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Corn is pre-éminently the important cereal
grain of America,and its production and study perhaps
entirely overshadow +that of any other single crop and
yet a great many things remain to be learned about the
plant before we are able to intelligently answer many
of the simplest and most commonly encountered questions.

Volume upon volumé has been written and page
after page of statistical material has been compiled in
regard to the yield of corn, the various varieties, the
many s8oil requirements and the fertilizing problems. Not-
withstanding 81l this, vast amount of data and 211 of this
work that has been done, we find but comparatively little
in regard to the individual ear and its various charac-
teristics,

In spite of this lack of experimental data and
authentic results, we find practically every experiment
station in the country constructing a corn score card on
which is described, more or less briefly, the ideal ear of
corn and a percentage value given the various points
according to their relative importance. At least,given
in as nearly the relative importance as the authors were

able with their meager data.
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As for example, in the Missouri score card,
we find "Shape of ear - (10) - Bars should be as nearly
’cylindrical as possible and have straight rows running
from the butt to the tip. Rhese characters usually
indicate a high percent of corn-to cob and & large
number of kernels of uniform size and shape for planting."
This is only one example of many where the ideal is
chosen as one which "will usually indicate a high per-
cent of corn to cob."

Again in the same score card we find, "Space -
(5) - There should be no open space between rows, nor
between the kernels in the row, either at the crown or
at the cob."™ Here agein, reason had perhaps as much
or more to do with the choice of the ideal than did the
comparatively small amount of actual data available.

Stiil we find other statements, "The ideal
kernel is slightly wedge shaped but not po;nted, the
length of which is approximately one and one-half times
as great as the width at the widest part.” In the same
score card, just as in many others, the length and cir-.
cumference is also specified and of course, while some-
what arbitrary, it is understood to represent the ideal.

In addition to the above mentioned things which

are largely miitters of external appearance of the ear,






the cob should also be considered and indeed is in all
score cards, each one saying in substance thet there
are two extremes - the medium being the best to choose.
In sddition to size, the density or firmness of the
cob no doubt has some importance.

Strange as it may seem, with all the studies
that have been made and with all the correlations
that have been secured, practically nothing is known
in regard to the amount of the moisture lost by corn
after harvest and the various things affecting this

problen.
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OBJECT OF THE INVESTIGATION.

In view of this seeming lack
of date on these important points,
and realizing that a careful study of
a large number of ears would throw
gome light upon some of these fundamen$-
al relations existing between the
various charactecrs of an ear of corn,

this thesis was begun in the fall of 1910.
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SCOPE OF TEE PROBLEN.

Not only was it decided to study the various
ear characters in regard to their effect upon the
shelling percent, but several other problems wvere
included. The investigations carried on in the
study of this problem may be said to cover six lines
of investigation‘as well as various closely associated
considerations. These main lines of investigation
include, the relation existing between -

I. Ear charcter and shelling percent.

II.Xernel charecter and shelling percent.

III.Cob character and shelling percent.

IV.Bar character and rapidity of curing.

V.Kernel character and rspidity of curing.

VI.Cob character and repidity of curing-.

of course, these various subjects serve but
to indicate the line of work as the characters crossed
end interlaced so completely that the actual data
secured in pursuance of the investigational work was

greatly increased.






WORK OF OTHER INVESTIGATORS.

An exhaustive study of the vériouspublications
revealed the fact that previous work along these
lines was very limited and that in but very few cases
had the problems in this investigation even been taken
up at all. |

| An abundance of literature could be found in
regard to the heredity of the various characters so
far as field productivity was concerned, but beyond this
but little could be found.

The Nebraska Experiment Station carried on some
very interesting work in regard to the various ear and
kernel characters and their germination and productivity.
The Indiana and Ohio stations have both done considerable
work with ear characters, but the work tends largely
to the production side and therefore is found to be
only slightly applicable in this connection. While
in each of these cases and in many others, the ear
characters as well as the kernel and perhaps the cob
characters were concidered, it was from a different
viewpoint and therefore the results are not useful in

this connection.






PLAN OF THE WORK.

The work which was begun in 1910 was
divided into two distinet sections - one, the study
of factors influencing the shelling percent,and the
other the rate or amount of shrinkage as affected by
various characters. |

The 1910 Corn.

The original sample of corn,; six-hundred and
sixty ears of pure bred Boone County White was secured
froﬁ lir. George Hechler of Dalton, liissouri. The corn,
which was grown on rather rich alluvial land, was some-

e

what above the average for Boone County White and had a

-

slight tendency to run rather rough but teken as a whole,

ey

the type was good for a large strain of Boone County Vhife

corne.
In the selection of this corn, no particuler

peins vere exercised other than to select good seed corn

fairly true to the type of the variety. The selection of

the seed was done in the field covering a period of time

from about November first to December twentieth. Throughout

the work of selection, the quality end size as well as

type were uppermost in the minds of the men doing the

selection with the result that the size as & whole may be

slightly greater than ie that of ordinary Boone County wWhite.






To be sure, during the month and a half of

time which elapsed from the beginning of the husking
~to the last, there was considerable unfavorable weather
and this fact may have had some influence ugon the
gquality of this corn. 1In addition to this fact, the
corn was piled in a tightly boarded crib in considerable
quantity,perhaps 200 bushel, and allowed to remain there
until spring.

It can not be guestioned but that a great
amount of this corn, espécially that which wes gathered
in early November, had & large amount of water in it
and being piled in a tight crib would not be at all
conducive to rapid drying.

It is a generally recognized fact that corn
contuining a relatively high amount of moisture as this
corn undoubtedly did; will when exposed to freezes and
cold weather before being given_time to ary out, be
inclined to depreciete especially in viability. The
moisture contained within the cells will freeze therchy
rupturing the germ. This may perhaps be an explanation
of why & comparatively high percent of this cérn had

wrinkled germ surfuces.

The 1911 Corn.

The corn for the work begun in 1911 was an

.
s

entirely different type of corn and a3 the descriptions






will show that in sections A, C, D & E was an extremel
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large corn for a strain of Boone County Whi
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hundred ears included in this lobt of corn were much

[al]

more variable in type and did not represent nearly; so
uniform a quantity of seed corn.

The Boone Couhty White corn selected for this
work received no special treatment or care other than
that given ordinary seed. The corn was secured fron lir.
J.L. Carpenter of Molino, iissouri and was grown on rich,
second-bocttom land ncer iolino.

The corn was selected from the field during the
first week in October. . Section A was started
in the test immediatcly. Sections C, D, and E were selected
from the field Ocbtober tenth and were sent within a few
days the drying test being started some time later due to
slow trensfer on thﬁ railroad.

The Gob-pipe corn, Section F, was secured from
lr. Wm. Brune and was grovn in the bottom near Hartsburg.
The ears were quite typical for the variety and, as the
descriptions show, meny esrs viere very much larger and_yet
had a good emount of corn onrthem. This coin received .no

particular care other thanto practice field seleciion. The

corn ves received about ten days before the experiment was

L3

started.
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This corn was not selected to a defihite
close type, but on the other hand was selected with
the idece of giving considerable varistion within
types and es the descriptions show, this was very well
done. There is a great variation in length, circumfer-
ence, weight, indentation and composition, ae well as
in the other characters.

The corn used in this work weas separated
into five groups of one-hundred ears each and one
group of twenty-five ears. The first section was
received the last of CUctober and weighed and the char-
acvers taken liovember first. The second section was

g

rcecived December fifth and the charecters taken Decembder

seventh. The third, fourth and Tifth sections were re-

ceived December tenth and the tabulations made Decembeor

thirteenth. The fifth and lacst section was received

Deccnter twentieth and started December twenty-ninth.
The object of making these various seciions

was to facilitate the work of keeping the notes and

also to distribute the work out so that it would not

be too great at sny one time. This was especislly

adviseble as the work of checkihg the rate of moisture

loss nccessitated weighing the ears every two weeks

and as one-hundrcd ears took about t@o hours time to

weigh ené take notes on, it was especially beneficial to

have the weighing come on different deys.






The first three sections (A,B,C,) and the last
one (F) were Wéighed bi-weekly and any outstanding
peculiarities or importent changes were noted. These
weighings were continued throughout a period of
twelve weeks and the final weight and characters made
at the time of the last weighing or as scon thereafter
as could be done.

On account of the much greater amount of time
required to weigh on a torsion balance and also on
account of the possibility of making an error- in the

reading, it was decided to use a spring or postal scale

provided this could be used without any serious sacrifice

of accuracy.
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PRELILINARY DATA.

Accuracy of Spring Scules.

In order to determine the actual anount of
such inecuracy, should there be any, a preliminary test
was made with two spring scales as compared with an
accurate torsipn balance. Ten ears of corn were weighed

= »
in each test and the total weight‘as recorded by Ghe
gcales and by the balence, was recorded.

The result of this investigation is showm

in the table following:

Weight in Gremmes.

;Sample Tlo. ; Balance. : Spring 3cale.: Spring Scale.:
s 5 s No.1l. : Fo.2. .
: 1 . 5495.40 : 5475.70 . 5509.00 :
; 2 . 4036.05 i 4028.42 . 4045.07 :

e

The results here shown are responsible for the
decision to use spring scele, number 2 instead of using the
balances as was first tbought. This scale, which is
shovn in the picture opposite page 27 , registered in
ounces and the trunsfer from that denomination to grammes
was mede with the slide rule.

Methods of Taking Descriptions.

In order to do any authentic correlation work, it

is necessary to take very accurcte and complete descriptions

12






otherwise the possibility of securing correlations is
greatly lessened and the liklihood of drawing wrong con-
clusions is materially increased.

It was decided thet in order to minimize
the chance for error, the work of taking the descriptions
should 211 be done by the same person. This was '
considered advisable because of the possibility of two
individuels having different ideas &s to relationship
and the danger therefore that one would call a kernel wide
and shallow where another would term it medium in each
perticular. |

The seventeen charoclers were each teken sepa-
retely disregarding all ochers but the one in question.
This method, it was thought, would eliminate the possibility
of error to a minimum and would therefore make the
descriptions as accurate as it was possible to get them.

The dimencions were 2ll made with the same
instruments both at the first and at the last of the
period. All lengths were meaéured with a wood scale which
hed & movable block at the end meking it possible to read
accurately Go sixteenths of an inch. The circumferences
were all measured with a spring, pocket tape and were read
to the closest sixteenth.

The last column of the first six plates, that

of average weight of kernel, was secured by weilghing






accurately twenty avercge kernels and then dividing the

weight thus secured by twenty. The average kernel, which
was selected, was, as accurately as was possible to get it,

the representative of the ear. The corn all being shelled

and bottled, it was necessary (o take the sample from
the bulk seed. The bottle was thoroughly shaken and
the corn poured out. A representative type of kernel
was chosen and the twenty were picked according to the
standard. These same kernels were later immersed in
water to get the density of the kernels.

The various charactcrs that were taken
both on the 1910 and the 1911 corn, sections A-F, are
to be found in the following tables. The descriptions
for the 1910 corn were taken in the spring of 1910 while

the otrers were taken in November 1911.

Definition of Terms.

There is probably but a few legends which
heed eny explanation. The following terms used in the
descriptive tubles may be needed in order that the
tablesmay be more fully understood.

Shape of ear.

gy - = - - = cylindrical
P.Cy.- - - -partly cylindrical
Tem = = = = tapering

Rowis.
Stem = - = - streight
TeRe= = - - twist to right

TOLO"' L th'iSt tO 1efto
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Spa ce between rows.

Com = = = - - close
MeCom = - - = medium close
MeOom = = = =« medium open
Dom = = = = = cpen

Th- - - - - thick

H.Th= = = = = medium thick -
M-=----- med ium

MeTew = - - -medimwm thin

PTeow = = = = = thin

P large

H.Le= - - - - meaium large
M= = = - - - medium

H.Sem = = - - medium small
Sem = = = - - small.

Ffurther explanation should perhaps be
given the various classifications which will be
used throughout the following pages. The "Ear_
Cheracters" include length, circumference, number
of rows, weight, shape of eay,and indentation.
"Wernel Characters"™ comprise depth, width, space

between rows, composition, and size of germ.
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RELATION OF EAR CEARACTHR TO
SHELLING PERCENT.

An effort was made to classify the various ears
into & series of related groups of distinct characters
with the hope that some definite idea as to the fuctors
governing shelling percent could be correleted.

The entire number, 1185 ears, was used
in this work and while the standards were not all
uniform,due to an unevenness in the size and character
of the corn, the effort was made to get as nearly a
proportionate number in each class as possible.

As a general rule, 15% was used as the number
to represent each of the extrecmes and 70% therefore was
used as the average. This rule was quite uniform however
and with a few exceptions the figurcs did not miss this

more than three percent either way.

(Table A.)






{Table A.)

RELATION BAR CEHARACTERS TCO SHELLING %.

:Ear Churccter :Shelling Percent :Shelling Percent
: . : -3 1910 Corn : 1911 Corn
Long Bars 84.05 84 .37
Short Ears 86.11 84.49
Large Circumference 84 .37 84.72
Small " 84.75 86.26
Large lio. Rows 85.00 85.46
Small " " 83.33 84.51
Heavy Bars o 83.82 85.96
Light Eers 89.89 85.69
Cylindrical 84.14 85.18
Tapering 84.40 84.58
Rough Indentation 84.13 83.88
Smooth " 84.24 84.23
Long-Tepering-Smooth 83.62
Long-Tepering-Rough 83.37 84.09
Lorng-Cylindrical-Rough 83.13

Short-Tapering-Smooth ' 83.68

Short-Tapering-Rough 85.19







Length of Ear.

In both series, the short ears have the
preference although in the 1911 corn the difference
is not marked. This was very likely due to the fact
that the short ears in this corn scemed to run more
uniformly tapering and smooth than did those in the
191C corn.

Circumfercnce of Ear.

The small circumference in both cases gives
the highest shelling percent. This is expiained by the
fact that as the cirqumference increases, the cob inecreases
proportionately and as a rule the space between the rows
likewise increases. The large circumference ears tending
to have & wider space than those of smaller circumference.

Number of Rows.

Both the series show a decided advantage for the
larger number of rows, due to the fact that as the number
of rows increase, the space between rows, as a rule, decreases.
No conclusions could be drawn however, as to any one
number of rows being uniformly a higher yielder of corn than
another. The shelling percent is influenced by so many
other factors that about the only conclusion that can be
drawn is that the greater number of rows will give a hicher
average percent.

Weight of Ear.

A striking advantage in favor of the light ear
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in the 1910 corn with practically no difference in the
1911 séries, the heavy seeming to heve a slight advan-
tage. This seeming contradiction may be at least in
part explained by the fact that in every case this corn
had an abundance of cob and very likely the large cob
was found in the small ear at least to the point of
equalizing the results.

Shape of Rar.

Apparently anobther contradiction which mey be
partly due to the fact that the 1910 corn was quite uniform
and the actual taper to the ear was but slight while in
the 1911 corn due to the great variation of types the
tapering ear represents en entirely different type on
which in many cases the kernels became guite shallow and
round at the tip with & frequent appesrance of the cobs.

Indentation.

In both series, the smoother type of corn gave
the higher percent of shelled corn. The writer explains
this apparent contradiction of previous theories on the
basis of kernel density. A4s a rule, the smooth tyne of
kernel runs medium horny to horny with & density Of,
perhaps .10 higher than the starchy which as a rule may
be said to be of a rough indentation.

This greater roughness in the starchy kernel is
the result of the drying of the crown starch and as those

kernels have a super-abundance of that particular constit-
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uent the drying process causes & much more rouchened
surface.

Combined Characters.

In order to offset as far as possible, the
influence of other characters it was decided to
combine characters in so far as was possible, and see
the relationships between the different distinct
types.

In the 191C corn it was not possible to
get but two types in large enough numbers to be
considered authentic. Here again the tapering eear
has a shade the advantage where combined characters
are used.

The rough indentation seemed to get a trifle
the advantage in the long tepering ears and a noticeable
inereasse in the short tapering ears in the 1911 section.
This may be due to the fact that it was not possible
to ~et as great a number of the rough ears, about 50%
of the number represented in the smooth ear class, and in

all cases the rough ears run on an average deeper kerneled,

the smooth being wider kernels with less depth.






RELATION OF KERNEL CIIARACTER TO
SHELLING PERCEIT.

The entire number of ears was further classi-
fied dpon the basis of kernel characters and the relative
value of the different types of kernels estimated so
far as their influence upon the shelling percent could
be determined. Here again the same rule was applied
allowing the majority to represent about 70% of the total
number.

Some difficulty was experienced in this
classification when the characters were taken in
regard to size of germ. No doubt, the size of germ
should be considered in a relative way but this was found
very difficult to do and in spite of efforts to counter-
act this tendency, a small kernel with & small germ
which was perhaps medium to large in proportion to the

kernel Was very likely classed as small. This explana-

tion may perhaps have come bearing in the table following:

{Table B.)
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(Teble B.)

RELATION KSZRNEL CHLRACTER3S T¢ SHELLING %.

:Shelling rercent :Shelling Percent:

Kernel Character : 1910 Corn : 1911 Corn
Deep 85.74 86.40
Shallow 83.056 83.24
Wide 85.79 84.12
Narrow 85.15 85.69
Closc Space 85.17 85.12
Open Space 84.36 84.94
Horny Composition 81.99 83.79
Starchy Composition 85.49 85.59
Large Germ 85.14 84.78

Smell Germ . 82.97 85.47
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Depth. of Kernel.

As weas expected, the deep kernel gave the
high shelling percent although the difference was not
as great as might at first be expected. Here again
the kernel composition undoubtedly pleyed some part and
although it did not, of course, offset the depth, it

gended to more nearly equalize the two.

Width of Kernel.

| . The narrow kernel as was anticipated gave the
higher percent of corn to cob. The difference here again
is not as greét as it would have been had the kernels
been of the same composition.

Space between Rows.

This is vittually a repetition of the kernel
width and the explanation there is likewise appiicable
here as the wide kernel had rounded edges and wide space
as a rule.

Kernel Composition.

_Both series agree that kernels of a starechy
composition give the higher shelling percent notwithstanding
the opposing factor of the densities of the two. This
fect is explained when we know that in practically every
case, the starchy kernel was a kernel of more thgn average
depth while the horny kernel included a great number which
were of less than averasge depth, wider than the average,
and wifh more space between the rows. At first considera-
tion, this may be considered a contradiction of the result

noted under "Indentation" in Table A. But upon further
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analysis it is found to be emtirely in kéepring. It
should be remembered in this connection that the
indentation in Teble A includec many more ears than
does the composition now under consideration. It is
further true that the smooth kernels, not only had a
much higher density than the rough and that this grouwp
also included many kernels of medium %o greater depth
while the horny composition kernels were practically
all medium to shallow. In the light of these facts,
the results are entirely reasonable.

Size of Gernm.

At f¥st there seems to be a contradiction
here which would question the result but the sixty-nine
hundredths of a percent is in the writers estimation
easily explainable in the light of what was mentioned
just before the preceeding table. That is, that the
small kernel was inclined to be given credit for having
a small germ even though that germ may have been medium
to large in proportion to the size of the face of the

kernel.

In other words, very likely the deep, narrow
kernel w.s marked with a small germ when in actual pro-
portion to the germ surface it might well have been

called medium in size.

In the writer's estimation, the percent shown
in the 1910 corn more nesrly represcnts the actual

condition because the kernel densiiy is unaoubtedly






greater with the large germ and this would therefore
have a tendency to create a relatively higher shelling

percent than would be found in the small germ.
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RELATION OF KERNEL CHARACTER TC KERNEL -
WEIGHT & DENSITY. '

The six-hundred and sixty ears of the
1910 corn were used for this work and the weight of
twenty kernels was accurstely determined on the chemical
balances. The kernels were cleeaned of any chaff or
other material which would cause bubbles to adhere to the
surface, immersed in an accurately graduated cylinder
end a reading made of the displacement. Owing to the
fact thet the method was not sufficiently accurste to
read closer than to tenths and estimate to hundredths of
a cubic centimeter, it was not deemed advisable to
ﬁake any corrections for temperature. This being

the case, the displacement was divided directly into

the weight to give the density.

(Table C.)






(Table C.)

CHARACTER OF KERNEL TO AVERAGE

WREIGHT & DENSITY.

Character Kernel

Wt. 20 Av. Kernels} Ave.Density Kernel

sseme

Deep Kernel «329 1.242
Shallow Kernel ; 6.672 1.265
Wide Kernmel 8.204 1.242
Narrow Kernel 6.485 1.260
Close Space 6.957 1.242
Open Space 7.266 1.249
Rough Indentation 7.209 1.245
Smooth Indentation 7.228 1.294
Horny Composition 7.106 1.238
Medium Horny 7.5654 1.286
Medium Starchy . 7.3439 1.237
Starchy Composition 7.089 1.191
Large Germ 7.9561 1.342

Small Germ 6.651 1.252
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Kernel Depth.

As might have been expected, the deeper
kernel gavé the greater weight although the difference
wes not as much as it undoubtedly would have been had
it not been for the starchy character of the decy kernel.
This fact is nicely shown by the density which is
twelve hundredths greater for the shallow then for the
deep kernel.

Kernel Depth.

The wide kernel had a decided advantage in
weight although the density was in favor of the
narrower kernel. The difference in this regard however,
is not great, being but eighteen thousandths.

Kernel Space.

Here again, the open space shows that it is
associated with the wider kernel as that type of kernel
is heavier than the narrow. The density while prac-
tically the same mipht be said to favor the wide space
should there be any prc«ference.

Indentation.

The horny,smoother kernel again leads both
in weight and density. The same reason given under
kernel depth holds here. The ex-lanation given under
"kernel composition™ in Teble B should also be applied
here in comparing the result of weight anc density in

the indentation and composition as shown by this table.






Compos ition.

Practically no difference is to be noted
in weight between the kernels of starchy composition
and those of a horny character. The greater depth of the
former perheps explains this condition as otherwide the
horny kernel would most surely outweigh the starchy one.

The medium horny and medium starchy, while they
each weigh appreciably more than either of the other
two, beér the seme relationship so far as the amount
of starch is concerned. This greater weight is
doubtless due to the‘fact that these classes included
spproximately seventy percent of the corn being tested
and would therefore very likely run somewhat heavier
than either of the two other classes as a vast majority of
the wide kernels of average to greater depth were either
medium horny or medium starchy and would therefore come
in at tpis point. The starchy kernels were deep but
narrow while the horny were wider but more shallow.

The density in this case is particularly
signifieant and bears out, perfectly, what had been
enticipated in the remarks in the discussions of
of previous tables. The horny kernel with a density of
1.5338 stands 147 higher than the starchy while the medium
horny and medium starchy occupy positions in direct pro-

portion to the ratio as set by the two extremes.

40
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Size of Germ.

Here agein the larger germ showa its
influence and as was suggested, under the dis-
cussion of "Shelling Percent™ as affected by this
factor, proves that the larger germ with its com-
parative high percent of o0il - does increase the
kernel weight and density and would therefore have
& tendency to impress: that character upon the

shelling percent of the ear.







RELATION OF BAR CHaRACTsR 10 KERFEL &
CUB DELISITY .

The entire number of ears was used for the
cob density while but the sixz-hundred and sixty ears
of the 1910 corn were used for the kernel density es
wes explained in the foregoing pages.

Cob density was determined very similarly to
the kernel density, the weiched cobs being immersed in
water contained in a graduvated cylirder and the dis-
placement read directly.

Several mebthoés of procedure were tried but the
best results were gotten by immersing the cobs untreated
in the water. Coating with paraffine was tried butthis
proved very unsatisfactory as much more water seem@d to
adhere as bubbles and the different readings on the same
cob were quilte variable one time with another due to this
fact.

It was at first thought that the chaff on the
outside of the cob would be very objectionable as it would
hold a great amount of eir in the form of bubbles and in
order to alleviate this difficulty, burning the chaff was
tried. This however, wes the least practicel of any of
the methods as it seemed to open up the pores in the cob

to such an extent that it was impossidle to get e reading

due to the extremely rapid absorption of water.
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Everything considered, the immersion of the
untreated cob was much the most practical and especially
since the cobs were to be dried and later tried for their
crushing strength.

The following table shows the density of both
kernel and cob for the 1910 corh and the density of cob
for that of 1911.

(Table D.)

Length.

Practically no difference is to be found in
the long and short ear in either of these characters.

Circumference.

Here again we have the character of kernel
correlated with the density of both the kernel and cob.
Phe ears of large circumference were in most cases, ears
of deep grains with & rough indentation and therefore a
gstarchy kernel. The ears of smaller circumfe:ence were as

proportionately
a rule those with shallower grains und/larser cobs. The
larger cob is always correlated with @ higher density as

shown in both cases here.

Number Rows.

The séme condition holds true for the number of
rows-} The small number of rows with the open space and
wide kernel had relstively the larger cob.. The ears of
large number of rows were usually ears of greater circum-

ference, the kernels being more starchy and somewhat deeper.






(Table D.)

RELATION OF 2AR CHARACTIRS TO COB

& XKSRNZL DENSITY .

Ear Character

esmme

Kernel :Cob Density : Cob Uensity

o oo

Density 1910 1911
Long 1.263 .4281 . 3596
Short 1.254 «4246 .3691
Large Circumf. 1240 4120 .36565
Small " 1.27k 4446 .3668
Large llo. Rows 1.246 .4002 . 3457
Smeall No. Rows 1.257 L4439 3772
Heavy 1.250 4712 . 35617
Light ‘ 1.262 .4198 . 3425
Cylindrical 1.254 4175 . 3629
Tapering 1.258% 4521 .3641
Rough 1.245 4263 . 3578
Smooth | 1.294 4431 3728
High Shelling % 1.2518 W5620 .3201

Low Shelling % 1.2799 .4790 .3916







45

Weight.

Exactly wrnat might have been anticipated in the
light of the above reasoning, was secured. That is, with
the heavy ears we find the lower density; of kernel because
these are the rough ears of the starchy composition.

Here again, we have the cob densities correlated with
the weight of ear, the heavy ear having thé high cob
density.

Shepe.

" As has been noted in the table there was
practicaelly no difference between the c¢ylindrical and
tapering cor in kernel density but in cob density there
was quite a veriation. This is explained by the fact ﬁhat
in the cylindricel ear the pith remains about the same
in size clear to the tip while in the tapering ear it
decreases more rapidly in proportién than the cob.

Indentation.

In indentation the kernel density again shows
somewhet in favor of the smooth ear, therefore the more
horny kernel. The density is, as might have been expected,

greater for the smooth ear which has on an average & larger

cob.

8helling Percent.

Again the difference nobed is one of kernel
composition very largely. The high shelling ears, while

they may include many smooth indentation ears, are medium
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horny ta starchy while the low shelling egrs are
medium starchy to hotny. This fact explains the

" difference in density quite easily. In cob density,
the low shelling ear with the large woody cob

(the heavy cob} has a decided adventage.
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RELATION OF KERNEL CHARACTER TO KERNZL
| & COB DENSITY . .

In this work, as in the preceding table = D =~
all the ears were used to determine the cob density
while only the 1910 corn was used in the determination
of kernel density.
(Table E.)

Depth of Kernel.

Again, we note the effect of depth upon the
dérisdty of kernel and also note that the same relation-
ship exists as was found to be the rule in Table D, namely
that the smooth, shellow kermel was inclined to be associated
with the larger, more dense cob. The kernel dehsity and
cob density here seem to be correlated in both samples of
corn.

Width of Kernel.

 As in the table'previously ncted, the nerrow
kernel of gréater depth was the kernel of higher density,
although the difference, .018 is not enough to justify any
decisions other tham have been previously made.

The cob density is likewise not as decidedly
influenced by this cheracter as in some others. This,
however, is a minor charaecter for this point and no great
importance is theiefore attached to this. The cob densities

will also be noted to disagree but as this point is a minor
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one snd one which other factors so completely overcome,
no perticular value 1s at stake. |
Space.

’ In this character, ds in that of the kernel
width, the difference hetween kernel densities is not
enoﬁgh to bé of much significance The demnsity however,
shows more difference and, as might be expected, it being
highest for the open space’bears out the conclusion in
Table D, under Number of Rows.

Composition.

A great difference 1s agein noted belween the
starchy and horny kernel in density of kernel end this same
correlation'is borne out in the density of cob: that is,
that ag the density of kernel increases, the dersity of cob
likewise increases although there does not seem to be &
definite ratio. This correlétion will be found to exist
unless in some particular character where it loses 1its
identity by bversha&owing characters.

Size of Cerm.

In this character, the density of kernel is the
only thing vhich shows variation enoush to Justiry any very
conclusive statements, other than to say thot the rule just

mentioned is again borne out in this charscter of Size of

Germ.






(Table E.)

RELATION OF X=ZRISL CHARACTERS TU

COB & KuRIZL DENSITY .

: Density of Cob

Kernel Character§ Kernel Density i—Ygig . 1911

Deep 1.242 4236 . 3507
Shallow 1.365 <4583 . 3852
Wice 242 422 . 2466
Narrow 1.260 .4150 . 20008
Close l.242 <4029 3529
Open 1.249 4360 . 5694
Horny 1.338 5210 - 8707
Starchy 1.191 4021 . 3619
Large Germ l.242 . 4468 <0075

Small Germ 1«22 4525 + 5403

49
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RELATION OF HAR CHARACTERS TO EKZRNEL &
CO3 DENSITY & CRUSHING STRESS.

In addition to determining the relative
densities of the different cobs, it was decided to
still further correlate the densities or rather the
hardness of the cobs by a crushing strength of all the
cobs in the 1910 corn.

That this might be best done, it was decided
to cut each cob into two sections of exactly two
inches each)starting the first of the sections two
inches from the butt of the cob and allowing the other
end to go where it would.

After cutting these sections and numbering
them, they were accurately measured at each enc, the
diameter of both pith end woody fibre being considered.
An average figurc wes then taken {for these diameters
a8 is recorded in Table F. ;A computing table was then
used end the area of the inner circle subtracted from the
whole circle and this figure teken as the area of woody
fibre. This computation was made in order to get 2ll
the crushing strengths to 2 uniform basis.

Expressed as they are in columns of the table
the Breakinz Stress is comparable one with another because

all are figured to the same resisting area, and it may
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. fable F.)

LEB2. L in Gaaims | Dermity | Cans malok P Tl abee e ool | ST s ] Ped kdona! |
8 63.78  .B798  .725 .352 .3314 199G 6004 1.266
18 49.61 .3421 .800 .425 .3682 1045 2838 1.244
20 70.88 .4244 .850 .360 4909 2000 4074 1.268
26 67.18 .2839 .85 .40 .47X0 2115 4490 1.265
27  70.88 .4060 .97 .45 5400 2540 4704 1.242
30 49.61 .4725 .70 .38 .2608 1430 5483 1.364
32 77.96 .4103 1.10 .52 7516 1720 2287 1.266
34 74.28 .4502 .85 .45 .4510 1580 3503
35 92.14 .4981 .97 .42 .5400 3250 6019 1.264
36 99.25 .5095 .90 .42 .4955 3850 770 1.264
58 70.88 .4060 1.00 .45 .6351 1660 2618 1.236
59 63.78 .3645 .97 .57 4418 2040 4618 1.315
60 2.78 .4262 .90 .52 L4230 1140 2695 1.267
61 67.18 .3839 .95 .57 .3973 1620 4078 1« 230
62  61.22 .3710 .87 .40 .4710 1825 3875 1.276
63 67.18 .4799 .85 .40 .3695 1745 4721 1.271
64 70.88 .3831 1.02 .55 .6369 1790 3334 1.377
66  70.88 .4430 .86 .52 L3789 1745 4605 1.294
69  95.02 .5589 .95 .51 .4940 2565 5192 1.255
70 53%.02 .3213 .94 .57 .4418 1180 2672 1.261
71 70.88 .4170 1.0G  .bBE 5369 2120 3949 1.277
74  99.25 .4411 1.12 .50 L6351 3420 5385 1.332
75  92.14 4725 1.05 .56 .5369 2270 4228 1.229
76 85.05 .4597 .97 .52 .4679 1870 4005 1.273
"7 67.18 .3199 1.05 .65 .5495 1555 2850 1.260
"8 56.70 .3658 1.00 .47 .6351 1900 2992 1.192
79  60.10 .4007 .81 .45 .3682 1565 4250 1.2902
81 95.64 .4782 1.07 .63 .4818 2463 5112 1.288
82  70.88 .4573 .92 .50 L4940 1690 2421 1.262
83 81.%6 .4068 1.02 .52 .5661 3805 6721 1.255
84 56.70 .3910 .75 .40 .3115 1540 4944 1.290
86 92.14 .4849 1.00 .50 .5891 2245 2811 1.276
88 95.64 .4905 .9C .47 .4495 2385 5306 1871
89 70.88 .3938 .87 .42 .4510 1585 3515 1.271
90 67.18 .4799 .85 .45 .4510 2342 5195 1.280
91 77.96 .4872 .75 .46 .2455 2030 8269 1.262
92  63.78 .4556 .84 .40 .3796 1540 4087 1.217
93  60.10 .4007 .82 .42 .5682 1742 4731 1.251
94 85.06 .5156 .95  .b2 L4679 2647 5645 1.258
95 70.88 .4888 .78 .40 .3498 1855 5304 1.279
96  60.10 .4293 .80 .37 .4081 1352 3313 1.194
97  92.14 .4188 1.00 .56 5359 5325 6205 1.25%
98 92.14 .4726 .92 .60 L4040 2445 4949 1.202
99 85.056 .4252 .95 .40 5600 3362 6014 1.287
100 95.64 .5169 1.00 .48 .6891 4702 6824
101 56.70 .3658 .85 .50 .3156 1837 5858 1.255
104 70.88 .4888 .80 .40 .o882 19880 5101 1.214
106 77.96 .4214 .95 .52 L4679 2247 4802 1.139
107 102.62 .4887 1.00 .47 .6891 4487 6512 1.5u2
108 81l.536 .3874 1.00 b7 .H569 22eb 4144 1-‘25u
109 92.14 .4188 1.10 .57 .5408 2707 5055 1.261
111 56.70 .43%62 .72 .40 .2762 1865 6756 1.246
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112 77.96 . 5898 .99 .54 .6390 .2847 %360 1.291
113 85.05 4476 1.00 .50 .5891 2220 3762 1.267
114 85.05 .5003 .90 .52 4234 2600 6141 1.231
115 70.88 .4170 .95 .51 .4940 - 1865 2775 1.295
116 85.05 .5315 .90 .42 .4950 2265 4576 1.209
118 92.14 .4850 .90 .41 .5150 1520 2952 1.259
119 63.78 .3543 1.10 .62 .5817 1280 2200 1.257
120 67.18 . 3839 .95 .50 .4940 1840 3725 1.209
121 81.36 .2616 1.10 .57 .5408 1920 5650 1.247
122 85.05 .4149 1.02 .52 L5661 2185 3860 1.302
123 177.96 .4872 .85 .35 .4909 2305 4696 1.248
125 70.88 3731 .96 .56 .4418 1635 3701 1.278
126 67.18 ..3952 .88 .42 4710 1550 3291 1.294
128 60.10 . 3877 .90 .50 .4990 1990 3988 1.818
129 77.96 . 3898 .95 .55 .4418 2025 4584 1.268
130 77.96 .4586 .95 47 .4230 1890 4468 1.299
131 49.61 . 3816 .79 .45 .4682 1440 2076 1.268
133 56.70 .3910 .89 41 .5150 1725 3350 1.210
136 74.28 .5122 7B .31 .3654 2095 5734 1.228
139 67.18 .4198 .87 .45 .4510 1667 3696 1.250
140 74.28 L4370 .92 .35 .5799 1920 3511 1.194
141 120.50 .5603 .87 .45 4510 4295 9523 1.285
142 74.28 .3718 .92 .52 .4679 1682 3595 1.192
143 106.30 .5457 1.00 .57 .5359 3190 5953 1.297
147 170.88 .48868 .82 .30 .3882 1240 3194 1+.876
148 63.78 .4254 .76 .37 .3314 1785 5386 1.249
149 77.96 4331 .90 .57 .4230 1645 7889 1.237
150 B81.36 4172 .95 .52 4679 2457 5251 1.292
151 106.30 5313 1.05 .44 .6351 23295 5188 1.318
153 85.05 .4253 1.12 .65 .4495 1940 4316 1.281
155 56.70 .4050 .85 .40 4710 1515 3217 1.314
156 174.28 .4502 .83 .32 .4418 2255 5104 1.197
157 85.05 L4475 ° .90 .40 .5150 3750 7282 1.098
159 70.88 .4296 .87 .40 4710 1545 3280 1.203
160 113.50 5974 .90 .40 .5150 4255 8262 1.319
162 70.88 .4430 1.00 .66 .5495 1342 2442

163 63.78 .4555 .67 .30 .2945 1605 5450 1.302
164 81.36 .4649 ‘78 .32 .4034 1465 3632 1.268
1656 70.88 .4168 .86 .45 .4510 1767 3918 1.218
166 174.28 .4952 .82 .41 .2882 1920 4946 1.258
167 81.36 .4931 .92 .42 .4600 2175 4728 °  1.280
168  49.61 .3675 .78 .45 .3068 850 2770 1.189
170 56.70 .2544 .82 .42 .3682 1580 4291 1.254
173 74.28 4370 .90 .50 4450 2390 5323 185
176 56470 .3658 .82 42 . 3682 1525 4142 1.169
177 n4.28 .3718 1.05 .60 .5495 2975 5415 1.190
179 85.05 .4861 .85 .42 4696 2260 3968 1.324
180 99.25 L3970 1.04 .67 .5173 1810 3499 1.284
181 67.18 4633 .85 .45 .4510 2160 4790 1.217
182 70.88 .3822 1.12 .45 6152 1955 3178 1.257
182 70.88 .4168 .80 .50 .4564 2125 4656 1.296
184 67.18 L4334 .80 .42 .%682 1635 §421 1.273
185 9g.14 .4980 .92 .45 .4600 1521 3207 1.§}u
187 60.10 .3756 .90 47 4495 1525 3392 1.23
188 70.88 .3544 1.00 .57 .5259 1850 545§ 1.278
189 77.96 L4106 1.06 .47 .6152 2155 3503 1.288
190 70.88 .4725 .86 .45 .4280 2295 5363 1.177

o2
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191 63.78 . 3543 .88 .47 .4270 1710 4008 1.236
92 95.54 .5165 .94 .36 .8799 3208 5518 1.280
195 63.78 . 3865 .82 .44 . 5682 1445 3925 1.257
194 49.61 . 3969 .80 .47 .4564 1800 5944 1.184
196 63.78 .3752 .90 .52 .4230 15956 3771 1.221

196 b57.70 .40560 .75 .36 . 3115 2060 6582 1.275
197 70.88 .52560 .87 .40 .4710 2260 4798 1.274
198 77.96 -4455 .91 .47 «4720 2920 6<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>