been calculated between the four
groups of characters of the inbred parent and the mean
vield of thelr crossbred progeny. Each of the different
groups contained the same characters as were used in ths
correlations within inbred lines, with the exception thabt
in the group of characters indicating plant viger (CGroup
2) vield of the inbred parent was substituted for chlerce
phyll color.l The partial and mnltiple'édrrelations cCom-
puted are recorded in Table 14.

™e highest multisle correlation (0.4207) with mean
yvield of the crossbred pregeny was given by Group 2, ths
characters of the imbred parent indicating plant vigor.
The characters in Group 1 gave the Second'highest multiple
correlation. GCroup 3, which gave the highest multiéie
correlation with yleld both within the inbred lines and
within the Fi crosseg, gave the lewest mulitinle correlation

in Table 14.

l. It Will De Teeslled that Group i1 contained the chsr-
acters indicating the relative length of season requiresd
t6 reach mabturity, Group 2 contained the charzcters indi-
cating relative plant vigor, Group 3 conbainted the chare
acters indicating the relative suscsptibillty to disease,
and Group 4 contained the characters of the harvested ears.

S
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TABLE 14« Coefficients of partial and of multiple
correlation between four groups of characters of
the izbred parent and the mean yield of their

erossbred progenyes

A : Designaztvion -
group 3 of . : Coefficient of correlstion
mnber: coefficient

1 TX '.BQ 0.2022 & 0.0581
TR il ~ «1%5 + <0595
ox f.AB ,1989 + L0582
RY 7.4R% <302 &+ <0545
TCTL Y.EFX ~0.066Z + 0.0606
TEX FL.0FX 2184 + L0579

2 TFX T.(CEX 0253 + »0608
TEX 1.0ER +T22 + <0549
RY 1 .0EFX 4207 + 0499
TEY T, ~041395 + 0.0594

3 TJX THE - +0518 £  +0604
THL 'oEJ -~ «1425 & <0593
Ry s,.mom «20%2 + #0578
TEX T.R 041010 + 0.,0600
TOX tLIR <1594 + +0520

2 TRY 1.30 1241 + 0586
Ry 1.50R 2809 + 0556




only a few of the coefficients of partial correlas
tiocn computed for each of the characters in the different
groups with the remaining characters in the group held
constant can be considered as significant. In Group 1,
the partisl correlaticn between dates one-fourth tasseled
() =nd mean yield'af crogses for constant date one-fourth
silked (B) snd shrinkage per cent {Q) was without doubt
significant. That between shrinkage per cent cf the hare-
vested ears (Q) and mean yield of crogses for constand
date ome-fourth tasseled (4) anddate one~fourth silked (B)
alse was iarge enoughito be significant. The positive
partial correlation between date one-fourth tasseled and
mean yield of crogses and the negatlive partial correla=
tion between date one-~fourth silked and mean yisld of
crosses is in agreesment with the same situation in the
vartiasl so:erelations within the Inbred lines and probabdly
is indicative of 2 negative correlation between the mumber
of days from tasseling to silking in the inbred parents
and the mean yield of their crosses. 4

Growp 2 gave two significant partisl correléti@ns »
onz was between pumber of npodes per plant (E) and mean

vield of crosses and the other was between yield of the

inbred line (X) and mean yield of crogses. It is of interest

to note that the highest partial correlation obtained with

-



mean yield of crosses was this one of 0.3122 3 0.0549
with yield of the inbred parent.

Hone of the characters in Group 3 or Group 4 gavé
significant par%ial correlations witk mean yileld of
crosses. However, the fact that all ef those in Group
3 were negative and sll of those in Greup 4 were positive

probadbly indicates a general trend in each casee.
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DATA OF THE PREPOTENCY OF INBRED LINES

USED AS THE PARENTS OF P4 CBOSSES

In the correlation studies that nave bsen Giscussed
up to this point thers is one very ivportant relatiom that
nas not been brought out clesrly. This is vhat might bs
termed the prepotency of the indred lines used as the
parents of Py crosses. By thls is meant the uniformity
‘With which eeriain inbred lines impress upen their ¥y
progeny characters which they may or may nobt exhibit them-
selves. Correlation studies between the Py cross and each
inbred psrent or beitween the F}; eross and the mesn velue
ef its two psrents may not bring ocut this relation at all.
The correlations bebtween the characters of the inbred
parsnt and the mean value of these characters in thelir
crossbred progeny recorded in Table 13 most nearly dring
out this relatiocn. However, it is a relaticn which can
not aiways be expressed by a coeflicient of correlaticn
as the character expressed in the crossbred progeny may
be hidden.in the parent éus to the influenece of a single
recessive factor.

In order Lo bring oub more clearly this idea of the
prepetency displayed by the different inbred lines a num-
§ ber of tables have been included which give in detaill the

S—
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data on the F, crosses and their irbred parents. The

data on yileld and per cent of plants exject at narvest ars
included for all of the five differentg ;Zioup.s. Data on
a number of the other characters studied are included for
only one yleld group, namely the later yellow crosses

grown in 1926,

DATA ON YIELDS

The results of the vield test of the variocus FI
crosses and inbred parents are given in Pables 15 te 1S
inclusive., In each tebie the numbers of the parent lines
are shown along the ftop and left sides of the tables. _T‘ne
vield of each ¥y combinaticn is given at the intersection
of the row and celurm headed by the numbers of its parents.
The mean yields of all of the F.'L crosses of each inbred
1ine together with the ylelds of the parent lvbred lines
themselves are recorded along the right end lower edges of
the tables,

The yields of the inbred iines have been inciuded
for comparison ameong themselves oniye. They should not be
compared directly with the yilelds of the B‘l crosses as the
7ield experirent of inbredis was not comperable as to lo-
cation with the 1926 yield experiment of crosses and was

not ceomparable as to either season or lecation with the

1927 yield experiment of crosses. The yield experiment of
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inbred lines was located cn more productlive soil than the
1926 yield experiment of croesses s¢ that the yields of the
invred 2llnes are slightly higher in properiion than they
should be. The season of 1927 was so much less faverable
for corn production than that of 1926 that the acre yields
of maziy of the crosses grown in 1927 were actually less
than the ylelds of some of the better inbred lines grown
in 1926.




TABLE 15. Yield in pounds per row of the F; crosses between
inbred lines from varieties of white corn and of the parent
lines as grown in 1926.

No. of? s : : : 1 : : : : iMean yleld : Yield
! 11 318 $13 314 15 16 17 : 18 : 19 : 20 :0f crosses : of
parent
: : : H s : : s 0 : : for each :paren?
1line i ! ! : : : : : : :  :parent line: line(l1)
1 10.87 13,486 9,90 11,75 13.54 11.67 10.85 12,18 11,93 14,81 ° 12,07 e
2 12.31 12.82 13.94 16,67 13.99 12,68 12.44 12,37 13,72 13.42 135.44 6,88
3 9,18 11.79 ©.86 11.79 12,90 ©.28 11,71 12,21 10.91 12,26 11.19 4,16
4 12,14 13.23 12.88 15,41 14.17 12,06 13.02 11,84 10,92 14.55 13,02 7.24
b 10,04 13.42 11.51 16,13 13,77 10,48 12,79 12,02 11,38 13.64 12,63 T3 I
6 10.56 12,00 11,99 14,14 14,61 12,34 13.11 13,40 11.96 13.71 12.78 4,82 3
7 12,43 13.82 11.36 14,21 13.63 13.87 14.13 12,28 13,10 13,54 13,24 7.87 &
9 13,10 12.84 12.74 16,02 14.090 13.82 14,09 13.10 14,97 13.26 13,80 753 t
10 10.687 12.50 13,33 16,59 10.94 12,10 12,08 9,71 3.68 13,69 11,84 5.13
Mean ‘
yvield
of cros-
seg for
each paw-
rent . _ . ‘ |
line 11.26 12,88 11,98 14,63 13,52 12.03 12,69 12,12 13,09 13,40 12.66(2’
Yield of . A
parent A ‘ o o . L . _ . S
1ine (1) 6.71 4,77 == -~ 7.89 B.,85 5.40 5,59 6.42 5,42 «v -~

P.E. of the difference between the yields of any two parent lines, + 0.460,.

P.E. of the difference between the ylelds of any two Fy crosses, + 0,627,

P.E, of the difference betwien means of 9 erosses, + 0,192; and between meens of 10 cros-
seg, + 0.182,

(1) Yields of the paren® lines should be compared among themselves only, they are not
comparable to the ylelds of the crosses.

(2) Mean yield of all crosses in the experiment.




TARLE 16.

Yield in pounds per row ¢
between inbred 1lines from eariy vd

low corn and ©f the parent lines

&

Rumber of parent‘line : 31 ; 32 § 35 i 34 i 35 ; 36 ; 37 i
21 6.50 86.50 10.2¢ 8.21 12,27 %7.81 10.78 1
22 11.45 9.33 11.87 10.74 12.46 11.49 11.88 ]
24 13.28 11.72 12,01 12,44 13.45 12,58 11,29 I
25 15.12 12.63 14.22 14.43 14.86 13.80 13.74
26 13,74 12.47 14,90 14,84 14.38 13,51 14,00 1
27 9.61 6.40 10.92 10.40 9.41 10.77 10.60 3
28 13.34 10.83 12,75 12.23 12,72 14,30 11.40 1
29 13.89 8.97 15.04 13,33 12,84 12,33 14.650 1
30 14,01 10.15 14.64 13.65 12,50 15.02 14,08 ]

¥een yleld of crosses

for each parent line 12.30 9.89 12.93 12,25 12,77 12.40 12.49 1

Yield of parent lirel) 3.20 1.85 6.63 5.68 9.14 5.85 6.63

P.E. of the difference between the yieids of any two parent lines;

?,E. of the difference between the yields of any -two F
P.E. of the difference between means of 9 crosses, i 0.154; and b3

{1) Yieids of the parent lines should be compared amoqg themselves

(2) gean vield of 211 crosses in the experiment.

erosses, ;







pr row of the F. crosses
barly verieties of yel-
‘1ines as grown in 1526.

;

t¥ield of
: :k esn yield of erosses: parent
40 :for eack parent line : 1line (1)

e o>
8 *

W~,~"“w'.~_<“ [
(2]

.65 7.45 3,09 2.83

37 : 38 :39

10,78 10.06 8.61 10.02 9.10 2.45
511;88 13.54 12.00 10.40 11.50 8.19
§11.29 13.34 13.23 10.72 12,41 4.45
§15.74 14.34 14.50 12.88 14,05 8.74
§14.eo 13.52 13.70 13,17 13,82 7.92
gzo.so 10.69 10.14 8.0C 9.65 4,33
§11.4o'12.99 13.77 10.57 12.40 5.02
§ 14.50 14.87 10.31 10.16 12.61 2.58
g 14.08 12.28 12.60 9.92  12.88 5.33
i 12,49 12.75 12.10 10.65 12.05(2)

;

i

't linss, + 0,460.
rosses, + U.501.
i3 and hetween wesnns of 10 crosses, + 0.146.

reriselves oﬂly) they sre not compar ravle to the vields of the crosses.







TiBLE 17.

Yield in pounds per row of]
between inbred lines from the laten
yellow corn and of the parent lines

1926.

Number of parent line : 41 42 : 43 : 50 253 : 63 :64 : 6
45 16.38 15.76 16.81 21.42 «= - 15.33 12.79 1
46 13.31 13.64 15.62 13,77 14,31 12,78 11,77 1
47 13.99 13.37 14.60 13.46 12,66 -~ -=~ 16.14 15
48 14,52 17.60 18.45 10.09 20.74 16.05 15.69 15
49 16.23 19.35 18,02 13.70 16,19 14.86 17.80 lﬁ
51 16.61 10.97 18,05 10.94 15.68 13.88 15.71 14
82 13.62 15.14 16.47 14,41 15,92 12.86 13.89 16
54 14.15 16,10 16,67 14.68 14.35 12.83 16.11 15
55 ’ 13,81 14.98 15.99 15.80 13.95 12.85 16.33 16
56 13,75 13,19 15.53 o= we == =u 11,69 o= == 1
57 15.06 17.41 18,01 15.67 -- -- 15.01 17.68 157
58 14,71 16,49 17.04 16.63 15.00 15.04 18.02 17
59 15.44 18,29 19.93 16,30 = -- 14,60 17.29 19
60 15.21 16,52 16.43 14.61 17.50 12.07 18.40 17
61 14,80 12,96 16.73 14.67 14.27 13.24 16.75 1§
62 13.26 15.85 14,30 14,09 13.23 12,39 16.58 1
66 15.99 17.16 18,30 17.97 19,57 15.07 18.53 1
67 11.83 13.65 15.28 12.44 15,22 11.51 17;82-15
68 © 11,97 13.11 17.23 16.20 16.48 9.53 18.56 2(Q
69 13.96 16.18 18.29 16.54 18.71 16,04 16.33 17
70 13.64 15.49 18,03 16.02 16.59 14.83 15.98 11
72 ‘ 12,35 15.47 15.71 15.98 17.28 12.64 16,73 lg
73 12,18 18,47 15,43 15.00 =~ -- 13.77 16.23 18
74 14.15 16.12 16,20 17.46 17.45 13.61 15.92 lg
76 . © 14,39 15.34 16.89 15.71 15.38 13.57 15.68 1€
7 _ 17.14 20.44 16,50 18.03 17.54 15.11 17.83 1
78 13.60 15.36 15.81 15.88 16,39 14,25 17,32 11
79 12,982 12,95 15.81 17.05 18.62 15.99 17.49 18§
80 14,70 16.46 17.67 14,73 17.48 14.11 16,93 16

¥ean yield of crosses ' ' ‘ ) ' ’

for each parent line, 14,26 15.58 16,81 15.26 16,36 13.77 16.51 16

Yield of parent 1ine{1).l"__ Lo 'l "7.62 1.83 6.84 8.44 9.62 T

P.E. of the difference between the
P.E. of the difference between the

% % of the difference between means of 10 crosses, + 0.182; and be
1/Yield@ of the parent.lines should be compared among themselves or

vields of any two
vields of any two

(2)¥can yield of all crosses in the experiment.

parent lines,

Fy crosses,

+







Is per row of the F; crosses
rom the later varieties of
'parent lines as grown in

‘ : : : : :Y¥ield of
L s : : "t :Mean yield of crosses: paren%
53 :64 :65 : 71 : 75 :for each parent line : 1inell)
!

5.33% 12.79 15.87 18,59 19.39 16.93 8.50
2,78 11,77 15.16 11.60 19.28 14.12 7.56
L == 16.14 15.63 15.79 16.78 14.71 5.27
5,05 15.69 15.73 15.05 15.91 15.98 9.39
£.86 17.80 17.74 17.08 17.38 16.94 8.91
5.88 15,71 14.82 16.97 16.89 15.05 . 7.40
.86 13.89 16.49 14.82 15.10 14.87 6.87
.83 16.11 15.97 15.98 17.43 15,43 7.64
.85 16.33 16.99 16.80 16.68 15.22 5.85
1,69 =~ - 16.09 15.14 15,23 - 14,37 6.65
5.01 17.68 15.70 16.38 17.59 16.61 8.27
5.04 18,02 17,04 17.91 15,00 16.29 7.22
1,60 17.29 19.03 19.15 == == . 17.50 6.97
.07 18.40 17.37 17.61 18.12 16.38 9.84
5.24 16.75 15.20 14.80 15.05 14.85 5.14
2,35 16,58 15.11 15,72 14.81 14.73 3.92
5.07 18,53 18.48 17,19 19.82 17.81 7.36
1.51 17,82 15.60 13,71 14.13 : 14.12 11.67
D.53 18.56 20.34 15.38 15.33 15,41 4.44
B.04 16.33 17.90 14.51 15.65 16.41 10.26
4.83 15,98 17.14 15,83 11,72 15.53 8.42
2.64 16,73 18.76 14.54 16.07 15.55 7.77
3.77 16.23 18.15 11.55 13.54 14,92 6.71
3.61 15.92 16.14 12.61 13.72 = 15,41 . 6.09
5.57 15.68 16.79 18,65 16.39 15,88 . 6.34
5.11 17.83 19.58 13.56 18.34 17.41  9.07
4.25 17.32 17.98 15,40 17.12 15.71 6.66
5.99 17.49 18.99 14,96 15.05 15.98 - -
24,11 16.93 16.10 16,93 15,71 16.08 8.60
3.77 16.51 16.96 15.70 16.19 (2) 15,73

8 . .

B.44 9,62 7,08 8.62 8,66

larent lines, + 0.460.

lh erosses, + 0.627.

%.182- andeétween means of 29 crosses, + 0,107.

ithemselves only, they are not compsrable “to the yields of the crosses,

e
e
L






TABLE 18,

hY

Yield in pounds per row of the F
inbred lines from varieties of white corn as grown in 1927
and of the parent lines as grown in 1926,

¢rosses between

Numbe r; : : : : : ! s : t ¢ tMean yleld :1Yleld
of - : : $ : : s :0f orosses : of
inbred: 101 : 102 : 103 : 104 : 1056 3 106 : 107 ¢ 109 : 110 : 111 ¢ 112 :for each .pare?{

line : $ ! ! ! 3 ! Y 3 : ? tparent line:line M),
101 - == 11.33 11.45 10.60 10,64 10.78 11.33 11,03 11.17 10,97 11.80 11.08 7.17
1028 11,33 =e -= 11,64 12,39 9,54 11.62 12,80 9.25 12,30 13.06 14,54 11,86 5,33
105 11,45 11.64 <~ -~ 10.36 11,33 11,67 11.13 11.76 11.40 10.08 11.18 11,20 7.84
104 10,60 12,39 10,36 w= =« 10,69 10,86 11,87 10,99 11,64 11,31 «= -- 10,08 7.40
106 10.84 ©,64 11,33 10,69 «~ «~ 10,50 12,45 10,89 11,91 «= == 13,16 11,23 5,11
106 10.78 11,82 11,87 10:88 10,50 == »= 13,65 11,356 12,18 10.46 11.88 11.51 6.68
107 11,33 12.89 11,13 11.87 12.4B8 13.65 ~~ -~ 12,06 12.87 12,21 12,40 12,29 6:30
100 11,03 ©.26 11.76 10.99 10,89 11.356 12,06 -~ -- 12,31 10,87 12.69 11,352 8,18
110 11,17 12.30 11,40 11.64 11.91 12,18 12,87 12,31 <« «« 12,50 12.57 12,09 6.,31
111 10,97 13.08 10,08 11,31 «« == 10.468 12,21 10.87 12,60 -- -- 11,228 11.482 4,26
118 11,50 14,54 11,18 we == 13,16 11.88 12.40 12,69 12,67 11l.28 == == 12,38 - -

Mean yield of all crosses in the experiment 11.60

P.E. of the difference between the yields of any two parent lines, + 0.460.

P.E, of the difference between the yields of any two F
of the difference between means of 9 crosses,+0.1
+ 0.164.

P,E,

(1) vields of the parent lifes should be compared among themselves only, ‘they are not compar-

cros ses,
bs

+ 0.563,

s and betwoen means of 10 crosses

able to the yields of the crosses.




NOTE TO USERS

' Oversize maps and charts are microfilmed in sections in the |

following manner:

!

LEFT TO RIGHT, TOP TO BOTTOM, WITH SMALL

OVERLAPS

This reproduction is the best copy available.




TABLE 19, Yield in pounds-per‘n
between inbred lines from wvari
as grown In 1927 and of parent

1926.

Number of parent line : 121 : 140 : 143 : 150 : 153 : 1587 : 160 :
114 9,11 11.85 9.27 10,97 ©9.99 8.76 10,57
116 ) 10,21 10.04 10.34 10.54 8,82 10,10 10.64
117 . 8,76 11.26 10,34 10.79 11,54 11.38 9.93
118 . 8,54 12,87 10.70 9.59 11.16 9.44 10.18
119 9.94 11,67 11.21 9.28 10,70 10.52 10.90
120 10.17 13.06 9,96 11.08 11.13 11.00 11,59
123 8.51 10,30 10.18 10.66 11.09 9.14 10.12
124 10.99 12,75 13.43 10.83 12.46 12,69 12.85
185 11,73 we «= 11,07 10,89 11.18 9.78 11.77
126 11.68 13.37 13.18 9.50 12.47 10.682 13.21
128 11,74 11,86 11,62 11,31 12,56 12.27 12.27
129 10,16 11,94 10,79 11.68 11.52 11.49 10,44
130 10,32 11.31 10,37 10.14 10,95 10.83 11.08
132 9,83 12,44 10.61 10.85 11.39 11.10 11.20
133 9,00 11,23 8.82 8.57 8,96 10.28 98.72
135 13,21 12,57 12.34 12,06 12.40 14.04 12.99
136 . 12,43 10,41 11.54 11,16 13.20 11.41 12,14
139 12,18 9.81 11,535 11.76 11.43 12.25 12.10
141 11.80 11.99 19.79 9.31 11.45 10.54] 11.55
i42 11,83 11.64 11.38 12,43 11.99 11.63; 11.72
144 , - 12,07 10.32 10.5§ 11.31 11.20 11.53 11.26
146 11,54 13.87 13.26 12.49 11.84 10,34 13.72
147 8,85 10,38 8;1% 10.16 10.82 7.90 10.72
149 10,68 12,02 9,77 9.02 9.09 10.87 10.56
151 e ww -e == 9,72 10,90 10,60 9,02 11.18
154 10,36 13,05 11,06 11,81 11,31 10.83 11.23
155 12,67 12,78 9,55 10,58 11,59 11.45 10.44
156 * 9.76 10,12 8,98 10,83 10.44 12.29 11.05
58 9,73 11,97 10,95 12,00 9.12 8,74 10.71
159 . 9,44 9,37 8,96 8,27 8.83 8,62 6,57
i61 10,09 12,81 11,18 10.83 12.23 9.86 11.24
ie2 10,76 ©.74 8.49 10,10 ©9.26 10.50 B8.850
164 9.17 13,19 9,13 11,26 10.83 -9.54 10.84
165 _ .25 11.69 9.53 9.68 9.62 0.36 9.52
166 10.68 10,26 11,55 10,63 10.69 ©O.50 10,88
187 10.22 12,48 10,41 9.82 10.62 9.49 9,80
169 10.88 12,70 10,94 9.64 10.65 11,16 11.21
170 8,97 9.22 9.42 9,54 7.31 10.01 10.46
72 9.93 8,90 10.20 11,06 10.05 10.95 10.87
173 9.00 8.63,/9.55 9.66 8,96 8.65 10,78
174 9.80 11.64 11,67 11.33 11.45 10,10 10.83

175 . 954 === 9,70 10,28 11,06 8.88 10,36
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unds per row of
3 from varieties d
1 of perent lines

I
|
|
1
|

pounds per rc
mes from varie

3.76 10,57
7.10 10.64
1.38 9.93
.44 10.18 1
0.52 10.90
1.00 11.59
9.14 10.12
2,69 12.85
9.78 11.77
0.62 13.21
2.27 12,27
1.49 10.44
0.83 11.08
1.10 11.20
0.26 9.72
4.04 12,99
1.41 12,14
2.25 12,10

1.6 11.72
1,53 11.26

9.02 11.18
0.83 11.23
1.45 10.44
2.29 11.05
8.74 10.71 1
8.62 6.57
9.86 11.24
10.50 8.50
.9.52 10.84
9.356 9,52

9.50 10,88

9.49 9,80
11.16 11.21
10.01 10.46
10,95 10,87
8.65 10.78
10,10 10.63
8.88 10.36

}and of perent
I
1

H
!
{
!
4

1.00 11.59
9.14 10.12
12,69 12.85
9,78 11.77
10.62 13.21
12,27 12.27
11.49 10.44
10,83 11.08
11.310 11.20
10.26 9.72
4,04 12,99
1.41 12,14
2, 25 12,10

. D E OO OO U U3 T U2 UF U OV S W T g

;o 9.02 11.18
i1 10.83 11.23
9 11.46 10.44
t4 12.29 11.05
2 8.74 10.71
13 8.62 6.57
)3 9.86 11.24
26 10.50 B8.50
33 -9.5¢ 10.84
}2 9.36 9.52
59 9.50 10.88
52 9.49 9,80
55 11.18 11.21
51 10.01 10.46
D5 10.95 10,87
P6 8.65 10.78
45 10,10 10.63
NA RI88 10.36




imds per row of the Fq crosases
from varieties of yellow corn
of perent lines as grown in

Yield of

: : : : Mean yield of crosses : parent

57 : 160 : 168 : 171 : for esch parent line : line(1)
.76 10,57 10.07 9,99 10,06 4,91
.10 10.64 8.67 9.22 9.84 5.24
.38 9.93 9.48 10.19 10.41 7.34
.44 10.18 10.70 9.85 10.31 5.66
.52 10.90 11.13 10.89 10.68 9.41
11.59 10.24 11.53 11.08 5.71
10.12 10.97 11.22 10.35 9.83
12.85 12.68 12.02 12.30 9.38
11.77 11.01  9.79 10.90 12.17
13.21 11.38 11.26 11.85 15.76
12.27 11.13 10.69 11.61 8.48
10.44 10.92 11.48 11.186 8.87
11.08 11.57 11.63 10.91 2.02
11.20 10.71 12.05 11.13 12,04
8.72 11.73 10.36 9.85 6.89
12,989 10.99 11.29 12,43 9.52
12,14 12.92 9.67 11.65 7.99
12.10 10.26 11.18 11.39 11.21
f11.55 12,07 9.02 11.17 8.72
£ 131,72 12.21 11.06 11.76 6.82
111.26 10.98 9.68 10,98 9.43
13,72 10.86 12,50 12,27 4,72
10,72 10.30 9.88 9.79 4,83
110.56 11.01 10.46 10.39 9.53
11.18 9.65 10.05 10.16 7.92
111.23 12.54 10.34 11,39 8.42
10.44 11.25 10.38 11.19 7.69
11.05 10.00 10.91 10.49 6.88
10.71 10,16 10.10 10.39 6.28
6.57 8.58 9.11 8.65 5.13
11.24 9.89 11.66 11.09 8.51
8.50 8.93 10.39 9.63 ' 8.38
10.84 9.30 .48 10.30 3,72
‘ 9.52 9.24 .83 - 9.75 6:21
9.50 10.88 8.90 9.61 10.30 10,74
.49 9,80 $.24 10.47 10.28 2,14
1.16 11.21 9,50 11.57 10.92 9.48
0.01 10,46 7,12 9.05 9.01 4.83
0.95 10.87 11.15 9.35 10.27 5.20
8.65 10,78 8.81 7.58 9,07 2.80
0.10 10,63 10.61 10.03 10.81 - -
R.88 10.36 8.96 10.36 9.89 -




140 : 143 : 150 : 153

: e : 8
157 : 160 : 168 : 171 : f1

0

"7 -
i
]
%

[T T}

™. o9

Humber of parent line : 121
| 114 9,11 11.85 9,27 10,97 9.99 8.76 10.57 10.07 9.99

? 116 . 10.21 10,04 10.34 10,54 8,82 10,10 10.64 8.67 9.22
117 | 8.76 11.26 10.34 10.79 11.54 11.38 9.83 9.48 10.19
118 8,54 12.87 10.70 9.59 11.16 9.44 10,18 10.70 9.65
119 9.94 11,67 11.21 9,28 10.70 10,52 10,90 1i.l¢ 1C.69
120 _ 10.17 13.06 9.96 11.08 11.13 11.00 11l.59 10.24 11,53
123 9.51 10,30 10.18 10.66 11,09 9.14 10.12 10.97 11.22
124 10.99 12,75 13.43 10.83 12,46 12,69 12,85 12.68 12,02
1285 11,73 ~= -- 11.07 10,89 11.18 9,78 11.77 11.01 9,79
126 11,68 13.37 13.18 9.50 12.47 10,62 13.21 11.38 11.26
128 11,74 11,86 11.62 11.31 12.56 12,27 12,27 11.13 10.69
129 10,16 11.94 10,79 11.868 11.52 11.49 10,44 10,92 11.48
130 10,32 11.31 10.37 10.14 10,95 10.83 11.08 11.57 11.63
132 9,85 12,44 10,61 10,85 11,359 11,10 11,20 10.71 12,05
133 92,00 11.23 8,82 8,57 8.96 10.26 9.72 11,73 10,36
138 13,21 12,57 12.34 12,06 12,40 14.04 12,99 10,99 11.29
136 12,43 10.41 11,54 11,16 13.20 12,14 12,92 9,67
138 12,18 9.81 11.53 11.76 11.43 12,10 10,29 11.18
141 11,80 11,989 12.79 9.31 11.45 11.55 12,07 9.02
i4z2 11.83 11.64 11.38 12,43 11.99 11,72 12,21 11,06
144 v 12,07 10.32 10.51 11.31 11.20 11.26 10,98 9.66
146 11,54 13,87 13.26 12,49 11.84 13.72 10,86 12,50
147 9.85 10.38 8,13 10,16 10.82 10,72 10,30 9.88
149 10,68 12,02 ©.77 9.02 9,09 110.56 11,01 10.46
151 c- w= == == 9,72 10,90 10.60 9.02 11.128 9.65 10,05
154 10.36 13,05 11.06 11,81 11,31 10.83 11.23 12.54 10.34 |
155 12,67 12,78 9.55 10,58 11,59 11.46 10.44 11.25 10,38
156 9.76 10,12 B.98 10,835 10.44 12,29 11.05 10,00 10,91
158 9,75 11,97 10.85 12,00 ¢©.12 8.74 10.71 10,16 10,10
159 9,44 9,37 8,96 8,27 8,93 8,62 6.57 8.58 9.11
161 10.09 12,81 11.16 10.83 12,23 9.86 11,24 ©.89 11.66
i62 10.76 ©.74 8.49 10,10 9,26 10.50 8.850 8.93 10.39
164 8.17 13,19 9.13 11,26 10.83 9,54 10,84 ©G,30 9.48
165 0.25 11,69 9,53 9.68 9.62 9.36 9.52 9.24 0,83
166 10,68 10,26 11.55 10,63 10,69 9.50 10,88 8.80 9.61
167 10.22 12.48 10,41 9$.82 10.62 9.49 9,80 9.24 10,47
1589 10.88 12,70 10,94 9.64 10.65 11,16 11.21 9,50 11,57
170 8.97 9.22 9.42 5,54 7.31 10,01 10,46 7.12 9.05
172 .93 8.90 10.20 11.06 10,05 10,95 10.87 11,15 9.35
173 8.00 B8.63 '9.55 9,66 B8.96 8,65 10.78 8,81 7.58
174 8.80 11,64 11,67 11.33 11.45 10,10 10,63 10,61 10.03
175 8,54 -~ =~ 9,70 10.28 11,06 8.88 10.36 8.96 10.36
176 8.51 10.98 9.96 9,97 9.86 9.49  9.87 9,81 10.51

Mean yleld of crosses , :
for each parent line,  10.38 11.46 10.56 10.57 10.79 10,43 10.92 10.41 10.40
Yield of parent 1ine® 8.48 9.38 11.58 8.98 5,28 6,51 9.15 5.56 5.21

P.E. of the difference between the yields of any two parent 1ines, + 0,460, .
P.E, of the difference between the ylelds of any two F1 erosses, + DU.617.
P.E. of the difference between means of 9 crosses, + 0.190; and’ between means
(1) Yields of the parent lines should be compared among themselves only, they
(2) Mean yield of all crosses in the exper.ment.




i o - - - :
53 ¢ 157 : 160 : 168 : 191 : for each parent line : linell)

hd - L . 2 e ———

L4

.99 8,76 10.57 10.07 9.99 10.06 4.91

‘82 10.10 10.64 8.87 9.22 9.84 . 5.24
52 11.38 9.93 0.48 10.19 1041 7.54
16 9.44 10.18 10.70 9.65 10,31 5.66
Ji70 10.52 10.90 11.15 1C.69 10.63 9.41
13 11.00 11.59 10.24 11,53 11.08 . 5.71
1’09 9.14 10.12 10.97 11.22 10.35 9.83
.46 12.69 12.85 12,68 12,02 12.30 9.38
718 T9.78 11.77 11.01 9.79 10.90 | 12.17
47 10.62 15.21 11.38 11.26 11.85 15.76
56 12.27 12.27 11.15 10.69 11.61 5.48
052 11.49 10.44 10.92 11.48 11.16 8.87
795 10.85 11.08 11.57 11.63 10.91 2.02
1’39 11.10 11.20 10.71 12.05 11033 12.04
3.06 10.26 9.72 11.73 10.36 9.85 6.89
>.20 14.04 12.90 10.99 11.20 12.43 9.52
5.20 11.41 12.14 12.02 9.67 11.65 7.99
| .43 12.25 12.10 10.20 11.18 11.39 11.21
145 10.54! 11.55 12.07 9.02 11,17 8.72
1,99 11.63 11.72 12.21 11.06 - 131.78 6.82
1220 11.53 11.26 10.98  0.68 10.98 0.43
.84 10.34 13.72 10.86 12.50 12 27 4oz
D.82  7.90} 10,72 10.30 9.88 0.7 4.83
5.09 10.87 10.56 11.01 10.46 10.39 ' .53
D.60 9.02 11.18 0.65 10.05 10.16 7.92
1051 10,83 11,23 12.54 10.34 11.39 8.42
1.50 11.46 10.44 11.25 10.38 1119 7.69
b.44 1229 11.05 10.00 10.91 1029 6.88
9.12 8.74 10.71 10.16 10.10 10.39 6.28
8.95 8.62 6.57 B8.58 .11 8.65 ‘ 5.13
5.25 9.86 11,24 9.89 11.66 11.09 8.51
.26 10.50 B8.50 8.83 10.39 9.63 8.38
0.83 -9.54 10.84 0.30 9.48 10.30 | 3.71
9.62 0.36 9.52 0.24 ©.83 9.75 6.21
0.60 ©.50 10.88 B8.50 9.61 10.30 10.74
0.62 9.49 9.80 0.24 10.47 10.28 T2l
0.65 11.16 11.21 9.50 11.57 10.92 o.48
7 31 10.01 10.46 7.12 ©.05 o.01 2.83
10°05 10.95 10.87 11.15 9.35 10.27 5.20
8.96 8.65 10.78 8.81 7.58 8.07 2.80
1745 10.10 10.63 10.61 10.03 10.81 —
1.06 8.88 10.36 8.96 10.36 9.89 ' —
9086 9049 9087 9081 10.51 9088 - wwm w
0.79 10,43 10,82 10.41 10.40 10.65(2)

.28 6,51 9,15 5.56 5.21

r twe pmnt lines, +.004600 .

- two Fl CI'OSSGS, J.‘:,UQSIIVQ N

3, + 0.190; and between means of 43 crosses, % 0.086,

Bd smong themselves only, they are not comparsble to the yields of the erosses.




The correlstions between the yields of the inbred
parents and the mean yislds of their Fl cresses for sach
of the five yisld groups alreaxdy has besn given in Table
13. These coefficients between the parent lines mmd Fy
crosses in each table were as follows: ZIor Tadle 15,
0.6728 & 0.0837; for Table 16, 0.6400 % 0.0915; for Table
i7, 0.2534 % 0.1053; fOr‘Table 18, 0.414S £ 0.1686; and
Por Table 19, 0.4519 % 0.0745. The corrslations for
Tables 15, 16 and 19 are significant. Those for Tables
17 and 18 are not significant. While these corrslations
indicste s relationship between yields of the parents and
vields cf crosses they do not bring out sufficiently the
wniformity in the performance of the crosses of different
parent lines.

Bach of these tables contains excellegnt demonstra-
tions of the differences in the gability of different in-
bred lines to produce high yielding cresses. In Table 15
inbred lines mumber 11 to 20 were all included in com-
parable crosses. Inbred line 14 had the highest mean yield
of crosses. It will be noticed that all of the yiéhis of
16 pounds or over had number 14 as one parent. Comparing
line 14 as 2 parent with line 13 it will be seen that in
every comparable cross of these two iiges number 14 had
the higher yiglding cross. The same comparison is true

with lines 11, 16 and 1i%7.
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In Table 16 inbred line 25 gave the highest mean
yield of erosses. QCormparing the individusal crosses with
comparable crosses of lines 21, 22, 24 end 27 it Will be
seen that in every case inbred 25 had the higher yielding
Cross.

In Table 17 inbred line 66 had the highest mean
yield of crosses. Gomparing the crosses of this inbred
iline with comparable crosses of lines 46, 47, 52, 54, 55,
56, 61, 82, 67, 70, 74, 78 and 80, it will be seen that
in every case inbred line 66 had the higher ylelding eross.

Now if we assume that lines 41, 42; 43, 50, 53, 63,

B4, 65, 71 and 75 were the lines being tested 2nd the

bred lines listed down the left side of Table 17 were the
testers we find that most of these lines were used in 28
or 29 comparable crosses. Number 65 had the highest mean
yield of crosses. Comparing line 65 with line 63 there
were 28 comparasble crosses and in 27 cases line 65 had ths
higher yielding c¢ross. Lines 43 and 63 also were used in
28 comparable creosses and in 27 of the 28 comparisdns 1ine
43 had the higher yielding cross.

;In Table 18 irbred lines 112 znd 107 gave the highest
mean yield of crosses. QGomparing the individuasl crosses
in these two liﬁes with the crosses of the other lines we

find that the creosses of line 112 outyielded the comparsble




erosses of 1ires 103 and 111 in every case, those of
line 104 in eight oub of nine cases and those of lines
101 and 109 in seven out of eight cases. The crosses of
line 107 outyielded all comparable cresses of line 104
and outyielded the comparable crosses of lines 101, 103
and 106 1in eight out of nine cases.

In Table 19 lines 124, 135 and 146 gave the highest
msan.yielé of crosses. The croscses of line 135 out=
vielded every comparable cross of 20 of the r%maining’
42 lines. Those of lines 124 and 146 cutyielded every

/

comparable cross of 17 of the remaining gb lines. In tw

L6

more cases the croases of line 124 oubtyielded all but cons
cross of snother line and this one remaining cross was

a tile.

DATA OFE PER CENT OF PLANTS STANDING ERECT
AT HARVEST

The data on thg per cent of plants that were standing
ergct at harvest are given for ﬁhe'Fl crposses and thelr
inbred pareats in Tables 20 to 24 inclusive. The per cent
of erect plants was determined for each kind of corn from
the total number of planks and the total mumber of erect
plants in 81l six replications.

In the following five tables as in the previous tables
of yields, comparisons should be made within the Fy crosses
and within the inbred lines only. The data on the inbred

lires are not directly comparable to those on the Fl-crosses.




TABLE 20,

Per cent of plants erect at harvest in the Fy

crosses hetween inbred lines from varieties of white

corn and in the parent lines as grown in 1926,
: : : : : ! : : : : iMean of :Per cent
Number of parent t SR : t : H J : 1 jerosses : erect
line : 11 5 12 ¢ 13 ¢ 14 ¢ 15 ¢ 16 ¢ 17 ¢+ 18 ¢ 19 s 20 :for each: in
: H ! H H H $ $ H : iparent : parent
! : 3 t : ' $ $ : : :1ine : line
1l 56,9 B7.6 88,9 99,0 31.H 95,7 95.2 69,7 97.3% 76,0 76,6 v
2 17.6 42,8 38,6 72.2 8.7 67,0 68,0 11,7 43.7 42.8 59,82 30,3
3 86.1 64.0 81.8 91,2 39.0 98,8 89,7 76,9 97,0 51L.0 77.6 55,2 .
4 34.4 66,9 79,7 §3.1 19.0 73.6 90.3 40,7 66.2 42.4 60,7 11.4
b 47,7 31,0 26,7 60.8 3.9 45,7 56,0 16,9 22.7 30. 34.2 2.6 o
8 77.8 90.6 96,5 89.7 65,1 97.7 90.4 50.0 89.8 80.0 82,6 48.3 \
7 82.9 87,0 92,7 91.6 26.4 80,0 97,3 26.4 86.6 74.8 5.8 98.3
9 43,0 27.6 32.6 64.5 28,8 39,7 68,0 9.3 22,8 25, 86,2 8,6
10 53,3 72,0 86.,8100,0 33,0 67.1 89.0 39,3 71,1 47.0 65,9 45.8
Mean of crossea for - R ’ o ' ' ‘ o
each parent line B55.5 59,9 69.4 84,7 28.3 73.9 80.2 37.9 86.4 52.2 60,80
Per coent ereot in ‘ I o ‘ ' ‘ ‘ ' '
10.6 48,7 38.3

parent line

17.4 4.2

— N

0.8

32,5 98,4

DpMean per cent erect for all orosses in the experiment,




TABLE 21,

the parent lines

as grown in 1926,

Per cent of plants erect at harvest in the
between inbred lines from early varleties of yellow

T crosses
corn and in

: : : 3 : : : : : : :flean of :ver cent
: : ¢ ¢ : : : : : : :erosses : erect
Number of parent H H -2 e e 1 : : e Cos :for esch: in
1ine ' + 31 ¢ 32 ¢ B33 1 34 ;3 356 3 36 ¢ 37 ¢ 38 ¢ 39 : 40 : pavrent ¢ parent
! H 3 : H : : $ : : t line : 1line
21 40,6 59,2 45,6 42,5 556.8 69,68 86,5 £23.3 0,0 27,0 43,0 25,6
22 58.4 62.2 68,4 68,3 74,1 89,2 72,1 59.85 70.4 65.9 68.6 38,7
24 51.8 50.0 66.1 69.2 64.5 94,0 83,5 55,0 71,2 43.6 63.9 58.4
p235) 87.6 81.7 90.8 83,9 87.6 90.4 88,4 02,4 92.3 84,9 88.0 100.,0
26 68.3 60,2 52.9 B8.,8 74.9 68,7 69.2 24,0 60.5 46,6 B8, 2 63,2
27 94,4 97.7 B5.7 80,56 72.2 83,0 97.2 90,9 79,1 71.0 82.2 91,56
28 69,2 67.7 68,4 76,0 74.4 83.6 B1,5 69,6 63,5 40, 87.56 71.8
29 68,5 50.0 31.1 68,2 70,56 89,6 B7.7 64.4 32.0 49.4 57,1 16,3
30 80,6 64,1 72.2 81,1 74,6 90.2 6.8 72.5 51l.2 36.1 69,9 42,1
Mean of erosses for B ’ . . ' ' ' '
each parent line 66,4 65,9 59,0 69,6 72,0 84,3 77,0 61,3 57.8 H1L,7 66.50
Per cent erect in ' ' '
parent line 21.1 49,1 33.9 65.8 74.0 96.0 47.9 40,9 2.0 4.4 .

OJMean per cent erect for all orosses

in the experiment.
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TABLE 22 .

of vellow

?er cent of plants erect 2t Y
erosses between inbred lines from the
corn and in the parent linesg

Fuzber of parent

49 S8 ¢ P9 ¢¢

"

e 9 3

LI Y 3

e 9 & ¥ 48

¥ 05 e 24 2

g8 88 3% *y o

2 on & 33 o

line 41 42 : 43 50 53 83 64
45 ) 8G,8 83,4 32.9 T7.9 «- - 58,0 50,0
46 96,6 92,3 82,5 92,8 7.5 98,7 095.1
&% S8,0 13.8 42,5 BC.8 42,2 =~ - 18,6
48 TTed 50,0 T1.8 T0.4 100.0 7.4 60,9
49 99.6 97.5 7T5.2 100.0 100.0 82,7 80.8
51 B87.9 O53.8 T4.8 Bl.6 ©7.7 72,86 56,8
52 80,2 O57.4 49,0 O50.4 2l.8 53,1 44.9
o4 58,7 45,3 15,5 66,5 44.4 61l.3 38.8
55 T7.0 66,4 39.2 61,6 T4.5 62,8 D5H.4
56 " TB,4 58,3 88,0 me = ww e 60,9 == =
5? 92.9 83.8 %.5 98;6 -~ o gsog 8{)05
58 78,0 42,8 83,3 54.0 68.6 55.6 IC.C
59 8507 ?7.’? '?408 9'?‘7 wen wm 90,6 6&.8
60 76.68 4l.1 30.3 68.8 48,5 21,1 43,7
81 86,1 44.5 36,8 41,7 51l.1 66,2 4£5.4
82 24.0 95.3 B88.1 9B.0 99.2 B6.24 850.8
86 64,8 56,2 65,0 56,3 93.8 TS.8 TE.6
87 95,5 85,3 61.4 83.8 106,0 88,2 7T2.1
69 B4.3 55.4 54 2 56,2 84,0 5l.,5 52.6
70 94,0 B9.1 46,5 B89.1 83.C 87.9 ¢€4.8
72 82,1 B89.5 62,7 73.5 96:.4 87.3 £5.,0
73 89,1 73.8 84,2 100,00 w-w= 94,4 83.9)
74 ’ 76¢1 86.? 52 e} 80;9 91.7 ?Gcg 53*4
786 53.9 48.0 £25.3 70,5 %9.2 83,5 56.2
77 95.0 81l.4 62.4 82.8 92,8 78.5 692.5
78 95.4 B85.4 8,9 97.6 98,5 97.0 7T4.1
79 90’3 ' Béto 6&08 9505 ‘7202 90.0 5}‘.8
80 84.4 820@ 58 S 85.& 85.97 8002 54.5
¥ean of crosses for ' ,
eech parent line 8l.4 68,3 58,1 78,8 Bl.4 74.6 59,8
Per cent erect in
parent line , e - e w 27,4 78,7 94,8 61.8

S7.7

cnﬁean per cont erect for 2ll crosses in the experiment.







lantc srect et harvest in the ¥
| 1ines from the later wverieties
the parent lines as growm in 1982€¢,

94,8

T : : : : Tvesn OF :  Per cent

: : s : 4 1cTOS8es erect

H N 4 H : sfor cach: in
i D3 2+ B3 : 64 : 65 ¢+ 71 z U5 : parent : parent
E : : : : : s lire : line
. . 58&0 56@0 6 S 6406 ’72 2 57¢2 49&1
70,8 ©98.7 ©5.1 BB.,Z 68.9 88,4 87.8 g2.1
B2.8 ~- » 19,6 48.3 45.8 72,6 43,5 9.9
D00 774 80,8 68,2 T8.5 T2.2 T72.8 61,2

.0 82,7 80,8 88,3 83,8 97.8 88,6 55.0
D77 T2.6 5688 45,8 84,7 80,5 62.6 63,2
BleS 53,1 44,9 34,7 35.85 £6.8 55.8 15.2
b .4 Bl.d 3C.0 2B.3 BB.7 69,8 48,4 8¢5
T45 ©2.,8 5.4 25.7 BO.8 78.2 54,2 12,95
e w B0,8 w~e = 30,1 67.8 73.8 62.2 3539
- o 98.9 8005 93@0 94.? 98.5 92.3 93.6
68.6 55.8 2.0 34,6 33,8 68,0 48,8 14,4
e o D05 G388 BELE 65,5 we =» T 2D 90.8
28.5 2l.l 43,7 10,8 4l.2 %W3.T 45.6 52,3
B5l.1 66,2 4P.2 16,0 42,4 67.6 48,2 0.0
99.2 96.8 BL.8 T7.4 §7.3 97.2 §3.2 91.3
93,8 75.8 T5.6 40.3 78,0 73.5 87.9 1.6
00,0 DTE.2 T2.1 T3.8 T34 85.4 B2,7 80.9
28,1 £3.2 86,2 84,8 98,6 T7.0 87.4 100.0
84,0 51.5 52,6 15.7 56,1 65,4 57.5 14,2
B83.0 87,8 &4.8B 53.4 63.7 86.8 80.8 78,2
05,4 B7.3 85,0 54,0 62.8 B85.7 75,0 657
wwne D4,4 83,9 56,5 88,8 98,0 88,4 106.0
91&’7 T0.8 38o4 35.4 62;9 89&5 6804 55, 2
7T9.2 B83.5 B56.2 8,0 40.6 65,2 80.1 Ba3
92 B 78:.3 6%.5 72,3 %8.0 92,8 B8C.3 88.4
88,5 97.0 T4.1 6%7.8 81.0 96,8 87.8 0G.1
2.2 S0.0 51.8 B5l.8 Bil.3 B82.6 76.4 e -
88,7 80,2 54,58 44,6 78,6 86,0 W4.0 44,3
81,4 74.6 59,83 48,0 67.7 81.2 69,7 &
61.8 37.7 1.5 60.5 85.3

tperizent.







TABLE 2.

Per cent of plants erect at har-

vest in the Fy orosses between inbred lines
from varieties of white corn as grown in
1987 and in the parent linss asg grown in

1926
H $ H H $ : $ t t ' 5 tNean 0% tPer aont
Tunber $ ! $ H H ! : H : ' terosgses 3 ereoct
of : 1013 102: 1033 104 : 105 : 10635 107 ; 109 ; 110; 11l; 112;for eachs in
parent H $ } $ $ $ ' H H 3 s parent : parvend
line ; 3 $ : ! 5 : $ t 3 1 s line 3 1line
10)  wwwe 9742 988 96ed 988 918 9442 977 9449 9409 8546 95«0 587
108 97¢8 Swm 9Bsd 926 9802 9245 9266 9942 9606 BB+8 8644  93.8 798
103 98e8 9Bod wmem= 8Tel 9966 8765 93e6 94e4 912 8749 83sl 917 81 eH
104 9604 9246 87 el amwe= 9048 930 10060 97¢6 9649 T226 wwwew 9L .9 661
106 9848 9842 9966 9048 mme- 996 970 L0060 9566 ===w 94,5 9742 51«8
106 9148 92¢5 8705 938 9996 =m-= 90ed 9408 904 87.8 67 «7 896 76
107 9442 92¢6 9366 10040 9766 9044 =——== 9745 91lol 82.8 92.8 0B 78548
109 9707 9942 944 976 10040 94.8 9766 —=== 9804 74del 9446 9448 7369
110 9449 9666 9Le8 9649 0566 90ed4 9Llel 9894 ~=== 9844 8846 9462 58367
111 D449 88¢B 879 7206 wmww 8748 828 7T4del 984 —--= 87,1 86,0 84
112 BB5e8 86ed BBol =eme 04ob 677 9268 9406 886 87+l ~—m- 8667 276
for all orosses in the experimend 9243

Mean per cent ereot
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Per cent of plants erect at |

TABLE 24.

d
w1
i

between Inbred lines from varieties
1927 and in the parent lines as gro

..

s

90

: 187: 160: 168

18C: 153

140: 143:

121:

-
-

Number of inbred liine

PTG U g J— )4]1 W N e N o o e v e e P T T e T 5o
- & L] * L L L] . . . - . * .9 . L ] . (e

e @@ S e
424985054»04l 669~67561.&-46 &.9
898877m9888$8876457708875777

_./.516088514.8239314611507706659

- . L] L L 2 - N R L IO} B - ®-.0 .5
6513674.6943755&860557 07768978056292406
OOV OUWOGOORDOV-VOIIINWOT-OONMNODDOWONDWR OO

6528209564634564585350924.9055225637254

-8 & &
5919885.3.30935312461&.59%802539413235
MWW HO AW HOWIN MWW IO QWO WOI-MNWYWW

81189345980305276967697178253169899570

88554228057821924509409010520559698475
NDOAWVORNROAOORTRAI-OWNEOOOOPDODOOOOODOANTOG

53520883009239,1825608495100031851410&.9

L 2R RN KRN L
61926596825143.9454959370201819435227%2
FOOOHRROODOAYPHNIO-OOHOO--O0OHNDO DO

88508062944098888530024596558357462975

. » . . e s @
2050.645529564.5721929546817123886484574
OO NOREEOROTVOETNRENNOOOND- DR ®M OO

04834«.&20 .464695065271071 .2703910221371
* & o B .

o o alL ®
29751215_97244.6705527233.6988741483565
WONORQAVIN TO-VVWWHEIWOWNDPE~-OH 1 ©OOLOPDPDO R L0

57195057209104.8494529854 _7£806009m.2nwﬁw237
° . L ] . . - . e 'S

¢ 0.0 -0
0653241440155010453202 T~ Q)W ML W

e e e e
5175870
- NI~ WO
140950

Q
89899599889868785556689% 1O 0O O-0O0

114
116
117
118
119
120
123
124
125
126
128
129
130
132
133
138
136
139
141
142
144
146
147
149
151
154
155
156
158
159
161
162
164
165
166
167
169
170







parent line

.
-

crosses

1

rarieties of yellow corn as grown in

Bs as grown in 1926,

Yean of crosses for each:Per cent erecfAin
parent line

»
-
.
-

171

168:

1602

s erect at havvest in the F

|

899w749~834553155981~00985254921827754651
¢ o ¢ ¢ & n ¢ & 9 L ® o - ® ®» & ¢ @ * .

DB~ QOUOO ROV OHIDHNNOE-ONOOO--NHAWANWO N QD
FHONMIPFWWDOOXZINOVOADOOMIOONNNNOAU-O~-VDDVDOORANNOGD-IN WK

406027107160361532504.410485615651.&2357
. P & & » @& o
DOOBHOOARWLOOVWWWE-NANMWVWOEHNHMHAQROEHOO IO M e H
OO0V OOHNOFHFOD-O-HO--D-ODHO OO0

55510253952856427403220255628657727241

30579875154901893636067170513050222652
O ONO-OOHHE I NN AN O AOFOHONDNWHDW

122441099017Qw2310016649693010789234595
48 & % 9 - e e & 9 L 4 ¢ ¢ .0 9 - . ® 9 O o o

4249850546%13652675614.4694965176870733
8988770988 888764577688757777993786689

7516088314823931461130770666914.0960512
. - % e e @ e * L JE JENN B - . . B -8
531567&.6943755886&55707768978056292405
79878589889867864 VO ODONIDODOVDOORVHOD

TTTTTITITIIT AT S s s A A AAA A A M A M A N O N NN BN S
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Table 24 continued

. - - . - - -
- - - - - > -
- - - . e - -
- . -

.

Number of inbred line : 121: 140: 143: 150: 153: 157: 16

168

172 82.1 86.5 §8.7 61.3
173 68.0 48,7 58.8 46.0
174 82.8 37.6 86.7 66.0
s | 85.4 -- - 68.0 72.3
176 79.3 51.5 71.5 54.0
Mean of crosses for ' '
each parent line 80.2 62.4 75.1 68.6
Per cent erect in ‘
parent line 17.5 83.1 80.5 23.2

0
60,5 61.2 72.9
71.6 30.2 75.1
7.2 72,1 68,8
83.6 36.2 68.4
87.9 54,7 $1.5

82.7 58.0 75.7
77.8 82.7 57.9

54,
78
82
51
76,

77)

83,

(1)Mean per cent erect for all crosses in the experiment.
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168 =« 171:

parent line

°

:¥ean of crosses for each:Per cent erect
parent line

in

54.2 42.5
76.3 26.8
B2.1 43.9
51.9 §7.3
76.2 35.0

77.0 51.1
93.9 52.8

64.4
58.7
68.6
65.4
66.9

70.2(1)

37.0
39.8
100.0
87.1
44,1
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The correlations between per cent of plants stande
ing erect at harvest ir the parent lines and the mean
per cent of plants sbanding erect at harvest in thelr
crossbred progeny have been given already in Table 13.
They were és follows: Table 20, 0.7653 & 0.0669; Table
21, 0.7904 z 0.0581; Table 22, 0.8769 & 0.0260; Table 23,
0.5916 %+ 0,1324; and Table 24, 0.4078 ¢ 0.0781. These
correlations are all significant and some of them are very
high. |

From the data in Tables 20 to 24 inclusive it will
be seen that the various inbred lines have reacted in the
same general mammer as regards per cent of erect plasnts
that they did in regard to yield. All of the crosses from
some inbred lines gave & high percentage of erect plants
while all of the crosses from other lines gave a iow per-
centage of erect plants. Good comparisons of these two
extremes may be found in each table. Exsmples of lines
in comparable crosses, one of which gave high percentages
of erect plants and the other low percentages of erect
plants are s follows: Tavle 20, lines 6 and 5 and szl
lines 15 and ;4;'Table 21, lines 25 and 21 and als iines
36 and 40; Table 22, lines 46 and 47, 57 and 58, 62 and 60,

and 53 and 65; Table 23, lines 105 and 1113 Table 24, lines

ot A A S e e
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116 and 120; 128 and 136, 158 and 151, 164 and 162, and
155 and 171. Lines muber 153 and 171 were used in 43
comparsble crosses. The mean per cent of erect plants
for 1ine 153 was 82.7 and for line 171 was 51.l. Toe dif-
ference was 3l.6. Compsring each of the comparable pairs
of ecrosses of these two lines we find that in all of the
43 comparisons line 153 had the higher percentage of
erect plants. i
There may be some objection to compéxring theé.e two
lines on the grounds that one was a dent corn and the
cther a f£lint (see Appendix, Table 1). Lines 153 and
187, Eowever, were both from dent varieties. They, also,
were used in 43 comparable pairs of crogses and in 42 of
the comparisons line 153 had the higher percentage of
erect plants. The difference between the means of sll

crosses for these two lines was 23.7.

DATA ON SOME OF THE OTHER CHARACTERS STUDIED
Tables similar to those showing yield and per cent
of erect plants have been made for all of the other chare
acters for waich coefficierts of correlatiom were given
in Table 13. THowever, it has not been considered ad-
visgble to include all of these tebles on each experiment
in the present report. Instead, a fairly complete set of

the tables have been included for the crosses bhetween the




inbred lires from the later varieties of yellew corn

that were grown in 1926. As previously stated these
lires had been iné%d fér three generations at the time
the crosses were made. In cases waere there wers com-
parable d&a on crosses made after three and after four
generations of inbréeding there appeared to be nc signifi~
cant difference in reaction. This was sufficiently well
brought out in the tables on Field and pef cent of erect
plants which already have been discussed. It was felt,
therefore, that the different tdbles from one experiment
would shew fairly completely the differences thsat may

be expected in the performance of different inbred lines.

The methods of taking records reported in the fol=
lowing ﬁables already have been explained in detail and,
thercfore, wlll not be discussed here. In most cases it
is sufiiciently clear asnto what is meant by each of the
characters mentioned.

Table 25 shows the data on date oné-fourth tasseled
and Table 26 the data on date one-fourth silked. In both
of these tables the dates are recorded as dates iﬁ July,
August 1, 2, 3, etc. being recorded as July 32, 33, 34,
stc. The dates recorded in the tables are the means of

the dates for the different replications.
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TABLE 25.

Date in July on which

§
i
i

i

%
|
i
1
;

tasseled in the F1 crosses betb
the later varieties of yellow ¢
lines as grown in 1826,

Number of parent line; 41 ; 42

40

. ve

oy 00 36

43 : 80 : 53 63 64
45 24,5 22,0 23,5 25.0 - 23.0 23.0 !
45 24,5 22.0 . 23.5 26.5 24,5 23.5 22,5
a7 24,0 22.0 24.5 24.5 23.0 - 22.5 |
48 25,0 23.0 23.5 24.0 23.0 23.5 23.0 |
49 25.85 22.0 23.0 27.0 25.C 23.5 21.5
51 24,5 22.0 24.5 25.5 23.5 23.0 23.5 |
52 26.0 25.0 25.5 27.0 25.5 24.0 25.5 ;
54 24,5 22.0 24.0 22.0 23.0 23.0 25.0 !
5353 22.5 21.5 24,0 24,5 23.0 23.0 23.0
56 24,0 22.0 24.0° ==  w= 23,0 e- |
57 25.0 23.0 25.0 23.0 - 23.0 235.5 |
58 25,0 23,5 25.0 27.0 23,5 23.0 24.5
59 25.0 23.0 25.0 24.0 - 22.0 24.5
60 25.0 23.0 29.0 28.5 27.0 23.0 27.0
61 26,0 25.5 27.5 25.5 27.5 25,5 26.0
62 23.0 20.5 27.0 23.0 22.0 22.0 22,0
66 24,5 22,5 28.5 27.C 24.% 23.0 25.5 |
67 28.0 22.0 30.C 28.5 25.0 25.0 23.5 |
68 23,0 21.5 26.5 22.5 23.0 23.0 23,0
69 25,5 25.5 29,0 29.5 27.0 25.0 28.0 ;
70 23.0 20.5 26,0 24.0 23.0 21.5 22.0
72 24,0 21.0 25,5 23.0 24.0 24.5 23.0
73 30.5 24,0 25.5 27.5 - 23.5 27.5
74 28,5 23.5 29.0 29.0 26.5 26.0 24.5
76 28.0 22,0 28.5 29.0 24.C 23.0 24.0
77 26.0 24,5 31.0 29.5 26.5 26.5 26.0
78 27.0 24,0 27.0 27.5 24.0 22.0 23.C
79 26,5 23.5 27.0 235.5 27.00 23.5 24.5 |
80 23.0 20.5 25.0 23.0 23.5 22.5 21.5 |
Mean of crosses for ' ' §
each parent line 25.3 22.6 26.1 £25.6 24,5 2F%.5 24.0
Date 1/4 tasseled for |
parent line - -  33.3 35.0 33.0 29.7 31.7

{1) HNean.date 1/4 tasseled for all crosses in the eXperimenc.
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' uly on which 1/4 of the plants were

" | crosses between inbred lines from
s of vellow corn and for the parent

e26.
i : : : :Date 1/4
E : : : Ty :Yeen of crosses for :tasseled for
't 63 @ 64 65 :+ 71 : 75 : each parent line :perent line
. 23.0 23,0 23,5 26.5 22.0 23,7 32.7
| 23.5 22.5 23.0 28.0 23.5 24.2 34,5
| == 22,5 23.0 24.5 23.5 23.5 28,7
| 25.5 23.0 23,0 28,5 23.0 24.0 - 33.3
| 23.5 21.5 23.0 27.0 24.5 24.2 31.0
| 23.0 23.5 24.5 29.0 26.0 24.6 31.0
| 24,0 25.% 26.0 25.5 25.0 25.3 36.7
! 23,0 25.0 23.0 25.0 23.5 23.5 30.7
| 23.0 23.0 24,0 24.0 23.5 23.3 32.0
| 23, -- 24,0 24.0 24.0 23.6 30.0
| 23,0 25,5 23.0 26.5 27.0 24.6 31.3
| 23,0 24,5 25,0 24.5 25.0 24.6 30.0
22,0 24,5 24,5 25.5 - 24,2 28.3
23,0 27,0 29.0 28.5 26.0 26.2 29.0
| 25,5 26.0 27.5 28.5 26.0 26.6 32.7
. 22,0 22,0 25.0 23.5 23.5 23.2 29.0
| 23.0 25.5 26.5 26.0 27.0 25.5 35.0
| 25.0 23.5 26.0 26.0 24.5 25.6 30.0
| 23,0 23.0 23.5 22,5 24.0 23.2 28.7
| 25.0 26.0 27.5 28.0 27.0 27.0 34,7
: 21.5 22,0 23.0 23.5 24.5 23.1 31,0
| 24.5 23.0 24.0 24,0 25.0 23.8 26.3
;23,5 27.5 29.0 31.C 30.0 27.6 36.3
| 26,0 24.5 3C.5 30.5 29.0 27.7 35.0
[ 23,0 24,0 26.0 26.0 26.5 25.7 34.7.
| 26.5 28.0 29.5 26,5 26.5 27.6 36.3
| 22,0 23.0 25.0 25,5 25.5 25.9 36.0
P 23.5 24.5 27.0 28.0 28.0 26.2 --
| 22.5 21.5 24.5 23.5 23.5 23.0 26.7
| 2%.5 4.0 25.3 86.1 25.3 24.8(1)
| 29.7 31.7 33.7 36.3 36.0
} eXperiment.
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T4BLE 26. Date in July on wkich|

silked in the F1 crosses betwe(
the later varieties of yellow ¢

lines &s grown in 1926.

te €6 48

.
-

v S0 oo

ae ¥ s

Ae so

4 oo

Number of parent line 41 42 . 43 850 53 63 64
45 23.5 24,5 24.5 26,0 -~ - 23.5 24.0
45 25.0 23.5 24,5 27.0 26,0 23.5 22.5
47 26,0 24,5 25.5 26.5 26,0 - - 24.5
48 23,0 25.0 24,0 25.0 24.0 25.0 23,5
49 25.0 23.85 23,0 26.0 25.5 24,0 22.5
51 25.0 24,0 25.5 28.C 24.5 24.5 26,0
52 26.0 26,5 28,0 28,0 27.0 26,0 27.0
54 25.0 £23.5 285.5 .22.5 24.0 24.0 256.C
55 23.0 25,0 24,5 26.5 24.5 24.0 26.C
56 24.5 23.0 24,5 «= = <av « 23.5 ~- -
S7 25.0 24.0 25.5 23.0 -~ -« 23.5 26.5
58 24.0 26.0 27.0 26.5 25.0 24.5 27.5
59 26.0 25,0 2B.0 25.5 -- - 24.5 26.0
60 26,0 26,0 30.5 29.0 26.0 24,0 30.5 |
61 27.0 29,0 28.0 27,0 28,0 25.5 £29.5 |
62 23.5 22.5 28.0 23.5 23.5 23.5 24.5 |
66 27.0 25.0 30.5 28,0 26.0 24.5 27.5 :
67 29.0 24.5 30.5 27.0 27.0 27.5 29.C |
68 26.0 24.5 30.0 24,0 26.0 25.0 26,0 |
59 28.0 26.0 31.0 29.0 28.5 26.0 27.5
70 23.5 23.5 26.0 27.0 24,0 23.0 24.5
72 27.5 26.5 29.5 27.0 27.5 29.0 28.0
73 30.5 28.0 30.5 29,0 == - 27.0 31.C |
74 30.0 27.0 33.0 30.0 28.5 28.0 28.5 |
76 28.5 28.5 30.0 30.0 27.0 25.0 28.0
™ 30.0 286.C 33.0 23.0 28,0 27.5 28.0
78 27,0 24,0 29,0 27.5 25.0 23.5 23.5
79 29.0 28.5 31.0 28.5 30.0 27.C 29.0
80 . 24,5 23,0 28.0 25.0 26.0 24,5 23.5
Yeen of crosses for ’ ' o : ' o
each parent line 26.2 25.1 27.9 26,8 28.3 25.0 26,5
Date 1/4 silked for ‘ ' §
parent line - - -= = 36.3 33.0 35.0 30.3 32.3
(Ligean date 1/4 silked for all crosses in the experiment. g
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rosses between inbred lines from
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35.C
43.0
38.3
39.0
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36.7
30.7

3
6
1Y)

Date 1/4
silked for
32.0

-
.
-
.

each parent line :parent line
24.7
25.2
25.6
24.6
24.6
26.3
27,0
24.8
25.0
24.6
24.9
26.3
26.1
28.4
28.0
24.9
27.4
28.2
26.8
28.4
25.2
28.4
30.3
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28.8
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26.0
30.0
25.5
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The coefficient of correlation between date % tassel-
ed in the inbred parents and the mean date & tasssled for
their crossbred progeny for the lines recorded in Table 25
was 0.6513 + 0.0647. Thils was the lowest correlation obtain=-
ed for the three yield groups grown in 1926 but it was
higher than those for the two groups grown in 1927.

The correlation for date % silked from the datz In
Table 26 was 0.,5925 + 0.0731. This was the second highest
correlation obtained between date : silked in the parent
and average date_% silked in the Fi_grosses._ The group of
white crosses grown In 1926 gave a correlation of 0.8028 +
0.0582. _

With the exception of the white crosses grown in
1927 a1l of the yield groups gave a slightly‘higher coeffi-~
cient of correlation between parent and crosébred_progeny_
for date i tasseled than Zfor date ¥ sllked {See Table 13).
Date + silked is influenced more by adverse weather condi-

tions than is date £ tasseled and this may explain the lower
coefficients of correlation. . | |

The data in Tables 25 and 26 give a very good illustra-

tion of the degree to which different inbred lines may in-

fluence in their ?l crosses the characters'of.date + tasseled

and date % silked. In Table 25, for instance, it will be

%

seen that the crosses of Inbred line number 42 averaged 3.5

days earlier in tasseling than those of line 43. ¥While this

[T
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may appear to be a rather small difference, an examination
of the dste on the individual crosses shows that it Was

a very constant difference. There were 29 comparable pairs

of crosses axd in every case the cross of line 42 was slight-

1y earlier than that of line 43.

 The data in Table 26 on date 1 silked appear to be
slightly more variable than those in date % tasseled. In
comparing the same two lines for date § silked it will be
seen that in the 29 comparisons line 43 was the later in
silking in 24 cases, line 42 was the later in £ cases and
in one case they silked on the same date.

- Data on the number of days between tasseling and silk-
ing are :ecorded in Table 27,} These data were not computed
for any of the other yield groups and no correlations for
this character were given in Table 13, The coefficient of
correlation between inbred parents and the mean value for
their crossbred progeny for the data in Table 27 was 0.8597
+ 0.0635.

Here again it will be seen that different inbred lines

appear to have transmitted very definite tendencies to their

Fy crosses. <The average number of days from tasseling to
silking for inbred line number 41 was 0.8 and for inbred
line number 42 was 2.5. In 26 cases of the 29 comparable

crosses in which these two inbred lines were used, line 42

[P
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reguired more days from tasseling to silking than did line
41, two comparisons were & tie and in only one case was the
value for the line 41 cross greater than that for the line

42 CY0sSSs.

It 3is interesting to note that 5 of the inbred parents

and 10 of the Fj crosses recorded in Tesble 27 silked before .

they tasseled. This is indicated in the table by a nega-
tive mumber of days from tasseling to silking. The usual
occurrence in corn is for the silks to aprear about two or
three days after the tassel has started to shed pollien. It
is possible that in carrylng on the inbred lines by selfi-
pollination there has been an unconscious selection of the
earlier silking plants, since the plants that silk and tas~

sel at about the same time are the most desirable for self~

ing.

A N B 438,
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The data on plant height are given in Table 28. The
coefficient of correlation between parent and mean of the
crosses was 0.5329 + 0.080% for the lines recorded in this
table. All but one of the other yisld groups gave higher
correlations than thls group.

0f the inbreé lines shown ir Table 28 line 41 was oub=-
standing for the fact that all of its F; crosses were short.
It 1s possible that this line was homozygous for some domin-
ant genes producing short plants. Leaving line 41 out of
consideration, the remalning lines differed but little in
the mean height.of their F; crosses although what differ-
ences there were appesr to be significant. As an exsmple,
lines 63 and 64 may be compared. The mean height of crosses
for 1line 64 was 0.91 foot greater than that of lirne 63.
These two 1ines were used in 27 comparable crosses and in
25 of the comparisons the cross of line 64 was the taller

of the two crosses.
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The data on per cent of ears moldy are recorded in
Table 29. The group of ivbred lines in this table gave
one of the lowest parent-progeny correlations for this
character. It was only C.2516 * 0.1034 and can not be
congidered significant.

However, an examination of these Gata shows that the
different inbred lines exunibited wide differences and very
Gefinite t?ndencies in regard to the per cent of moldy ears
in the harvested crop. Some lines had a high per cent of
mold in nearly all of their ercsses while other had a low
per cent. A'very good comparison may be made between the
grosseg of line 53 and those of either line 43 or 75. In
cither case there were 24 cospa:ayle cr0osses. 1in eadh of
the comparisons with line 75, the cross with line 83
had a lower percentage of moldy ears than that with 75 end
in 23 of the 24 comparigons with 1line 43 the cross with
line 53 had the lower percentage of moldy ears.

The data iIn this table afford good illustrations of
how certain inbred lires may uniformly transmit to their
offspring characters they do not express themselves. ILice
mmber 58 was an outstanding example. This inbred line had
the highest per cent of moldy ears {73.4) and yet only ome
other line in comparable_crosses, lire 59, had a lower mean

per cent of moldy ears for all of its crosses. With the




possible exception of the cross with line 43, all of the
crosses of line 58 were uniformly low in per cent of ears

moldye.
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TABLE 29,

Per cert of ears moldy in t"s
lines from the later varieties of ve]
lines es grown in 19528.

3

e 40

e te 00

*4 53 &9

e

e 4 v

e

&6 20 o

Humber of parent line : 41 42 43 : 8C 53 83 : 64
45 18.% 7.7 23,9 8.0 o-= 15.1 G

46 7.0 14£.8 8.2 5.9 3.2 14,0 8

47 s O 1405 2204 4(0 D.'? - 8

48 17.3 8.0 21.4 12.5 4.5 25.6 21

49 4.8 6.9 9.6 S.3 7.8 15.8 9

51 6.0 8.1 11.3 8.3 3.0 12.4 13|

52 i1.8 7.2 17.7 7.1 8.9 i18.1 7

B4 7.8 8.6 31.0 7.5 1.9 13,1 10

55 26.5 2.8 27.0 7.4 19.4 24,1 &

56 Se7 1543 1128 wcee mew- 8.0 --

57 5.0 6.8 8.6 8.5 wewa- 11.5 8

88 4.5 7.7 17.8 2.8 7.0 5.4 &

89 7.9 38 4.8 T0 ace-e 11.5 @

60 5.7 6.8 1l.1 12.2 5.7 16,0 3

61 3«1 10.3 8.7 3.0 9.0 16.0 7

62 7.1 8.3 12,1 6.3 2.4 12.3 ¥

66 18.7 14.0 12.9 8.4 5.4 i2.2 17

87 0.2 7.9 22,4 16.4 7.7 15.2 §

68 8.0 8.0 19.6 4.6 4.8 6.8 2

69 6.7 14.9 22.5 14.5 13.1 24,1 13

70 19.2 9.5 27.7 13.3 2.7 20.8 18

72 6.5 S.4 24,9 9.8 3.8 6.0 @

T3 3.1 10.2 15.1 Def wew= 8. 4

74 11.7 9.6 24.4 4,6 8.2 14.2 1Y

76 7.5 12.8 26.9 7.4 5.0 16.7 §

T7 12.6 16.2 42.2 15.5 8.6 22.9 8

78 4.8 5.4 16.8 8.7 7.4 5.7 11

79 1¢.1 1c.1 13.0 4.7 e 6.7 10

80 9.7 8.0 106.8 8.6 5.5 14,9 lq

¥een of crosses for :
each parent line 9.0 8.6 18.1 B.2 8.3 1:4.3 ¢
Per cent moldy ears i
for varent lire ——— we——— 2,0 0.0 7.7 25.6 23

(1}ﬁean per cent of sars moldy for 211 crosses in
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11.53 (1)

9.2 11.3 8.3 18.2
25.6 23.2 18.4 14.4 64,5

14,3

es in the experiment,

8.2 6.3
9.0 7.7
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The data on mean ear length are recorded in Table 30.

The data in this table gave the highest correlation of

those between ear length of the inbred lines and mean ear
lengtk of all of the crosses of which they were parents.

The correlation in this case was 0.7962 3_0.0412. In the

group of white crosses growm in 1926 the correlation was

not sigﬁificant. ‘

Tae mean length of ear for the crosses from different
lines varied from 17.9 cm. for line &2 to 22.8 cm. for line
45. As in the characters previously discussed, the differ-
ent inbred lines appear Lo have contribubed very definlte
tendencies to their ¥y crosses as regards ear length. The
Fy crosses of line 65 averaged 4.0 cm. longer than those

of line 71l. There wers 29 comparable crosses and in 28 cases
65" '

the cross involving linexhad the longer ears.

magn g



TABLE 30. HMean ear length in centimeters for &
between inbred lines from the later varieties
corn and for the parent lines as grown in 192

e
r
N
N
T
(]

*e 09 oD

s 8¢ o8

4y ee oo

8 w4 oo

0 s

Rumber of parent line 50 53 63 64 65
45 25.9 21.8 22.9 23,9 «--- 21,0 28.7 24
46 20.8 19.4 22.7 21.2 18.6 18.2 24.3 21
a7 20.5 16.8 21.0 19.5 17.3 ---- 22,4 2
48 20.0 22.0 22.9 20.0 18.1 17.% 22.4 2
49 20.9 19.4 20.9 20.7 19.5 17.8 21.8 23
51 20.4 18.4 20.9 20.0 18.9 18.2 22.3 =21
52 18.6 19.6 21.1 20.3 20.2 17.7 20.9 22
54 19.7 19.5 21.1 20.5 18.0 16.5 20.1 23
55 18.7 17.5. 19.5 18.7 18.2 16.1 19.7 21
56 19.1 18.1 21.7 —-<= =-e= 18.3 -=--= 23
57 18,3 18.5 20.0 19.2 ---- 18.8 21.9 17
58 19.7 18.5 198.7 19.2 18.1 16.8 21.5 23
59 19.1 '20.3 22.8 19.3 ---- 17.8 21,7 2
60 19.4 17.5 19.3 18,7 17.8 17.2 21.0 21
61 23.2 20,1 22.2 23,1 20.5 18.9 23.5 23
62 17.3 17.9 17.7 18.9 16.8 15.0 20.2 20
66 19.2 20.0 21.1 19.6 18.1 15.7 20.6 =22
67 21.2 20.6 21.3 21.5 18.3 19.7 25.4 19
68 ' 19.4 19.2 22.9 21.0 19.5 18.3 24.5 2§
69 19.5 18.8 20.1 20.6 18.5 17.7 21.6 21
70 18.6 18.3 22.1 19.1 18.7 16.9 =21.8 24
72 18,6 17.4 19.2 19.3 17.4 16.8 22.0 gﬁ
73 17.6 19.1 20.0 19.3 ---- 15.9 20.9 £(
74 20.4 20.2 21.8 21.2 20.9 19.6 19.3 23
76 16.6 18.2 20.5 19.4 17.7 .14.9 20.86 21
77 19.2 19.4 20.4 20.6 18.4 17.0 21.7 23
78 20.1 18.2 21.1 21.9 19.2 18.5 23.9 24
79 18.0 18.8 20.3 20.7 21.6 19.4 23.3 24
80 19.3 19.9 20.9 19.2 19.8 17.7 21.3 2%

Hean of crosses for ‘ ‘

each parent line 19.6 19.1 21.0 20.2 18.8 17.6 22.1 22

Ear lzangtk of parent

line - — - - 16.5 17 05 1108 » 1207 20 02

{L)¥ean ear length in centimeters for all

crosses in the experiment.







" mgth in centimeters for the F, crosses
i from the later varieties of yellow
*ent lines as grown in 1926.

: : tkar length
:¥ean of crosses for: of parent

e es ea
0 e ap
e e s
0 ee e

[YIRY

64 : 65

ST P o T
.-

53 63 71 75 : each parent line line
9 «--- 21,0 28,7 24,1 21.8 17.5 22.8 21.2
1.2 18.6 18.2 24.3 21.8 19.2 20.8 20.7 15.1
9.5 17.3 «--- 22,4 22,9 18.8 20.7 - 20.0 13.2
30,0 18,1 17.% 22.4 23.8 192.1 19.6 20.6 15.9
20,7 18.5 17.8 21.8 23.2 18.3 20.5 20.3 13.0
20.0 18,9 18.2 22.% 21.3 18.4 19.6 19.8 14.5
0.3 20,2 17.7 20.9 22.8 17.4 18.8 19.7 13.9
20.5 18.0 16.5 20.1 23.1 18.6 18,9 19.%7 ‘ 15.0
8.7 18.2 18,1 18,7 21.8 18.0 19.4 1e.8 12,7
roem  meme= 16,3 ---= 23.4 19.4 18.6 18.5 14.4
9.2 ---- 18.8 21.9 17.1 19.3 18.5 19.1 12.4
t¢.2 18,1 16.8 21.5 23.4 18.5 17.7 19.3 12.5
943 ww=w 17.8 21.7 23.9 19,7 «we- . 20.8 15.2
8.7 17.8 7.2 21.0 21.6 17.9 19.0 18.9 . 14.0
3.1 20.5 18.9 23,5 23.0 18.0 20.3 21i.4 14.0
18,9 16.8 15,0 20,2 20.2 117.5 17,7 17.9 : 12,7
1.6 18.1} 15.7 20.6 22.6 16.8 16.5 19.0 12.4
21.5 19.3 19.7 25.4 18.9 19.9 19.9 21.4 16.1
1.0 19.5 18.3 24.5 25.5 19.8 19.9 21.0 14.9
0.6 18,5 17.7 21,6 21.1 18.3 18.0 18.5 16.6
1g.1 18.7 16.9 21.8 22.2 18.6 17.2 12.4 14.4
1.3 17.4 16.8 22.C 22.6 17.5 16.9 i18.8 13.8
193 ~--- 15,9 20.9 20,4 16.3 18.5 18.7 11.6
2l.2 20.9 19.6 19.3 23.4 16.8 18.0 20.2 13.5
19.4 17.7 14.9 20.6 21.6 18.5 19.3 18.7 ‘ 14.1
20.6 18.4 17.0 21,7 23.5 19.4 20.0 20.0 14.8
21.9 18.2 18.5 23.9 24.8 19.9 21.2 20.9 14.5
20.7 21.6 189.4 23.3 24.6 18.4 16.1 20.4 co—- -
19.2 19.8 17.7 21.3 21.5 18.3 1B8.6 18.6 14.9
20.2 18.8 17.6 22.1 22.6 18.6 19.0 19.9 (1)

7.3 11.8 12.7 20.2 18.5 12.9 14.0

rosses in the experiment.
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Table 31 contains the data on diamet

cf the correlations hetween diameter of csx of ©

I3
bY
O
H

were nigher than for length of ear. Ths corrslatio:
diameter of car for the white crosses growa in 18926 was
0.9834 + 0.0052. This is an extremely high correlation

and is the highest one obtained for sny character. The cor-
relation for Table 31 was 0.7062 + 0.0564.

The extreme range of variation for the crosses in this
experinent was only 1.21 cm. (from.é.oe_to 5,29)- The range
for the mean ear diameter for 21l crosses for the different
inbred lines was from 4.45 ca. for line &7 to 3.04 for
line 77. 1In spite of tThis smalli wvariation, however, the
differences between different lines were,in many cases, re-
markably constant. For exsmple, the crosses of line 64
averaged 0.28 cm. smaller diameter than those of line 71.
Tnsre were 28 comparable crosses and in 26 cases line 71

had ears with the greater diameter.
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TABLE 31, Fern eor dizrmeter in centimelisrs for
betwveen irnbred lines from the lsater varieties
and for the parent lines as grown in 1826,
Fupber of parent line : 41 : 42 2+ 43 : B0 2 53 : 63 : 64 : Bi
45 4,93 4TS £,68 4,87 wewe BOZ 4,87 4,
48 L,78 4,51 4,77 4,78 4.8B4 4,75 4,74 4,
47 4,93 4.55 2,88 L7 €247 wwen L4648 4,
48 4,53 G.87 4.58 4,60 4.50 4.55 4L£.39 4.
49 4.89 478 4,81 4,55 4,76 4,79 4.62 4,
o1 4,81 4.82 4,99 4,76 <£.87 4.88 4.90 4,
52 2.0 4JTT 4,684 4,51 4£.81 4.3 4.43 4,
54 4‘52 4. 64 4 9584 é~.-59 ét 53 4: 62 4051 44'
55 4,73 482 4,892 4,79 5,00 5,048 4&.85C 4.
56 41 62 4058 4 ‘74 hadoaminsing L atandeadhoud 4080 hagendeand 4'1
57 4,86 4.85 4,87 4.79 -~=~ 4,86 4,76 5,
S8 4,893 4,88 £,863 4.82 4£.73 4.5 4.62 £
59 4;95 4. 93 4 -81 4'71 - 4072 4-0 51 4-4
80 A.58 4.80 4,86 4,88 4.B3 4,73 4.56 &
51 L,75 4483 4.52 458 4,53 4465 £.38 4,
62 4,75 482 4,78 4,80 B5.03 4.89 4.78 4,
66 4,58 4,80 4,72 4.82 4.78 4,54 4.64 4
&7 4,41 4,51 4,48 4,49 4,42 4,47 4,26 <&
68 2,4 4,51 4,66 4.51 4,58 4.77 4£.60 4,
£¢ 8,94 5.02 4.92 5,01 B5.00 B5.16 4,84 4,
70 2,88 4,88 4,93 4,88 4,81 5,06 4.55 4.
7e £.TO 4,968 S5.03 4,85 5,18 5,13 5.20 4|
T3 8,70 4,78 4498 4,98 ewee 5,08 5,02 4
74 AT 4,87 4,72 4.75 4.87 4,71 4.22 4,
76 4 JT0 4,82 4,77 4,87 4.9 4. 77T 4.52 4,
7 5,03 5.18 4,81 5.20 4,91 4.88 4,81 4
78 449 4,40 4,58 4,53 4£.39 4,74 4,37 4,
79 4059 4 ‘79 4, 37 4 ,190 é»gg Q'W £ '58 Xy
. 80 461 4.T6 4.69 4.61 £.56 4.72 4.59 4,
¥esn of cresses for
each parent iine £.,71 4,778 4,74 4.74 4.74 4.81 4£.61 4.
Ezr dismeter of
parani: line e wmem 3,90 £.15 35.89 4,57 3

4.18

zi)ﬁean ear Clametey iz centimeters

for all crosszes in the ezperimend







reter in centimeters for the Py erosses
Mo the lsier vardietles of yellow corn
s 88 provn in 1926,

Y

K 2 : 3 : : : skar diameter
S A T : 2 : :¥een of crosses for: of parent
J 253 $£63 64 285 I 275 : esch parent line 1line
287 weee 8,03 4,87 4,51 4,80 4.08 4.71 3.76
B78 2.84 4.7 4,78 4,87 .58 5.04 2.74 1,08
287 God7 wmwee 4,48 £,.57 4.8C 4.82 4,89 3.91
L 4"50 -.55 4039 éc% é = 62. : 4059 4.5’? 3.' 51
253 4.6 4,70 4,62 4.59 4,32 4,982 4,74 3.86
76 4,87 4.88 4,90 4.77 5.11 3.04 4,80 4,30
wSl 4,81 4.63 4,43 4,82 4.76 4.78 4,82 3,71
25T L.53 4.62 4,51 4.6 4.71 4.74 4,53 3.81
w73 5.00 5,08 ¢,8C 4,84 5,08 5,18 4,80 &,27
;;""“’ ——— 4,80 ecoe- 4,51 4.897 4,88 4.75 3.88
;.?9 - 4.86 4'?6 5&00 50 9 4.99 4'-93 ) 4&39
i. ) 4.?3 4n?5 ":'62 ‘:.73 4’089 %-68 49‘74 4’009
0Tl wewmea G728 4,51 4,81 4,985 weea 4,77 4,15
w88 B.8B3 4,75 4.56 471 4,61 4,67 4,58 4,11
-‘54 4&55 4&63 4.;35 4.31 4. X O 4.71 ‘ 4955 3077
e 5,053 4.88 4.78 4.74 5.20 4,B4 4,886 3.88
082 4.78 4,54 24,68 4.68 4.8B3 4.76 2.72 £,18
180 4,42 4,487 4,26 4.49 4.46 4,53 4.45 372
081 4.58 4.77 4.60 4,50 4,81 4,89 4.581 3.61
201 3.00 5.16 £.8¢ 4.90 5.11 4.94 4,98 4,55
108 4,81 5,006 4,55 4,860 4.95 4.8 4,80 4413
183 5,18 5,15 5.20 4.96 5.07 5.08 5.02 4,65
&.98 Lt SQ'OS 5002 4»88 5.15 4, QB é.% 4.35
Fa®S  4eB7 4,71 2,22 4,56 4,68 4.%1 4,68 370
1eS7  4.T9 A.TT 4,52 24,54 5,00 4.83 4,77 4,00
3200 4,91 4,98 4,81 4,20 5.15 5.2 5.04 4,54
ba5D 4,35 £.74 4,37 4,97 L.77 4,74 4,56 ’ I.75
L;.gc 4.8&‘ 4-'?‘7 405’8 %.63 4.91 4&?3 4'71 oy - .
LQSI 4056 4.72 4. 59 4.58 4 082 4».75 4.56 4015
174 4,74 4.81 4,61 4.56 4.89 4.82 4,751}

E.15 5.99 4.57 4.18 3.68 3.95 4,00

‘crosses in the experiment.
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The data on ear shape index are contained in Table 32.
Only two of the three correlatiocns between parent and mean
of crossbred progeny for this character were significant.
The one for Table 32 was 0.8461 + 0.0320 and was the highest
one obtained.

Ear shape index was obtained by Gividing the mean ear
dismeter by the mean esr length. The high index indicates
an ear whose diameter was large as compared with its length
while a small index indicates a relatively long slender ear.
The mean ear shape indexes for the various inbred lines shown
in Table 32 ranged in size from 0.275 for line 63 to 0.208
for line 65. An examinetion of Tables 30 and 31 shows that
the greater part of this difference in ear shape inﬁex between
these two lines was due to the difference in ear length.
The mean ear length for the crosses of line 65 was 5 cm.
greater than that for the crosses of line 63 while the mean
ear diameter of the crosses of line 63 was only 0.15 cm.

greater than that of the crosses of line 60.




TABLE 32.

Ear shape index {diameter + length)
between inbred lines from the later varietie
end for the parent lines as growrn in 1826,

[TEET TN T]

56 o3 44 B2

% o8 o9

*y s

e 2

oa og e 4¢
€ se *r se
e %0 <« e

Kumber of parent line : 41 42 43 :: 850 : 88 63 64 65
45 05207 00218 01203 00204 bttt od 0.2‘@0 00163 OQI{
45 228 .232 L2110 .226 0,260 .261 .,195 .4
4iﬂ? ,02342() .E?ﬂ?() 0:52353 .:2555} ':2£5E3 ——— ;13{)2. '.:a
48 «227 L2281 .200 .230 .248 .254 .196 .3
49 225 .246 .230 .219 .244 .2689 .212 .1
51 «241 .281 .239 .237 .258 .269 .220 .4
52 243 244 L2200 223 .228 L2681 ,212 .2
54 229 ,238 .230 .224 .252 .280 .224 .9
55 «253 278 L2852 .206 J274 312 234 .4
isé; ..25‘125 0;35525 ..;g:ig; - ewwe - e 0‘35525 - e:
S7 .265 267 .244 248 ~—— 2209 217 .4
58 .250 L.251 .23%4 .252 .262 .28B2 .215 .4
ESS; -:32553 02314:5 40231. .-53‘145 hadeadind .53(55; .=2t)’? o]
80 .236 275 .281 .249 .,272 .25 ,217 .§
61 .205 .220 .204 .197 .221 .2¢5 .185 3
62 275 .269 270 .253 .300 .326 .237 .2
€6 239 240 ,224 .246 .263 .289 .225 .4
67 .208 L2198 .210 .208 .230 .227 .188 .]
€8 227 .235 .204 .215 .835 .280 .188 ..
69 .283 .267 .245 .243 .270 .291 .2268 ,{
70 .262 .266 .,223 .243 .263 L2899 .209 .f
72 «253 .,285 .262 .256 .296 ,308 .236 .
73 «268 249 .247 .,258 @ -e= .320 .24C .|
74 L2531 .241 .217 .224 .223 .240 .218 .
76 .283 .266 .233 .255 .271 .,321 .218 .
77 L a262 ,L267 .241 .262 .267 .293 ,221 .]
78 <222 242 .218 .207 .228 .26 .183 .
72 .254 ,2556 .215 .236 .222 .246 .197 .
80 239 .239 .224 .240 .230 .266 .215 ,

#ean ©f crosses for

each parent line - .242 250 .227 .235 .253 .275 .21¢ .

Ear shape index of : '

;)51]?53!11; :lfilldi - -ear .:355'7 ':241() C:SESE; n:5£5{3 ojat)t? -

{l)gean eer shape index for 2il erosses in

the experiment.







1

Index {dlameter + length) for the Fy crosses
} from the lzater varieties of yellow corn
lines as grown in 1926.

txay shspe
¥Mean of crosses for:index of

e g

§ o
28 k8 o
ob v e

g9 2 se
()}
Ha
e

A4
9 08 2 s

, 53 : 63 656 = 71 75 each parent line : pareznt
i : : E : : : line
RO4 wwwew 0,240 0,163 0.187 0.224 0.233 0. 209 C.178
B26 0,260 .261 ,185 .214 ,238 ,242 «231 »270
238 L,258 em— o201 L2800 .281 .238 « 236 -« 296
30 .248 .,254 ,186 .187 .242 .234 +224 «221
218 .24¢ .2689 .212 .198 .259 .240 «235 +298
237 .258 .269 .220 .224 .297 .257 =248 « 296
E23 .28 ,261 .212 L2053 .274 203 «236 «268
mé ‘- 252 ) 280 t224 0200 .254 @ 239 ’ 0237 > 255
256 .274 ,312 .254 .222 .282 .268 «2863 « 377
e ———— 285 -—— 187 _.266 .268 -247 . 267
249 - - 259 0217 - 292 - 274 - 269 ! » 260 - 554
252 .262 ,282 .215 .202 .264 ,284 » 248 PRGY”: ]
244 hafasind 0289 02{)7 0193 .251 - oo - 234 . 272
249 ,272 .275 .217 .21¢ .257 .248 «249 293
187 .221 .,245 .188 ,187 .,250 .232 - «215 =270
253 .300 .326 .257 .235 .296 .274 274 «S05
246 .263 .289 .225 .207 .287 .28% «251 +335
209' - 250 » 22'7 ® }.68 .178 . 224 .ﬁ 2 28 - 210 0250
215 ,235 .28¢ .188 .180 .244 .235 2222 - 242
243 .270 .291 .226 ,232 .279 .260 +256 273
243 .,263 .299 .209 .208 .266 .268 .251 «288
856 .296 ,30B .23 .212 .200 .300 . 270 337
258 At d » 320 Y 240 > 239 9515 6269 - 26? Y 367
224 .223 .240 .218 .1%4 279 .274 . « 234 274
255 .291 .,321 .219 .211 .271 .251 258 <284
252 289 .283 .221 209 .266 .264 ' +254 313
‘p 207 - 228 ¢ 256 » 183 .. 185 .259 .224 - 220 ' - 259
1236 L2222 .246 197 .188 267 .247 233 > ———
»240 .230 .266 .215 .210 .263 .254 .238 .279
235 .253 .275 .210 .208 .264 .254 .2a2(1)

,240 .338 .360 .207 .199 .305 .286

the experiment.
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The data on the shrinkage per cenit of the ears
harvested from the different crosses are given in Table
33. The correlation between inbred parent and mean of the
ecrossbred progeny for the data in this table was 0.6160 +
0.0699. ‘

After shrinking uﬁtil alr dry there remasined as an
average of all of the crosses in the experiment. reported
about 5.6 per cent moisture in the grain,

Due to the favorable weather conditions in the fall
of 1926, practically all of the crosses matured. As a resuit
the mean shrinkage per cent for the crosses of the i1 ffer=
ent hored lines showed a total range of oniy 8.4 per cent
(from 21.0 to 29.4). 1In spite of the comparatively small
difi‘erences, however, those which did exist were signifi-
cant in many cases. For example, lines 71 and 75 éhowed
a difference of 6.9 in the mean shrirnkage per cent for all
of_ the crosses of .whigh they were parents. These two lines
were used in 28 cémparable crosses and in 27 cases the cross
with line 71, vs o parent had the higher shrinksge per cent.

A comparison of Table 33 with Tables 25 and 26 shows
thet in general those inbred lines that had z high mean
shrinkage per cent were later in silking and basseling.
There were a few outstanding exceptions, however. For ex=
ample, line 71, which had the highest mean shrinkage per cent
and line 75, which had a fairly low mean shrinkage per cent
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differed only 0.8 day in their mean date tasseled and C.5

day in thelr mean date silked.
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TABLE 33. Shrinkage per cent of the
between inbred lines from the late
for the parent lines as growm in 1

.
LX)
i

M4 H b %

X H : : : : : : i

Humber of parent line: 41 : 42 : 43 :: B0 : 85 : 63 : 64 |
H

45 21.8 21-2 2 91 1902 - o= 22‘7 2306;

48 20,3 18.,5 27.2 18.8 24,7 2C.6 38.¢|

47 36D R2e8 24,4 22,6 278 «~- - 20.6]

48 25.3 23,4 22.8 28.3 26,5 20.0C 24.92

42 2l.2 21.1 18.1 23.9 23.2 20.9 26.0

51 2l.9 23.3 21.1 22.5 18.5 18.9 26.1;

52 26,8 25,9 20,5 23.7 23.9 22.6 25.5i

54 22,4 22.6 24.6 20,0 28.3 22.5 26.3!

55 24,9 22,1 24,6 24.4 24,5 19.5 28,7

56 19.0 22'05 1%.7 l - o e diad 21.9 hash o d g

g7 24,8 22,7 26,89 23,2 == - 22,4 28,3

58 25.2 21.86 25,6 20,7 21l.1 17.8 24.8]

5¢ 27.0 21,4 20.4 22,2 == ~ 24.5 .27.53

60 27.6 1906 26'9 21¢l 25.6 26 01 24'0 ]

61 21,7 21.6 21.9 21.9 21.0 22.7 24.6)

62 : 24,7 22,9 22,3 20,8 24.5 20,2 24.4}

66 23.0 19.3 25.0 22.8 22.5 24.2 28,0;

67 22,9 33.6 £25.1 21.7 26.8 22,7 25,4

&8 27.9 25.2 24,0 23.% 25.4 27.6 25,7!

685 23.9 20.2 21,89 21.3 23.8 £23.5 27.9]

70 23.7 23,1 24.1 21.6 Z27.4 - 22.7 30.0C

72 26,7 25.3 25,7 25.8 28,9 24,8 27,7

74 27.7 21.1 228.% 22.4 19.3 2C.7 25.7!

76 23.2 21.9 24.1 21,4 25,1 24.9 27.2i

77 19.6 17.8 24,5 20,0 21.0 £21.4 22.9

78 26.7 25.4 27.0 22.8 24.7 23.8 25.2!

79 23,7 24,9 24.5 23.56 26.4 23.0.28.9

80 26.6 24.1 23.5 24,8 23.2 23.4 25.1]

Rean of crosses for ;
each perent line 23.9 22.6 23.4 22.4 24,4 22.4 26,4
Shrinkage per cent ;
for parent line - = -- - 25,2 18.2 18,6 18.5 17.9:

1) gean per cent of shrinkage for all crosses in the experimei

)
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rent of

the harvested ears for the Fl

crosses

R e BT W NP g g W

i 18.5

- rom the later varieties of wvellow corn and
} grown in 1926,
Pt : : : : :Shrinksasge
Qs : : : : *ieen of crosses for:percent for
{ ¢ B3 64 :: 885 : 71 75 +: each parent 1ine :parent line
22.%7 23,6 5.6 27.9 21.9 23,1 16.1
20.8 38,9 1G.4 25.4 20.8 22,9 15,1
- - 25,6 £1.5 28.2 18,8 24,0 16.9
20.0 24.9 22.% 30.2 21.0 24,5 18.8
20,9 26.0 26,2 R27.6 21.5 23.0 26,C
18.9 28.1 24.0 27.6 20¢.2 22.5 19,7
22.6 25,5 88,2 32,0 23,1 25.0 24,1
22.5 26.3 25.2 27.4 20.0 239 15.5
19,8 28,7 30.2 29.C 22,2 25.0 18.3
f’ 21.9 - 2243 224? 23‘9 21,0 1600
v 82,4 28,3 17.C 28.7 24.0 24,3 24,7
I 17.8 2£.8 2.2 23,3 20.4 22.1 16.3
» 24,5 27,3 28,1 32.2 o= - 25.1 24,6
} 26,2 24,0 28.3 28,7 21.C 24.2 18.6
P 22,7 24,6 22,9 28,5 18,3 22.6 i6.4
5 20,2 24.4 23.9 31.3 25.4 24,0 24,5
o 24,2 26,0 23.9 31.86 23.3 24,2 33.6
} 28,7 25.4 £8.6 28,9 23.2 25.7 18.5
I 27.8 25.7 24.5 30.2 24.8 25.9 £28.8
} 83,5 27.9 24,1 25,3 21.2 23.3 18,7
»y 2l.6 25,1 12.3 30,86 26,6 23.0 22.9
b 20.7 28.7 30.3 38,0 27.C 25.8 26.8
| 24,9 27.2 24,2 24,4 22.1 23.8 23.7
I 21,4 22,9 22.5 37.8 20,6 22.8 17.9
I 23,2 285.2 23.8 2%.2 21,3 25.C 22.6
L 23.0 28-9 23.5 52.1 24-4 2505‘ - -
2 23,4 25.1 28.8 28.8 22.%. 28.2 21.8
I 22.4 26.4 24.6 29.4 22.5 24.2{(1)
17.2 24,5 35.4 19.0

‘the experimenc. .

e g ket A
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‘ The data on shelling per cént are recorded in Table 34.
s From the data in this table a correlation of 0.6860 +
§ 0.0596 was computed between parent and mean pf crossbred
'g prégeny. Two of the remaining yleld groups gave higher
% and two gave lower correclations than thils.

Here again the differences between the mean values
for all crosses for the different lines were small though
there is no doubt that most oflﬁhem were significant. They
ranged from 84.0 for line 51 to 88.2 for line 70. A good
example of the consistency of the differeﬁces between the
crosses from different inbred lines may be had by comparing
the crosses of lines 64 and 75. The nmean shelling per cent
of the cosses of line éé«was g4.6 and for those of line 75
was 88.1. There were 27 comparable crosses and in every

case line 78 had the higher shelling per cent.




]
|
i
1
i
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TABLE 34. Shelling percentege of the ﬁ
inbred lines from the later varietie

and parent lines as grown in 1926. |

-
-

. 43

te 63 v

Rumber of parent line : 41 : 42 : 50 53 : 63 64
45 87.8 87.3 87.1 88.2 -- - 87.6 85.1
46 85.4 84.8 84.9 83.9 85.2 86.1 B83.6
47 84.6 84.2 85.5 84,0 86.2 -- - B83.0]
48 g8.2 87.1 86.1 84.8 86.1 87.2 83.8|
49 87.0 87.7 87.1 84.3 84.0 86.2 84.9
51 85.3 82.8 85.6 80.0 83.% 84.2 82.5
52 8¢.7 83.9 86.1 82.8 84.9 84.5 83.3
54 88.1 88.2 87.9 B86.7 86.4 87.3 85.1
55 87.3 86.8 87.9 86.1 86.5 86.4 86.6
56 85.2 85.8 86.8 == = = - 86.0 -- -
57 85.8 86.1 B86.9 83.3 -- - 85,8 83.1
58 87.9 B86.6 86.5 B84.4 86.3 87.2 84,0
59 86,7 85.56 B86.8 83.8 -- - 86.2 84.5
60 85.0 85.5 86.2 83.4 85.5 86.1 85.5
61 84.7 84.8 85.7 82.4 84,3 84,9 82.9
62 86.3 86.0 87.3 83.8 85.7 85.1 84.6
66 87.2 88.1 86.3 86.1 86.6 86,5 B86.T
67 85.3 85.7 86.8 84.5 85.9 84.9 84.9
68 84.8 85.0 84.2 84.7 84.7 87.0 :-84,8
69 86.1 86,7 &7.6 86.3 85.6 87.4 85.6
70 g8s.7 87.5 88.2 86.9 87.4 88.8 86.4
72 85.8 84.2 87.0 84,7 84.9 85.3 83.7
73 84,3 85.6 85.5 83.6 -- - 86.0 83.1
74 84.5 84.2 83.6 84.8 84.9 84,9 82.§
76 85,3 87.1 87.7 85.4 85.1 86.1 85:0
77 87.0 87.1 86.2 87.6 85.6 86.9 86.3
78 85.8 85.7 85.9 83.3 81.7 89.4 85.0
79 87.0 86.5 84.5 84.7 87.2 88:4 86.3
80 87.1 87.8 87.3 85.2 85.4 89.1 85.9
Mean of crosses for ' . '
each parent line 86.2 B86.0 86.4 84.6 85,5 86.5 84.%
Shelling per cent 3
for parent line - = -=- - 81,2 76.2 77.0 83.5 80.1

(IjMean shelling percentage

for all crosses in the experiment.







|

iercentage of the F; crosses between
_ Ithe later varieties of yellow corn
_1s grown in 1926,

: : ' :Shelling
:¥een of ecrosses for:percent of

s s

4 ey ¢o
L)

11 83 : 63 : 64 65 71 : 75 : each parent line :parent line
| -= « 87.6 85.1 86.1 88.5 88,5 g87.1 85.1
. B85.2 86.1 83.6 83.5 85.6 88.8 85.2 82.1
. 86,2 -- - 83.0 B83.9 86.4 86.7 : 84.9 84.6
- 86,1 87.2 83.8 84.9 86,2 89.C 86,3 84.1
. 84,0 86.2 84,9 85.3 86.4 88.3 86.2 83.1
i B3.9 84.2 82.5 83.2 85.9 86.4 84.0 83.2
84,9 B4.5 83.3 84.3 87.2 88,5 85.0 ' 82.5
§ 86.4 87.3 85.1 87.9 88.7 89,86 87.6 85.9
| 86.5 86.4 86.6 85.9 8%.4 90.1 87.3 89.1
§ -- - 86.0 -~ - B85.6 88.4 87.7 86.2 80.0
i -- - 85,8 83.1 88,5 85.7 88.6 86.0 81.3
| 86.3 87.2 84,0 85.6 88,7 88.58 85.5 84.0
§ -- = ‘86.2 84,5 84.0 86.6 «- - 85.5 83.0
} 85.5 86.1 85.5 B84.8 88.2 87.6 85.8 86.2
i 84,3 84,9 B8B2.9 83.5 85.7 86.6 84,6 79.8
: 85,7 85.1 84.6 85.3 86.7 87.6 85.8 81.6
| B6.6 86.5 B86.7 87.3 87.5 88.3 87.1 88.3
. B5.9 84,9 84,9 84.5 86.3 87.5 85.6 84,2
| 84,7 87,0 ‘84,8 85,7 86,5 86.7 85.4 83.3
i 85,6 87.4 85.6 86.8 88.2 82.6 87.0 87.8
: g7.4 88.8 86.4 87.9 90.0 90.9 88.2 88.8
i 84,9 85,3 83.7 86.0 88.2 87.8 85.8 86.1
| -- « 86,0 83.1 86.4 85.2 86.4 85.1 g82.2
,g 84,9 84.9 82.6 83.7 86.7 86.6 84.8 80.6
I 8541 86.1 85:0 86.6 88.0 88,6 85.5 84,0
. B85.6 86.9 86.3 86.3 86.1 89.0 86.8 86.6
1 81.7 89.4 85.0 85.1 86.4 87.7 85.6 81.2
§ 87.2 88:4 86.3 85,8 8.8 88.8 86.7 - -
i 85.4 89.1 85.2 86.2 87.7 88.7 87.0 85.6

| 85,5 86,5 84,6 85,6 87.1 88.1 86,1(1)
7.0 83.5 80.7. 75.6 B4.7 87.9

n the experiment.
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The data on mean number of kernel rows per ear are
recorded in Table 35, This character gave the most uni-

formly high correlation between parent and mean of cross-

 bred progeny of =y of the characters studied in the 3 yield

*‘ groups for which it was computed. These correlations were

0.8517 + 0.0450, 0.9158 + 0.0250 and 0.9785 + 0.0257. The
last named correlatioﬁ was computed from the data in Table
35.

The average number of rows per ear for the ¥4 crosses
in this experiment ranged from i2.1 to 21.7. The values
for the means of all crosses for the different inbred lines
ranged from 14.0 to 18.8. Examination of the data in Table
35 shows that the different inbred lines exhibited very
definite efi‘ect‘s in their F}_ crosses. Line 64 produced a
crose with a relatively ow mumber of rows per ear while 63
produzed s cross with a relatively high number of rows per

ear. These two inbred lines were used in 27 comparable

crosses and in every case the cross involving line 63 had

-

a higher number of rows per ear thar that involving line G4.
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TABLE 35. MNean number of kernel rows per esar
between inbred lines from the later varietid
and for the parent lines as grown in 19%26.

Number of parent line : 41 : 42 ¢ 43 : 50 : 53 : 63 +: 64 :
45 15.3 13.4 13.5 13.8 ~<-~  15.6 12,
456 6.1 15.9 16.6 16.5 15.8 18.8 14.4
47 L 16,5 16,0 16.2 15.4 16,5 == -« 13.9
48 15.7 185.5 14.5 14,6 15.4 16,7 13.0
49 15,5 15,1 15.6 14,5 15.2 16.7 13.%
81 15,7 14.8 15.6 14,8 14,0 16.0 13.
o2 6.8 16.0 16.6 15.8 16.1 17.8 14.3
54 15.6 15.1 15.8 15.4 14,7 16.1 13.4
515 7.6 16.3 18.1 15.2 16.4 18,9 14.5
56 18.1 15.8 16,6 == o« «e = 17.5 o= =
a7 - 16.6 17.4 18.8 15.7 -~ - 17.0 14.5
58 18.3 16.4 17.%3 17.9 16,1 18.6 15.0
59 1.3 17.9 18.5 16,5 -~ - 18.4 14.7
60 17.4 17.4 17.6 17.7 18.8 20.1 185.5
61 15.5 15.7 16.1 15.1 13.8 16.9 13.6
62 7.9 1.6 17.0 17.0 17.1 19.4 15.1
68 l16.3 16.5 16.5 15.8 15.6 17.7 1l4.1
67 5.7 16.0 16.6 16.% 14,7 16.8 1Z.4
68 16.0 14.9 168.4 14.9 14,9 17.3 14.1
69 16-8 1601 1'703 1606 16.4 1804 lé’c?
70 19.6 18.9 19.3 18.9 18.9 21.7 15.3
72 17.9 17.4 18.5 17.9 17.3 192.2 15.7
73 : 19.0 17.2 18.3 18.8 -~ - 20.8 15.8
74 6,7 16.1 17.0 16.29 15.5 18.2 14.9
76 8.7 17.9 18.0 17.7 17.3 20.8 16.0
™ 18.6 17.7 17.6 17.9 18.5 18.9 16.0
78 15.1 15,3 15.8 14,7 14,1 16.3 13.6
79 7.2 17.1 1.1 17.9 17.2 18.1 15.3
80 1.0 1i5.5 15.2 14.9 15.4 18.1 14.3
¥ean of crosses for '
each parent line 16,9 16,3 16.7 16.2 15.9 18.0 14.4
Mean kermel rows of ’

parent line ' ~—e- =--- 13,6 15,1 13,0 19.0 12,1

(1)

¥ean number of kernel rows per ear for all crosses in the experi
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E kernel rows per esr for the Fy crosses

rom the later varieties of yellow corn

es as grown in 1926.

sMean kere

Lt : : : : : :Mean of crosses for:nel rows
1+ B3 :$ 63 :64 :865 :71 : 78 : each parent line : of par-
P2 : : : s : : sent line
8 w--- 15.6 12.1 13.2 14.5 14.3 14.0 10.6
5 15.8 16.8 14.4 15,3 16,9 16.2 16.0 16.0
4 16,5 -- - 13.9 15.9 16.9 16.0 15.9 13.9

5 15.4 16.7 13.0 14,0 15.9 14.0 14.9 12.4
S5 15,2 16.7 13.7 14.8 16.2 15.2 15.2 14.7

8 14,0 16,0 13.3 14.3 15.7 15.2 14,9 13.8 |
8 16.1 17.8 14.3 15.9 17.5 16.9 16.4 14.3
4 14.7 16.1 13.4 14.3 15.3 14.9 15.1 12.9

2 16.4 18,9 14.5 16,7 17.6 17.8 16.9 17.5
- ~= - 17,5 -- - 15,0 17.8 16.6 16.5 15.5
7 -- - 17.0 14.5 19.0 17.5 16.5 16.8 16.4
9 16.1 18.6 15.0 16.8 17.6 17.5 17.2 16.4

5 -=- - 18,4 14.7 16.0 18.0 -- - 17.4 16.0
7 16.¢ 20,1 15.5 16.4 18.6 16.3 17.4 17.4

1 13.8 16.9 13.6 14.6 16.8 15.5 15.4 2.7
0 17.1 19.4 15.1 17.0 18,2 18.7 17.2 16.8

8 15,6 17.7 14.1 15.2 17.1 15.9 16.1 16.7

& 14.7 16.8 13.4 15.2 16,1 15.0 15.6 13.7
9 14,9 17.3 14.1 15.9 16.3 15.1 15.6 14,2
6 16.4 18.4 14,7 15.1 16.8 186.5 16.5 15.5
¢ 18.9 21,7 15.3 17.5 18.7 18.8 18.8 20.4
9 17.3 18.2 15.7 17.3 18.4 17.7 17.8 21.0
8 ~- - 20.8 15.8 18.4 19.5 18.2 18.4 19.3
9 15.5 18.2 14.9 16.0 17.5 16.4 16.5 14.2
7 17.3 20,8 18.0 17.1 18.2 18.2 18.1 i7.6
»9 16.5 18.9 16.0 16.5 18.0 18.3 17.5 18.3
)7 14,1 16,3 13.6 15.1 16.4 15.2 15.2 12.9
.9 17.2 18.1 15.3 16.9 18.5 18.1 17.3 -———
»9 15.4 18.1 14.3 14,7 16.7 15.4 15.6 16.4
.2 15,9 18.0 14.4 15.9 17.2 16.4 16.4(1)

.1 13.0 19.0 12.1 14.6 15.9 15.2

' crorses in the experiment.
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One striking comparison bDetween the crosses of two
inbred lines not shown in the tables previously discussed,
is to be found in the crosses of lines 168 and 171. These
crosses were grown in the yield experiment of yellow corn
in 1927. The data on the date i tasseled, date % silked,
shrinkage per cent, shelling per cent snd yield of the
crosses of these two lines are shown in Iable 36. They
differed only 0.3 day in the mean of all crosses for the
date : tasseled and 1.8 days for date § silked and yet the
value for mesn shrinkage per cent for line 171 was 9.5
higher than that for line 168. The méanvyield and the mean
shelling per cent of the crosses of thesetwo lines were al-
.most exactly the same. It will be noted that the data on
the inbred lines themsevles showed practically the same
situvation. There‘was not quite the differénoe in shrinkage
per cent, however, and line 171 had a slightly lower shel-
liné per cent than did line 168.

The most striking comparison between two comparable

crosses was to be had with the crosses with line 130. The

cross 171 x 130 tasseled 6.5 days earlier and silked 5 days
earlier than ﬁhe_cross 168 x 130 and yet the éhrinkage per

cent of 171 x 130 was nearly double that of 168 x 130 {26.4
as compared with 14.0). The yield and shelling per cent

of the two crosses was almost exactly the same.

Some of the differences between the crosses of these

P8 i e e e o £ AR bt T g
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two lines may be accounted for by the fact that one was a
dent corn and the other a flint. Line 168 was derived
from Valden Yellow Uent, a late, rather rough, yellow dent,
walle lirne 171 came from Argentine Flint. The crosses of
line 171 had the most moisture at harvest and it may be

e e

thought that since they had a f1lint corn for one parent
they preobably had =2 large sappy cob. The fact that the cros-
ses of both lines had the same shelllng per cent, however,

would discredit this supposition.

g g en o
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TABLE 36. Records on the date 1/4 tasseled, dg
shrinkage per cent of the harvested ears, she
and yield for the F3 crosses of two of the iy
varieties of yellow corn &s grown in 1927,

: : : Shr

f : Date 1/4 tasseled : Date 1/4 silked : per

| Number of parent line : 168 : 171 : 188 : 171 : {

114 27.0 25.5 31.5 335 11.8

‘ 116 25.0 27.0 28.0 32,0 11.2

| 117 31.5 35.5 36.0 39.5 10.4

| 118 31.0 38,0 35,5 41,5 10.7

| 119 31.5 33.5 35.5 38.5 11.9

‘ 120 31.0 36.5 35.0 42,5 10.2

§ 123 31.0 31.5 37.0 37.5 13,0 |

i 124 31.5 31.0 34,0 34.5 12.9

| 125 85,5 33,0 39.5 37.0 13.9

} 126 32.0 37.0 . 36.5 41.0 12.1

i 128 34.5 32.5 37.0 38.C 10.3

;f 129 35.5 33.0 38.0 38.5 17.0
130 38.5 32,0 43,0 38,0 14.0 |
132 32,5 34.0 36.5 41.0 11.5
133 37.0 35.0 38.5 42,5 12.0
135 34,0 31.5 38.5 375 10.4
136 31.0 38.0 35,0 42,0 11.8

; 139 33.0 33.0 36.5 . 38.5 14.8

3 141 33.5 35.5 37. 40,0 i2.8

i 142 29.0 32.0 32.5 39.0 12.6 |

: 144 37.5 38,0 40.5 42,0 15.1

: 146 37.0 37.5 39.5 42.5 15.6 |

; 147 30.0 37.5 35.0 42,0 13.6

§ 149 33,5 30.0 38.0 38.0 13.1

; 151 32,5 34.0 36.5 32.0 14.3 ¢
154 31.0 31.0 35.5 37. 12.4 |
155 | 35.5 34,0 38,0 40.0 14.6 |
156 32,0 29.0 36.5 36.0 12.1
158 34,0 34.0 38,0 32.5 15.7 |
159 31.0 32.0 38.0 39.5 14.8
161 31.0 e8.0 34.5 36,0 16.9 ¢
162 34,0 36,0 39,5 42.0 11.9 |
164 27.0 29.0 34,0 34.5 11.0
165 31.0 32.5 37.0 38.5 14.7
166 38.0 34.0 43.5 41.0 17.9 |
187 39,0 35.5 42.0 40.0 13.9
169 32,0 30.0 37.0 35.5 18.2 .
170 32.0 33.0 36.5 40,5 14.5






 on the date 1/4 tasseled, dete 1/4 silked,
~nt of the harvested ears, shelling per cent

2 ¥1 crosses of two of the inbred lines from
low corn as grown in 1927.

Pt : Shrinkage: JShelling :
8 : Date 1/4 silked : ger cent : Per cent : Yield
Tk 168 171 : : s 188 : 171 : 168 : 171
31.5 3345 11.8 14.6 84.2 82.1 10.07 9.99
28,0 52.0 11.2 21.0 8il.1 85.2 8 .87 8.72
36,0 39.5 10.4 25.2 84.6 83.2 9.48 10.19
35.5 41.5 10.7 24.5 84,2 82,4 10.70 9.65
f 35.8 38.5 11.¢ 23,7 80.6 80.7 11.18 10.69
| 38,0 42.5 10.2 1B.4 79.5 83.4 10.24 11.53
; 37.0 37.5 13.0 24.56 85.8 86.4 10,97 11.22
: 34,0 34,5 12.9 19.7 84,0 83,9 12,88 12,02
E 39.85 37.0 13.9 22,0 84.6 83.0 11.01 9.79
: 36.5 41,0 12,1 22,8 84.8 83.6 11.38 11.26
j 57 .0 38.0 10.3 22,4 84.0 83.3 11.13 10,69
: 38.0 38.5 17.0 20.7 83.5 82.6 10.92 11.48
43,0 58.0 14.0 26.4 83.7 83.4 11.57 11.63
36.5 41,0 11.5 19.8 83.6 84.5 10.71 12,05
39.5 42.5 12,0 25.3 84.1 85.7 11.73 10.36
39.5 3745 10.4 23.3 85.2 86,2 10.99 11.29
35,0 42.0 11.8 22,6 83.3 82.9 12.92 9.67
3645 . 38.5 14.8 24,9 82,7 8l.9 10.29 11.18
( 37.5 £40.0 12.8 28.8 82.6 80.7 12,07 9.02
32.5 39.0 12.6 30.2 83.0 81.3 lz2.21 11.086
40.5 42.0 15.1 24.2 83.0 81.6 10.98 g.66
39.5 42.5 15.6 22.6 84.7 84.8 10.86 12.50
35.0 42.0 13.6 23.1 85.1 85,0 10.30 .88
38.0 38.0 13.1 27.6 84.9 85.5 11.01 10.46
36,5 39.0 14,3 25.6 85.1 84.4 9.65 10,05
35.5 37.5 2.4 31.7 84,0 82,9 12.54 10.34
38.0 40.0 14.6 25,7 B2.3 84.6 11.25 10.38
36.5 36.0 12,1 19.0 83.1 84.6 10.00 10.91
38.0 39.5 15.7 26.8 82.2 83.8 10.16 10.1C
38.0 39.5 l14.86 18,3 82.7 83.2 8.58 2,11
34.5 36.0 16.9 24.3 83.9 £4.3 9.89 - 11.66
39.5 42.0 11.8 23.9 8L.1 82.8 8.93 10,39
34,0 34.5 11,0 15.3 83.2 81.1 9.30 9.48
37.0 38.5 14, 25.5 86. 85.1 9.24 9.83
43.5 41.0 17.9 23.9 81.7 8l.4 8.90 9.61
42.0 40.0 13.9 25.0 82.3 83.7 g9.24 10.47
37.0 B55.8 i8.,2 26.8 81.5 85.7 g9.50 11.57
36.5 40.5 14.5 19.8 86.4 85.4 7.12 9.05
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Tsble 36 continued

: Date 1/4 tesseled : Date 1/4 silked :

Number of parent line : 168 ¢ 171 168 ¢ 171 2]

172 31.5 38.0 34.5 40,0 ]

173 | 36.5 30.0 42,5 38.5 1

174 53.0 33.5 37.5 38,0 ]

i75 o 7.5 36,0 43,0 40.0 3

176 31.0 32.0 34.5 36,5 3

Mean of crosses for each |
parent line 32.9 33,2 S7.1 38.9 ]
Data for parent line 44,0 46,0 42.5 51.0 1







Shrinkage: Shelling

Date 1/4 silked@ : per cent : Per cent : Yield

168 : 171 T68 = 171 : 168 : 171 : 168 : 171
34.5 40.0 15.9 21.1 84.2 85.1 11,15 9.35
42.5 38.5 16.9 21.5 80.5 80.2 8.81 7.58
3.5 38.0 13,5 21.8 83.0 8l.2 10.61 10.03
43,0 40.0 1.3 22.0 8l1l.8 83.1 8.96 10.36
34.5  36.5 12,0 18.6 83.6 83.8 9.81  10.51
37.1 38.9 13.6 23.1 83.4 83.5 10.41 10.40

49.5 5100 15.8 20.1 81.8 77.4 5.56 5.21
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DISCUSSICH

The principal benefit of practical value to be derived
from correlation studies such as those that have been dis-
cussed is the determination of the relative value of the
different characters studied as indexes of selection for
increasing yieldse A number of significant correlations
were obbtained between yield and other charazcters within the
inbred lines, within the F; crosses and bebtween yield of
the F; cross and characters of the inbred parent. While
these correlations indicate very definite tendencies, they
are all t00 small to be of much value for selection pur-
posess

A summary of the characters which gave}significant
correlations with yield in the different groups of material
studied is given in Table 37. The positive correlations in
practically every case were with characters indicative of
general plant vigore. The most important nezative correla-

tion wes with ear shape index (P)s

R L.
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TABLE 37« Summary of the significant positive
and negative coeflicients of correiation be-
tween yield and the other characters studied.

Material in which the correlations

+Uharacters with wileh:

1yield gave significant

tcoefficients of corre-~

:1ztion of the kind

were compuied :gtated
- ' : Positive : Legative
Within inbred lines CLIOR BDPQ
¥ithin Fy crosses ABCEFLE0 P
¥y erosses with c¢ach parent ABCEFLTOX F
Fy crosses with mean values of both
parent ASCEFLECX P
Inbred parents with means of cross-
bred progeny {crosses after 3
and 4 years of selfing grouped
together) CEFX

R
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The positive correlations between yields of the Fj

crosses and so many of the characters of the parent which

are indicative of vigor in the inbred line is very interesting.

Kost irpbred lines that have been selfed for a number of
generations are lacking in vigor and productiveness and
would make the commercigl preduction of Fl seed an expensive
process. It ié encouragling to ncte that the most productive
Pq ecrosses may'be expected from the most productive ine-
bred parents. Large yields from t{he inbred parents Wiil,
of course, make for the most economical production of cros-
sed seed. ' '

The relative importance in relation to yield of the
four gréups‘of characters for which multiple and partial
correlstions were computed is summarized in Table 38. In
this table the four groups of characters are ranked according
to the sizs'of multiple correlation between the characters

in the group and yield.

g aen e i s E S



TABLE 38, Rank of the coefflecients of multiple
correlation between four groups of characters
and yleld.

iPropercies of the lines:

tof whiech the characters: Rank of the coefficient of
Group ¢ 1in the groups are tmultiple correlatlion in the materiasl indicated
number: a relatlve WIThin Inbred:WIthin Ty :Inbred parent wIth mean
4 measure : lines : crosses : yield of crosses
1 Maturilty 2 4 2
t
2 Plant vigor 3 2 1l 2
S Disease 4 3 4 T
4 Eapr size 1 1 3
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The characters indicating relabtive size of the har-
vested ears were most closely correlated with yield within
the inbred lines and within the Fl crocssess Characters of
the inbred parents indicating relative plant vigor were
most closely correlated with the mean yield of their cross-
bred progenys

A1l of the correlations vetween the same characters in
the parent and in the progeny were poOsitive so thet it is
evident that characters which are desired in the Fl‘erosses
should be selected for in the inbred lincss This was very
strongly brougnt out in the correlations recorded in Teble
13, between characters of the inbred parents seni the mean
value of the same character in their crossbred progenye. 1t
was further emphasized in the tables giving the detailed
data on the parent lines and their F; crosses.

The high correlations obtained between characters of
the inbred parents and ﬁhe mean values of these characters

in their crossbred progeny would seem %o indicate that on

the average the characters of the parent are very definite-

1y expressed in the crossbred progenys There are excep-
tions $o this rule in many individuel F; crosses where the
two parent lines may happen to "nick™ well, buf in general

it would appear that those inbred lines should be selected

ot Y o e e TN e
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| mine the object of any particular comparisone
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as parents whose characters conform most closely to those
desired in the crosse

There may be two more or less distinet objeets in
comparing inbred lines in different crossbred combinations,
{1} to locate high yielding individual F; crosses, and (2)
$0 locate inbred lines wﬁich will give relatively high
yields in every combinatione. The ultimete use in commer-
cial corn production of the inbred lines bested will deter-
If the inbred
lines tested are to bs used in Fy crosses for the commer-

ecial produetion of corr then the chance high yielding come-

bination may be what is desired. However, if the inbred

lines are to be used in double crosses, mulitiple crosses,
or in the building up of synfhe‘hic varieties it would seem
that those lines which give relatively high yields inm prac-
tically all combinaftions would be of more valuee

Inbred lines which give good yields in practically auny
combination in which they are used must carry a fairly
largze rumber of dominaxnt yield factorse It may be possible
that they simply carry a few uncommon yield factors whﬁ.ch
supplement those brought in by the general run of inbred
‘lines. However, the latter does not seem 0 be the more
reasonable supposition. On the other hand, two inbred par-

ents that happen to "nick™ well may neither one contain

Vo A v e o
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many yield factors. It only would be necessary to assume
that the few dominant yield factors they do contain should
be entirely different so that they supplement each othere

It has always seemed to the author that the inbred
lines which would give fairly large yields in every combi-
nation would be the most desirable even though none of the
combinations yilelded as much as %the chance combinations of
some other inbred iline whose crosses on ths whole averaged
low. It was with $this idea in mind that the crossing ex-
periments were jlanned s¢ that inbred lines would te ar-
ranged in groups znd each group tested in similar crosses.

From the data which have been presented on yield, it
is evident that inbred lines differ greatly in their abil-
ity to produce high yielding Fy crosses. Some inbred lines
ss lines mumber 14, 25, 66, 112 and 135 gave high yielding
¢rosses in practically all combinaticnse ther lines as
lines mumber 10, 3L, 68,-102 2nd, 141 varied greatly and
gave sSome very high yielding crosses and some very poor
crossess Still other lines such as mumbers 3, 21, 67, 104
and 159 were poor in prectically all crossese

What has been szid of yield élso may be said of all of
the obher churacters studieds In previous tables examples

have been pointed out of inbred lines which show strikingly

different‘effects in their Fl erogsese Most of the inbred

e o Sk b e
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lines studied show a surprisingly definite and consistent
reaction in their different crossese. This is all the more
striking when it is considered that those lines used in
making the crosses tested in 1925 hed been inbred for only
three generations and were still cuite variable as regards
plant and ear characterss The-uniformity displayed in their
reaction in different Fy crosses, however, shows thet a very
definite comparison of therralative desirability of differ-
ent inbred lines mgy be had after three genersiions c¢f in-
breedinge |

The uniformly good performance of the crosses of some
of the inbred lines is very encouraging and gives a good
indication of.what may be expected from this method of corn
bresding. The prepotency shown by the different lines in
their Fy crosses is guite remarkable and suggesis that even
after only three or four generabtions of inbreeding they must
be homozysous for many df the factors thet go t0 make up
vield and other desirable characterse The data presented
in the foregoing btables indicste that the production of good
crosses is not entirely due to chance combinations, bub
that there is a very definite similarity in the behavior of
different crosses of z single line. On the basis of the

vieid comparisons reported im Tables 15 to 19 inclusive it

A v 4 A £ 5 A8
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would be possible to predict with practical certainty that
Pubure crosses of some of the lines tested would yield more

than comparable crosses of other lines testede

SARIIN £t e e g A b7 S
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9
:

Data on 42 inbred limes from 14 varieties and on 461
¥y crosses were studied as t0 possible relations between
yield and some of the characters of the plants or harvested
earse Data on 897 Fy crésses and on 130 of their 140 in-
bred parents were studied as to possible relations between
characters of the parent and the same character in the
cross and between characters of the parent and yield of the
CrOSSe

le Within the inbred lines yield was correlated posi-
tively with plant height, number of ears per plant, ear
length, ear diameter and shelling percent and negetively
with date 1/4 silked, chlorophyll color, ear shape index
and shrinkgge per cent of the harvested earse.

2+ Within the Fl crosses yield was correlated posi-
tively with date 1/4 tasseled, date 1/4 silked, plant
height, pumber of nodes per plant, number of nodes 10 upper
ear, nnﬁbar of ears per plant, ear lengbth, and ear diameter
and negatively with per ceunt of plants smtted, per cent of
ears moldy and car shape indexe
- 3+ Yield of tﬁe Fy cross was correlated posibively
with the following characters in each parent and with the

mean value of the same characters in the two parents; date
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1/4 tasseled, date 1/4 silked, plant height, number of
nodes per plant, rumber of nodes 0 upper ear, mumber of
ears per plant, ear length, ear diameter, and yield. I%
was correlated negatively with ear shape indexXe

4. The mean yield of the crossbred progeny was corre-
lated positively with plant height, number of nodes per
plant, mumber of nodes t0 upper ear and yield in the parent
inbred line.

5 DPositive correlations bevween characters in the in-
bred p‘arents and the same characters in the c¢rossbred
progeny were obtained for 19 different characiers. The cor-
relations bebtween characters of the inbred parent and the
mean value of these characters in their crossbred progeny
were sufficiently high in many cases to be of value for pre-
dictive purposese

6+ Different inbred lines were found %o show marked
individvality or prepotency in their crossbred progeny for
practically all of the characters studied.

7. This prepotency or unifermity of reaction in Fi
crosses of some of the inbred lineé is not brought out well
in many cases in parent-progeny correlations as some lines
show prepotency for characters they 4o not themselves ex-

presse
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8e The data indicate that the production of high
yielding ¥y crosses is not due entirely to the crance
combination of different parents but that there is a very
definite similarity in the behavior of different crosses
having a common parend. -

Se The extremely productive crosses of some of the
inbred lines included in these experiments is very promis-
ing and gives some indication of what may be expected from

these methods of corn breedinge.
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The author wishes t0 acknowledge his indebtedness to
Dre Ze We Lindstrom and 1’;’:0. Fe Do Richey for their kindly
criticism and many helpful suggestions during the progress
of thése investigations, to Professors G. ¥« Snedecor and
Ae e Bramit for many suggestions in regerd to the mathe-
matical phases of the problem and to ¥Mre. As A+ Brysan for
very valuable assistance during the development of the in-

bred linss and the making of the ¥; crossese
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TABLE 1.

The cressing block row numbers
the mean values of the different charad
bred lines used in the crossing experin
the present paper. .

LPPH

B0 8 39 S0 &9 A9 ¢4 s a4 e

$6 00 48 46 09 e F9 04 4 s 9 os e ¢

S0 ¢4 89 8 g

EY)

Crossing :
block :
TOoW ¢ Pedigree number Parent variety :
number : :
, ' ' . j
1{(2)  s.3e1a1 Four County White |
2 13-1le4-2 n " " .

3 20=5-1-2 n " "
4 27-1-2-4 " " " :
5 36-1-4-2 n n v ;
6 63=4-~3-5 " " ” ;
7 82-1-1-5 " " " §
9 111-4-5-5 Filver Xing E
1c 122-2-3-4 " " 1
11 10«4=-2=1 Four County White i
i2 16-1-4.1 n " " f
13(2)  24-3-1-6 "o " |
14 31-5«5-2 " b " :
15 40-1-2-1 " " " ?
16 74-5-5-4 " " i f
an 87-3-2-1 " " " ;
18 107-4-4-1 " " " :
19 115-3-2-3 Silver King {
- 20(2) 497-3-21 g

%estern Flintv

Mean for all of the crosses in this group

21
22

129~4-2.4
147-3-4-1

c. I.

" n

133
"






rs, pedigree numbers, perent varieties and

racters in the crossbred progeny of the in-

Mean values of the different characters in the crossbred Apr&

. as oo $3 Se 94

e S9 S0 S0 o0 v

“dod save Jo Loﬂszz,f.

46 84 4o es e 23 48 w4 uwe 2 49 o8

8198
240l X0 OMY UJTM

gqusTd Jo qued uaed

W0 G0 05 66 2o 4% sy 00 29 S ev W%

186AL8BY
48 4900 Buppusys
sgusTd JO que0 aed

49 T4 30 w2 B R ¥4 WV %0 o9 b0 ¥y

squeTd QOT aeod
gaoyons Jo asquup

40 w0 20 v s B e €5 db se Y W

pejgquus
squsTd Jo jueo aed

e Pe 0 2 l. R e .' e o b &

a89 MOTOq

8OpPOU JO quUO0 J0d

¢ 62 Te % 0D 8¢ B3 G0 9o 20 28 &

awe aoddn
04 sepou Jo asquuy

e 08 WS $0 4% 0 00 s S0 B

queTd asd
gopou Jo Jequup

s pe $¢ ¢ A v Fr 4% 0% $F ee #%

qudtey gueTd

®e S e 4y ¢ BF 00 wT Ge 01

(¢)
POHTE® ¥/T

ey 04 %0 ey

eq8d

(¢)

potresse] /T o3ud

e b MwG-HNUu&VJ—W [ 1]
80580490 mo aopesz

ae 80 o0 os be oo oy 0a]

1925 CROSSIKG BLOCK

ﬂmm U@mmm@mm
L] s e O 0
-~ 1 1

l$8n{408023563052572
. . ;

11111113111 2 1214

62672662959472&23&3
L ] L L L ] e B

OO OFHNWIDIDIOG O $ OO © N
ENEONONNOWDO0NN0NON

5417587934581386349

(0 00 19 O3 O < P 13 €0t LD 4 1) < OF B O O

5885017482109815125
281552112231 21 897

: 0355992591583950174

9850780667705889969
HVNOVINOWWININDWOIN DN W W

92.58488425.2607.64026

ST S SEGISEOPOA SE OA

4028850052647005584.

0 OO M ) 08 1) A2 00 O 0 89 OF 1) O
A A A A A A A A A A e e H A A

FOOWOOWOOOOINOOCOOVDING

White Corn

A R N N R A R

9590990279691918582

© O O I (0 © I B 0 €0 (0 (O I~ O P (0 (O O [

: 04.20244204526218798

®- &9 LR I
22929099 9998089096
wlllla&llzlz

VOOVHHANHBIROEHONO O
e e B O 0 @ @ . '

© - © 1) [~ © I 0~ W
m%lwwmlmlmlnlmlwllz
COOOVOOCOOIRTORONRODR®
a88888385

e * @
~ O
Lo N e

L B L]
~ QW

60.8
43.
68.

M N
* I )
<t D0
O 00
I [ ]
0~

~
N ¢
* - e &
% -0

o
0w oW
" - &
i~ O
O O«
e -8 o
P AR
~
~ B
O O QU
D .Pld
L{]

.
A
N O
>l
8RN
Y W
e QU &Qw
St S
A o0
VoA

- PPENDIX

. riments and correlztion studies reported in
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pssbred progeny from each inbred line
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1.2 0 1,019 11.2 16.2 4,58 0.282 26.4 84.86 16.C 12,07 ,
1.3 .989 21.2 18.9 4,54 .242 25.0 85.5 14.8 13,44 1
i.8  1.008 18.7 16.5 4.38 . 267 22.2 85.3 14.2 11,19 ¢
1.7 ¢ 1.000 18.8 18.0 4,55 .254 24,5 86.2 14.4 15;O2€
1.4 .980 17.8 15.9 4,564 «293 24.2 87.7 14.2 12.53 |
1.0 1.007 14.8 17.3 4,60 « 267 23.2 85.0 14.5 12.78 .
1.8 1.030 13.2 17.6 4.66 . 265 20.5 85,9 15.2 13.24 |
3.0 - 1,028 1i2.2 17.7 4,44 .252 21.5 87.4 14.1 13.80
1.2 1.01C 17.4 16.3 4,61 «285 23.9 86.1 14.4 11.84
1.3 .994 14.5 18.3 4,46 274 23.4 86.0 14,8, 11.25:
1.6 1.041 10.3 16.7 4,62 .281 20.2 86.7 14.2 12.88 ;
6 . 972 8.7 17.6 4.49 « 257 23.3 84.3 14,9 11.96
o - 1,022 9.2 17.0 4.73 279 22.7 BE.3 15.6 14,63
2.0 1.033 18.0 17.4 4,62 « 287 21.3 86,6 14,9 13.52 |
S «974 14.4 15,9 4,52 . 285 2.6 86,0 14,3 12.03 |
1.2 1.000 5.4 16.4 4,72 . 288 24,2 8%7.1 16.2 12,69 .
2.5 1.013 36.4 17.2 4,53 « 2686 25.2 B886.5 14.8 13;l2£
1.7 i1.015 27.1 17.8 4,39 «248 24,1 85.3 13.6 12.09 !
4.2 1,016 16.5 . 1¢.5 4,48 231 25.9 83.9 13f4 13.40
1.6  1.008 16.1 17,2 4.55 .267 23.5 86,1 14.6 12.66
2.7 0.928 27.9 15.9 4,24 270 24,2 83.8 14.1 9.10;
L 3.9 1.036 14.8 16.6 4,56 . 264 24.0 85.8 14.4 11.50C
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40 60 08 4 49 68 8D ¥4 4 o

S8 6% 06 49 9 V5 00 6@ 4s 49 2P B0 en 4

Crossing
block |
TOow : Pedigree number Parent veriety |
number ¢ ‘ |
24 280-3-6-1 C. I. 204
25 420-2-7T=6 Osterland!s strain of Reid Yel. Dent
26 426-5-2-4 " .o " "
27 432=3=2-4 Clark Yellow Dent
28 439=2-2-3 " " n
29 472<1-1-1 Argentine Flint
30 487 =5-1-5 " n
31 140-3-3-2 c. I. 133
32 1503-3-3 C. I. 133
33 276«5-4-2 C. I. 20 .
34 282<2-4-6 roon n |
35 4285=3~1 Osterland's strain of Reid Yel., Dent
35 428-5-1-3 1% " ”n 44 " f 7
37 436~103~-1 Clark Yellow Dent |
38 443=4-2<6 " n n }
39 485-5=4-1 Argentine Flint i
40 493-3-1~5 " n ;
" Means for all of tke crosses in this group ;
41(2)  Holbertts A-1-
l-R=4-.J33«2 = PFunk Bros. 1764 ‘
42(2)  Holbert's B-1-1-
' 2-4-J2-6-15 "o " n _
43 304~1-3-3 Lancaster Surecrop
45 325«4-2-1 " "
46 178-2-2-4 Todent
47 221-3-2-1 n
48 211-4-4.2 n
49 244-5-3-1 "
50 173333 n
51 218-4-~-4.8 "
52 154-4-4.3 "
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2.3 1.053 8.6 18,6 4,61 .250 27.3 85.3 15.6 14.05
3.0 1.081 5.3 18.2 4.55 .251 23.8 85.0 18.5 13.82
3.1 1.051 12.1 15.0 4.27 .288 24,0 84.0 14.9 2.65
10,5 1.084 7.6 17.4 4,486 .258 23,3 86.6 15.0 12.40
6.1 1.143 6.0 17.1 4.30 .254 29.3 84.4 14.3 12.61
9.9 1.130 7.4 16.5 4,38 .267 24.5 B5.3 13.9 12.88
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4.8 1.082 11.2 4,37 .265 25.3 85.0 13.4 12,08 §
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1.018 9.0 4,69 236 24,0 84.9 15.¢ 14,71
1.228 16.7 4,57 224 24.5 86.3 14.9 15.98 |
1,031 9.1 4,74 «235 23.0 86.2 15.2 16.94
1.051 8.2 4,74 .35 22.4 84.8 18.2 15.26
1.046 10,5 4.90 -248 R22.5 84,0 14.9 15.05
1.060 12.0 4,62 .336 25.0 85.0 16.4 14.87
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Table 1 continued
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Crossing: : L
block : H S
row : Pedigree number : Parent variety 25
number : : :§z:
2 : = e

i

53 158-1-4-4 Todent 24 |
54 170-2-4-1 " 10 |
55 194-5-5-5 " 10 |
56 202«1-2-2 " 7§

57 205«5-4-2 n 9!
58 227-2-2-1 w 10
59 230=3=1=5 n 8
60 238=3=2-5 " 10!
61 245eb-l-2 v 10!
62 268-4.1-2 n 10 |
63 265-4-2-2 T 28 |
64 292-3-1-2 Lancaster Surecrop 28 i
65 309«-1=-2-2 n " 22
66 3454 ~1-6 Black?!s strain of Reid ¥zl. Dent 10
67 34T «3-3=-1 " " " n " w 10|
68 356=«5=3=3 " " n " n ¥ 10|
69 363-4-2=5 Proudfit?s straln of Reid Yel. Dent 10

70 564=5-4=3 " " " " n n 107
71 37T =3=1-4 n n " a " " 29
72 385«5~6-2 Erizer Bros. Yellow Dent 10
73 330 =3-1=2 " " n " 9
74 393=2=6=2 1 " " " 10
75 401-1-2-5 HeCulloeht!s strain of Rid Yel. Dent 28
76 405-3-2-1 n v " & n n 10
77 412-5-4-4 n H n ¢ n # 10
78 456-3-2-1 Walden Yellow Dent 10
79{2) 461-2-1-1 " " n 10
80 487 <1=4=] " " ° 10
Heans for all of the crosses in this group --
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| crossbr progeny from each inbred line
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1.7 1.157 6.3 18.8 4.74 0.253 24.4 85,5 15.9 18.36
3 1.084 1.2 19.7 4.63 237 23.9 87.6 15.1  15.43
.4 1.035 17.4 18.8 4.90 263 25.0 87.3 16.9 15.22
.2  1.042 8.6 19.5 4,75  .247 21.0  86.2 16.5 14,37
1.2 1.063 6.3 18.1 4.93 «260 24.3 86.0 16.8 16.61
1.3 1.035 7.1 18.3 4.74 248 22.1 86.6 17.2 16.29 |
o3 1.008 7.0 20.6 4.77 234 25.1 85.5 17.4 17.50
2.2 1.049 9.2 18,9 4.68 <249 24.9 85.8 17.4 16.38
2.2 1.064 8.1 21.4 4.55 215 22.6 84.6 15.4 14.85
] 1.006 7.1 17.9 4.86 274 24.0 85.8 17.2 14.73
J7.° 1.089 14.3 17.6 4.81 .275 22.4 86.5 18.0 13.77
2.9 1.083 9.2 22,1 4.8 .210 26.4 84.6 14.4 16.51
1.1 1.012 11.3 22.6 4.66 .208 24.6 85.6 15,9 16.96
2.6 1.142 15.6 19.0 4.72 ~ .251 24.2 87.1 16.1 17.81
1.6 1.189 13.2 21l.4 4.45 «210 25.7 85.6 15.6 14.12
.4 . 1.049 7.6 21.0 4.61 «222 25.9 85.4 15.6 15.41
) 1.086 16.6 19.5 4.68 .256 23.3 87.0 16.5 16.41
4 0 1.064 17.6 19.4 4.80 .251 25.5 88.2 18.8 15.53 ¢
2.8 1.066 8.3 18.6 4.89 +264 29.4 a7.1 1i7.2 15.70
o2 1.026 311.5 18.8 5.02 .270 27.2 85.8 17.8 15.55
o5 1.009 7.6 18,7 4.84 o267 23.0 85.1 18.4 14.92
e 1,079 13.8 20,2 4.68 «234 25.6 84.8 16.5 15.41
2.1 1.084 18.2 18.0 4.82 .254 22,5 88.1 16.4 16.19
.1 1.016 11.0 18.7  4.77 258 23.8 86,5 18.1 15.88
.8 1.086 17.7 20.0 5.04 «254 22.8 86,8 17.5 17.41
.9 1.025 8.7 20,9 4.56 «220 25.0 85.6 15.2 15.71
4.7 1.183 9.2 20,4 4.71 «233 25.5 86.7 17.3 15.98
1.1 1.032 11.4 19.6 4.66 .238 25.2 87.0 15.6 16.08
1.4 1,063 11.3 19.9 4,75 .242 24.2 86.1 16.4 15.73
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Crossing: ; 5% 1
rossing: : Pt
block : ‘ : 22 5
row : Pedigree number : Parent variety ég:
number : : 53 9
: : Z 3
i

101 S=3=3=3=Comp. Four County White 10
102 11+4-1-3= " " n " 10!
103 16-4-3-3- " " ® " 10
104 20-3~5~4 n " " 9
105 46~5-4-2- " " " " 9
106 56-3-3-4- " " N n 10
107 63ubalaba. * " " n iC
108{1) g7-2.2.3. " n n " -
109 80=1<3-6~ " " " v 10
110  101-4-5-5- " ' " " 10
111 128-1-3-2- % Silver King 9
112(2) Lindstrom ’ '
7117 - " Wwhite Flint 1%

113(1) 50-5-3-6- "™  Four County Wnite -
¥eans for all of the crosses in this group -
114 134-3-2-4- " C. I. 133 9
115(1) 135-4.5.6- " " ® =n -
1186 155«5-2-2- " now " 9
117  155-2-2-2- " Iodent 9
118 157=3=1=3- "% " 9
119 161-1-3-3- " w %
120 169-4-4-3a * " %
121 . 170+2-3-2- 7 " 42
122(1) 183-4.5-2. * . --
123 188=led-l- * n e
124 197=1-2-6- - 9
125 207~2«5=2~ " " s
126,., 215-2-5+1= " " 9
127(1} 219.3.1.5. * n -

224-2-2=]le © "

iz28
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Table 1
: : :q
[ 3 - ‘q
o - » q
. . o0
s : 2
. . b4
. R .4
i ; 4
Crossing: : Q
block : : ﬁ
row : Pedigree pumber = Parent wvariety e
number : H @
129 234-2=-3-1- Comp. Iodent
130 254-3-6<1~- " "
151(1) 262-3-3-2- ™ n
132 267 «3=5-2- 7 n
133 275-3-5-1- " C. I. 204
134(1) 27g.3.4.1- Bow om ;
135 28%«4+3-5- " Lancaster Surecrop
136 291-1-6-1= " " n
137{1) 307-2-4-2. " " "
139 315-2-4.3- " i "
140 317-3~1=2- " b "
141 324=2=2-1- " n "
142 331-3-1-7- " " T | ;
143 345+2-1abs " Black!s strain of Reid Yel. Dent q
144 348w3el -5 1] i b4 " " " "
1450) 349516 7 n n " n n "
1486 351~4=5-5. " n " " " n "
147 353=5=]lwle " L " " " " "
1480) 358w2«6=2- " Proudfit¥s strain of Reid Yel. Dent
149 565-4—5-1- n n )i 4 n ” 11 17
150 370-1-1-1- " n Cooon o ®ow n
151 389~5-2-1- " Krizer Bros. Yel. Dent
152 3g1-5-5.1- ° G " " n
153 3944221~ " n " " "
154 367T=1=2-1= " " - LA
155 398«]1~22- " McCulloch!s strain of Reid Yel. Dent
156 399-1-1-6- " n " vooom " "
157 411-3-3-3- " " " moon " "
158 415-5-4-4. " o " wooon " "
159 418-2~5-1- " Osterland!s strain of Reid Yel. Dent
160 419_2_2_4- 1 n 1 7 ” {4 "
161 420_2_7 -5_ it 44 1t " n " 7
162 433«2=3=le " Clark Yellow Dent
163"  240-1-3.7- " " e "
164 447=5=lw8- " L " "
165 451-1-5-1- " Walden Dent %
166 4604 «lube " " w
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Mean for 211 of the crosses in this group

(I)ESed in the correlation studies within inbred 1lines but not in the
(2)Used in the crossing experiments but not in the correlation studis
(3)Fhe dates for 1/4 tasseled and 1/4 silked are recorded as dates in
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