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INTRODUCTION.

froblem Investigated:

A great amount of literature has been
published upon the selection of-types'of seed corn
which will produce the best yield of grain. It is
the geheral opinion of most agriculturists fhat
there are certain physical and chemical character-
istics of the ear and kernel which have a marked
influence upon the yieldﬂ This is so universal that
we have score cards which set forth the ideal type
of ear and give certain values to the different
characters.

In general, the score cards are alike and all
agree upon the gharacters which are desirable. They
set forth a very s@milar type of ideal ear. No doubt
the ear with the score card characters and type
approaches that type of ideal ear which is the highest
producer, but the question arises as to: How far
should we carry on the selection for these charac-
ters? Is the extreme perfection the best or is it
possible to carry the selection for a cheracter
béyond the point of best production and thereby

decrease instead of finorease the yield?






Many experiments have been made upon the
effect of physical characters upon the vyield
of corn, but almost all of this work has been
done in a general way. It is with the results
of these investigations that we have developed
the score cards. The investigations previously
carried on have been by taking what we now consider
an obviously poor type and comparing it with e
type genefally accepted to be good. For instance,
a small wrinkled germ would be compared with a large,
full, bright one, or an ear of very small
circumference and tapering Wit§#7cylindrical in
shape, and otherwisebconforming to the standard
of an ideal ear.

In view of the above conditions, end knowing
that the yield if largely influenced by the germi-
nation of the kernels and early vigor of the plants,

the problem herein considered was begin in the spring

of 1911.






The work of investigation of this problem was done
in connection with the Adams Fund Experiment upon the
Development of the Maize Plant, now being carried on by
the Agronomy Department of the Agricultural College,
University of Missoﬁri under the supervision of Professor
M. F. Miller. Due credit is hereby given to the
University for all aid and assistance received from the use
of data from the above experiment and appreciation shown
for the valuable suggestions and assisftance given by
Professor Miller. | '

Problem Investigated.

The problem for investigation is :- The effect o£
certain physical and chemical characteristics of the ear
and kernel of the maize plant upon the germination, growth
and vigor of the young plants.

In this experiment the following physical characters

of the ear and kernel were studied:= .
The length of the individual ears..

the circumference of the individusl ears

the weight of the individual ears.

The number of rows of kernels on the ears.

The straightness of the rows from butt to tip of the ear.
The shape of the ear.

The space between kernels upon the ear.

The indentation of the kernel.

The width of the kernel.

The depth of the kernel. .






The size of the germs. _
, TheAcomposition of the endospeim of the kernel (horny
- o starchy.) | | |

The per cent of corn to éob.

The weight of average.kernéi,on each éar.

The high extreme and the low extreme‘and the interme@diate
class of each physical character was selected and their
effects upon the germination, growth and vigor of the
plants investigated. | .

By taking dn equal nﬁmber of grains from ecach ear
falling within that division of a physical charscteristic,
a composite sample was obtained and a chemical analysis
made of the sample. This was done to get an'estimate of
the effect of these charaCtgrs upon the chemical composition
of the kernel. By teking these: analyses, the effect of the
following compounds upon the germination, growth and vigor
was studied:

The per cent moisture content of the kernel.

The per cent protein content of the kernel.

The per cent fat content of the kernel.

The per cent ash content of the kernel.

The per cent fiber contént of the kernel.

The per cent nitrogen free extract in the kernel.

A correlated experiment was carried on in connection
with the above investigations. it was the effect of horny and
starchy endosperms of the kernel upon the germination, growth
and vigor of the young plants, where the kernels were planted

in soil which contained an excess of moisture. This was






investigated with the hope of finding a type of corn best
adapted to a kind of soilgcommén to Northeast Missouri.

The lend in this section is prairie land and a rather heavy
so0il with a sort of hard pan subsoil. The soil has poor
draihage and often remains wet and cold until late in the .
spring. This causes the farmers of the section a greaf
deal of difficulty in securing an early, strong and even
stand of corn upon this land, often resulting in very

unsatisfactory yields.

Work of Other Investigatorsj

There was not any work found to have been done upon
the same line of investigation as this proﬁlem but a
considerable amount of correlated work was found. By far
the greatest amount of correlated work was found to have
been done by the Ohio Experiment Station.

Ohio Experiment Station, Bulletin 212, “Corh Judzing:
Studies of Prominent Ear Characters In Théir Relation To
Yield" - by C. G- Williams and F. A-‘Welton.

are given

The result of five years study/using from twenty-five
to one~hundred ears in each group and growing the corn upon
plots of one-tenth screy, &ll plots having had the same
treatment for sixteen years.

The ears were selected which differed widely in one
character only, givihg no attention to other characters-.
except to have all present.

The short ears were on an average of 2.2 inches shorter

than the lopg ears and usually larger in circumference end






lighter in weight. The; yielded 5.18 bushels per acre less
than the long ears.

The tapering ears showed a combined average, for all
tests, a gain of 0.87 bushels per aére over the cylindrical
ears.

The creasc-dented ears produced on an average; 2.8
bushels per sacre mbre than the rough-dented ears. The
crease-dented eafé used the last year in the test averaged
1.2 ounces lighter, 0.2 inches shorter, 0.5 inches less in
circumference and Z.5 less in shelling per cent.

In tests made for yields from ears shelling over 86%
against ears shelling less than 81% there was an increase
of three bushels in favor of ears of the lower shelling

per cent.

Summary.

What the indications scem to show:-

1. That the salection of seed of less tlan normal length,
for a given variet; or locality will reduce the yield and,
if the selection be continuous, gradually shorten the length
of the ear.

2. The shape of ear as regards cylindrieity is a matter
of less importance than meny other of the prominent ear
cherecters. While the tapering cears have, upon the average,
led slightly; in yield, the variation is neithe: important
nor consistent, and more evidence is needed before a pronounce-
ment can be made for either tyre.

3, That the continuous selection of seed ears having






an inch to an inch and e half of»bare cob at the tip will
increase the average amount of bare cob tip, diminish the
total number of ears ha#ing«completely filled tips, and
decrease the yield of shelled corn per acre.

4. That so far as indentation of kernels is concerned,
ears comparatively smooth-crease-dented have proven‘somewhat
superior in yield to the rough dented ears.

5. That conditions of growth being egqual, weight of
ear, as made up of slight increases in length, circumferehce,
and amount and density of grain.and cob, favor an increase
in yield and is worthy of consideration in the fiﬁal selection
of seed corn.

6. That a knoﬁledge of the previous conditipns of
growth is helpful in estimating the value of seed corn. And
further, that seed for use under general conditions would
- better be selected under slightly inferior, rather than very
- much superior environment.

7. That & maximum yield of corn can hardly be
secured under good soil conditions in this state with less
than 12000 plunts per acre. This stend may be had with three
plants per hill in hills thirty-six inches by forty-two inches.

Bulletin 78, Ohio Agricultural Experiment Station:-
"Color &nd productiveness do not appear to bear any relation
to each other in corn."

Bulleﬁin 140, jOhio Station, "Selecting Seed™:-

"In selecting corn the aim should be to choose thoroughly
matured ears of medium size, uniform in type, cylindrical

or slowly tapering, with a large number of straight, closely-






~ set rows*rdunding at butt and running clear to tip with
kernels‘medium to long,wedge in shape and rough dented and for
thé reason that this is the sort of eaf that will yield the

: moét shelled corn."

Bﬁlléz;n 7, Idwa Agricultural Experiment Station gives
éomewhat similar data to above summary as results of their
work in corn breeding.

Bulletin 91, Nebraska Agricultural Experiment Station:-
"Varieties with medium sized ears yielded better under
average Nebraska conditions then did large or small-eared
varieties.

Bulletin 119, Iliinois Agricultural Experiment Station:~
"Type and Variability of Corn"™ gives some very valuable
data upon effects of\certain.physical characters upon |
variability of corn also some on effect of fertility and thick-
ness of planting upoh ﬁhysical characters of the ear. |

" V. M. Shoesmith of the Ohio University gives four ruiles
for seed corn selectioh:-
. 1. Select ears of a medium size for your locality.
11. Select ears that are very high for their size.
111. Select ears of a bright healthy color.
1V. Select ears with grains of uniform size and shape.

Georgia Egricultural Experiment Stationm, Bulletin 84:-
Yield from long vs. short ears: Seed corn from long ears pro=-
duced a yield of 1.76 bushels per acre less than seed from
short ears. Variety used in thié test was Marlbvoro's Prolifiec.

Kensas State Agricultural College, Bulletin 147:f This

'Station advises against selecting ears of long, slender type,






or ears with poorly shaped or too smoothly indented kernels

but prefers ears ninevto eleven inches long and seven to
nine inches in circumference, according to variety, and
kernels running in straight, even rows from butt to tip,
medium rough indented, and sligﬁtly wedge sheped.

United States Department of.Agriculture, Farmers'
Bulletin 415:- |

Léte maturing with ears heavy because of excess amount
of saﬁ should be ignored; sappiness greatly increases the
weight end is 1likely to destroy the quality.

J. We Reed, in Resesarch Thesis presented at the Univer-
gity of Missouri gives the following:-

l. Corn, husked and stored early in autumn in warm seed
house in racks gave best germination tests.

2. Kernels with high protein content germinated stronger
- than ones with low protein contentas-

3. Large germs germinated better than smaller germs.

4. Short kernels germinated better thaﬁ long kernels.

5. High moisture content injures vitality of seeds if
they are exposed to a low temperature.

6. Conformétion and composition show a decided influence
upon germination, vigor ef growth, and yield per acre.

| Virginia Agricultural Experiment Station, Bulletin 165:-

"Selection for Protein Content in Corn"--"lany of the best
yielding ears did not contain as high per cent protein as the
undesirable ones, éhis indicating the’necessity of not basing
selection upon & high protein content alone.™

Illinois Agricultural Experiment Station, Bulletin 87:-
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"Composition of Corn"-- High and low protein content -~

% Protein. % 0il. % Ash. % Carbo-hydrates.

Low Protein 9.28 4.20 l.41 85.11
Med.Protein 10.95 | 4.33 1.5b6 83.17

High Protein 12.856 5.36 1.67 80.12

It will be noticed that there is a high per cent of
ash and o0il in the high protein ear and a low per cent of
carbo hydrates. In the high protein ear about 25% of the
protein was in the horny endosperm, and 7 to 8% in the
starchy endosperm. The germ contains about 356% oil and
horny gluten about 5% oil.
0i1 Content.

0i1 %. Protein %.
High 0il 7.00 9.98
Low Oil 2.52 11.31






Examples relating to effect of perfect stand upon yield,

Illinois Bulletin 12 page 410 - (Three years results.)

:Rate of Planting:VWeight of :Weight of :Wt.Shelled:Tons Stover:
: 2100 ears :100 stalks:maize per :per acre. :

: :in pounds :(stover) :acre bu. : :
: : ipounds s 3 .
L 47520 © 24 i 29 i+ 59 L a8
;23760 L s+ 40 i 76 : BT
. 15840 N R PR i 3.1
;118680 i 59 i 51 i sl ;8.0
. o504 : ez i 55 i 72 s 2.9
: 5940 : 66 : 65 i 5B : 2.5

Missouri Bulletin 32 =-

At the Missouri station, on good land, the largest yield
(seventy bushels) was obtained by leaving four stalks in a
hill three feet nine inches apart each way, or 12960 stalks
per acre, while on poor land the lergest yield (thirty-six
bushels per acre) was from two sbtalks per hill or 6480 stalks
per acre.

Other investigetions have been carried on &as to the
number of stalks desired per acre and for the principel maize
belt, planting at the fate of one grain every twelve inches
or approximately four grains per hill in rows three feet eight
inches apart, has given the best yields where grain glone
was desired. Where stover and grain are degired, one stelk
every tine inches; stbver alone, onc grain every six inches.
It is needless to say bthat unless you have & good gcrmination
of kernels you will not have a good, even stand of stalks as

‘is shown by the above experiments.
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Upon the care of seed corn:---
Missouri Expgriment Station found the following as

to care of seed corn:

Fieldszézigigﬁ carefully stored- - - - - - Gfrminggéon.
Seed selected at gethering time - - - - - -- 89.105
Seed selected from crib - - - - - - - - - - - 82.30%
Seed selected from shock - = = - = - = - 52.70%

Vigor as effected by proper drying of seed:-
New York Station, Report of 1886;:

"While in germination, in one triel, the vitality as
expressed in per cents was precisely the same between two
lots of five-hundred seeds each, the one corn from the crib
and the other thoroughly dried over a radiator, viz: 94%,
yet when the same corn was planted in the earth, the daiffer-
ence became very marked, the corn from the crib giving but
20% vegetation and the same corn kiln dried giving 80%
vegetation. The difference wes even more marked in the
growth, the corn from the crib attaining a height of only
three incheswhile that from the kiln dried seed had

reached the height of five inches in the same timeg"






PLAN OF EXPERIMENT.

History of Corn.

An aécurate and complete history of the corn
used in ﬁhe"experiment is very necesgéry for a comprehen-
sion of the possible explanations offered of some of the
results as shown by the data procured in the course of the
investigation of the problem. This is especially true in
the explanation of the very iow germinability of the group
of ears as a whole.

Six-hundred and sixty ears of pure bred Boone
County White seed corn was bought from liry George Heckler
at Dalton, lissouri. The corn was grown on very rich
alluvial land, the yielé'per acre being about eighty bﬁshels.
As a whole, the ears were of a very heavy, large type,
somewhat rough in indentation but of very good type for the
variety.

No particular pains were teken in the selection and
cére of the corn. It was selected from the field at gathering
time by the following method: A box was placed on the front
of the wagon and whenever a well formed ear was found, it
was thrown into this box and taken to the seed room. The
husking of the corn was begun about November first and not
completed until the latter part of December. During this
time much of the corn had been exposed in the field to some

damp and cold weether. The corn received no special treat-

13






ment to dry the ears well before freezing weather. It
was scooped into a tightly boarded crib in a - pile of.over
two-hundred bushels and allowed to remain until about
March first. _

Ig_the éorn had been gathered earlier in the
season and ﬁire quigkly and carefully dried, the germina-
tion would no doubt have been much stfonger. The piling
of ecorn in a large pile causes very slow drying out of
excess moisture, and is generally admitted to cause an
increase in the detrimental effect of the moisture upon the
germinaﬁion, as corn is greatly injured if it has a high
moisture content and freezes. The expansion of the moisture
in the cells when freezing causes & bresking down of the cell
wells thereby killing the germ. There were probably many
ears in this pile of seed ears which were very slow in drying

and were subsequently injured in the above manner.

In looking over the descriptions of the ears, it
will be noticed that they are as a whole rather_héavy in
weight, large in circumference and in every way large and of
e laté maturing type but in most cases they will be found to
be of & type whioh according to the units of a score card
could be called good eears for. seed.

The ebove methods of selection, &and dére of the

corn and its type which is of & kind likely to contain a very

high moisture content, would tend to cause a low vitality of

the corn.

M






ghe greatest of all factors in explaining the results
obtained from data of investigation is the selection of the
ears which were tested. ,There were no ears in the entire
six-hundred and'sizty which would not be called good seed
corn ears from the standpoint of application of the score
v qard.' For example, all ears were of good shape,-none were
iong and very slender, there were ne nubbins, and there were
no smell wrinkled gerps.

The grower of this corn had selected it in the manner
cheraeteristic of most growers. As & ﬁhole, they demand
more of a small germ than of a large one, viz., awnear with
8 smali germ will be thrown out unless it has a very bright,
full, well sheped germ,but if a germ has size, it will'be>
retained even though it is somewhat blistered, unshapely
or discolored. The same is true of the shallow grained eear,
unless the grairs are uniform,‘ well shapedl a.nd with bright
germs it is discarded but the deep grained ear will be kept
even if the germ and shape are poor.

The same exacting diserimmination isvapplied to the
short sar versus thevlong ear, the ear with small circumference
versus tﬁe ear of large circumference, the wide kernel versus t
the shallow, the heavy weight ear ve;sus the light weight
ear, the tapering ear versus the cylindrical and so on through
all characters set forth by the score card. |

The above jg more fully explained in the description
of existing -characters and is undoubtedly a valusble factor

in explaining the results or effects of the physical charac-

ters upon the germination, and these characters are selected
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for within the limits of good seed corn as they were in the
corn used for thie experiment.

Another factor which will aid in the explanation 6f
the low percentage of germination and the resulting effects
of various characteristics affecting the A gprmination is
the history of the storage and Qare of_the corn from the |
time of being shipped to the experiment station up tili
the time germindtion tests were madé. As previousl& stated,
the corn was bought for the purposé of being used as seed
in the carrying on of another experiment at Missouri station.
It was shipped to the station about March first, 1910, in
one bushel orates. Soon after being received at the
Experiment Station the ears were described as to their
physical characters and the corn shelled by hand and stored
in eighty-three wide-mouth glass bottles. Each ear was
stored in a separate bottle, labeled and carefully stoppered
with‘cork'stoppers. From this time until germinatlon tests
were'made in October, November and December of 1911, the
corn was kept in the bottles, upon shelves, in a dry room
in the basement of the Agricultural building. Steam heat
ﬁas in the room in winter time and the ventilation good at
all tiﬁes, the rooﬁibeing used as a seed store room. Corn
| weavil was very troublesome and at various times during the
storage of the corn the stoppers were removed from the
.bottles and &ll uniformly fumigeted witphydrocyanic aaid gas.

The age of the corn (beginning on three years) should
not have affected the germination seriously as the condi-

tions of storing after being received at the Experiment
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Station were good. . =
Sturtevant in American Naturalist of 1895, pp 806-904

gives the effect of age upon vitality of seeds. The follow-

ing are his results upon corn:-

Age of Seed. No. of Prials. No. of seeds % Germination.

tested. N e
T Sear - 2822 B v R
2 'years 37 3005 ' 100
. & years 7 7256 100
5 yeers X 93 200

No doubt, from the high per cent of germination, secured
by Sturtevant the corn used in his experiment was of very
strong vitality and well selected, sorn of less vitelity
heving weak characteristics might be more greatly influenced
in vitality by the sage. |
| The deliterious effect of the hydrocyanic acid fumigation
is also doubtful as several investigatiors have proven
Aconcluéively that this gas does not injure the germinating

ability to any extent.






METHODS OF TAKING DESCRIFTIONS.

These descriptions of the physical charac-
ters of the ears and kernels were taken very
carcfully in tabulated form one ear at a time.
In order to avoid ell daenger of variation due
to various ideals held by different individuals
the descriptive work was all done by one person.
The characters were taken one at a time, dis- -
regarding the other characters possessed by the

ear. -

18






19

Length of The Bar, Long ears, ten inches and over:-

In general, the long ears were ears of large circum-
ferehce, deep grains and rather coarse, rough type, of
heavy weight and in every way very much above the average
in ®igze. Often there would be wide grains and an open
space between the rows. The longest ears in the sample
were, in most cases, well proportioned and less than
twelve inches longy4 short ears were eight and one-fourth
inches énd less. In this class the eérs were all over
seven inches long and the mejority of them were at least
Seven and three-fourths to eight and one-fourth inches,
of medium small circumference and well proportioned.

They included most of the shallow grained, small germed,
narrow kerneled and close spaced ears. Average length
ears were bver eight and one-fourth and under ten inches
and contained a variety of other characteristics but
tending to fall ih the average classes.

Circumference of Bars: Large circumfcrence, eight inches

and above;very few being over eight snd one-half:-

These ears were of similar type to the long ears, deep
grained, etc. Small circumference of ears, seven inches or
less, very few being as small as six inches. Types were in
general small shallow grains with very bright small kecrnels.
The selector of the seed had thrown out all small, wrinkled
germs and small poorly shaped kernels. Average circumference

was above seven inches and under eight inches, majority

of ears being of average types.






Weight of Hars: Ears of heavy weight weighed eighteen ounces

or over, the highest being twenty-two ounces:-

These eers were large ears but not necessarily ears
of & high shelling per cent of corn to cob, but very similar
to ears of the large circumference and long car type.
Light weight ears were thirteen ounces or under, a few
weighing as low as eleven ounces. These ears corresponded
in genefal, to types of short and smail circumference ears.
Average weight ears w2127thirteen ounces and less than

eighteen ounces - the medium type of ear.

Number of rows per ear: Ears with twenty-two rows or over

a very few having twent;-four or twenty-six rows:-

Mostly large circumference ears, or rather close spaced
rows, narrow kernels, deep kernels in meny instances were
found. ZEars with small number of.rows, sixteen or less,
mostly sixteen and fourteen rows. Lars tended to be smooth
indentation. Medium horny composition, small circumference
end shallow kernels. Average number of rows, eighteen
end twenty. These ears varied in type but were in general
medium types. '

Shape of Ears:

Cylindrical, partly cylindricaland tapering. There
were few ears which tapered to en excess. These classes
include ears of every typee.

Space between rows:-

Close spaced ears were in general ears of shallow,
small grains. Open spaced ears were either extremely rough,
deep, or extremely smooth ingdented with round caps and

tending to be of horny endosperm type. Medium types were of






no special characteristic.

Indentation of Kernel:-

Ears of rough &ndéntation were usually ears with deep
gfains and & large percent of white starchy endosperm.
Smooth indentation seemed to be corrélated with medium shallow
grains with a large pcr cent of horny endosperm. The
medium types varied as to other characters.

Width of Kernels:-

Wide keinels were often deep kernels and poor germs.
Nerrow kernels seemed to be associated with small, and
poorly shaped germe. Average width kernels were kernels
having the better shapes and better type of germs.

Depth of Kernels:-

Deep kernels were on ears of large circumference and
often had discolored germs which were likely caused By the
slow drying of the ears. J3hallow kernels were inimost cases
greins with small but bright, well-sheped germs and well
shaped kernels. Medium deep kernels included grains of
good size and variation of shapes and types.

Coriposition of Kernel, in relation to the amount of horny

or hard endosperm and starchy or soft, white, endosperm.

These determinations were made by eye and by splitting the
kernels with a pen knife. Kernels with all endosperm hard

or horny were very few and of & vigorous looking tjpe of
medium depth and size. Medium horny kernels were kernels with
over 50% of the endosperm of hard type. Medium starchy
kernels had less then 50% of horny, hard endosperm. Starchy






22

kernels were those with & very large per cent of the endosperm
white or starchy/ These kernels were of rough indented type
and often poorly shaped and blistered or discolored germs.

Size of Germs:-

The size of germ was determined by eye, the grains
being split with a knife to determine the thickness. The
large germs were those of extra large size and often in deep
wide kernels. The small germs were as a whole, brighter,
better shaped germs then the extra large ones. The selector
of the seed corn had thrown out &ll small germs except those
of vigorous looking type. The germs coming in the average
clase, were of a good type and judging from the basis of
the entire field, would have probably been classed as large
germs.

Per cent of Corn to Cob:-

Phis was determined by shelling and weighing the corn
and cob separately. The high shelling per cent ears were
those shelling 87.50% or over, some running as hLigh as 91%.
These must necessarily be very deep, close rowed types and
of & type slow to dry out. The low ghelling per cent were
those shelling 82% or less. The majority of them shelled
over 80%. It will be noticed thet these ears were of a
pufficiently high shelling per cent to be classed as good
seed corn. Medium shelling per cent ears shalled above
82% up to 87.50%.

Weight of Average Kernel on Ear:-

Heavy weight kernels were those avcraging four grains

esok or over. This is associated with wide, deep grains.






.Light Weight‘kernels.were those weighing
.312 grams or under. These grains were of starchy
type and usually smell in size. Average weight of
kernels was from .312 grams to 4 grams and of the .

better type of kernel.






EAR CHARACTERS

Ear Length | Circum.| Ear wi.| Ear Wt.| Number | RowsTwist Ear  |Space Inden- | Kernel Kermel | Kerrel Size | Size Shape |Weightof §i1elln1? Wt Average
Number| of Ear | of Ear | Ounces| Grams | of Rows|orstraight| Shape [Between R3| tation | width | Depth [Compositieg of Germ|of Shank | of Butt | Cob- Ozs| Pey CenT [Kkernel-oz|
— 50 | 675 | /2 340 76 c ~ B W 7 .71 Z 3 77 % 363 | 3vo

/ 262 zool| /3 368 22 T Pc [o] R N )2 S [ Vacd 7 2 2.7/ 27

26 50 7oo | /2 46 /5 S [ 2 R N s S S e M 2338 os| .279 |

7 .75 Z50 /5 425 20 [ C ~” M 7 N Z3 . Ky D 260 333| .8v2
2 75~ foo| /7 482 /8 V=4 M B V72 V.2 .72 4 L ad 2.7 5/3 ]| .8,%
3 250 775 7 482 | 2o c c /7 ~ D MY n 7 A 75 597 | .aa7
& /050 Zas| /6 454 | /F P el M Vi M N MH M ry M 262 /3 2 e6
35 209 237 17 2 /L 7 =4 7 lid w e A 174 N L ’7 32as_ 189 392
36 62| 750 /9 539 | /8 7 =3 M M Vo2 N A a 17 M dso 187 3%5
37 Qo0 zZ327 /4 397 74 r Pc M Vid od D /s L Lz 77 2/2 72 .356
3% 275 725 /6 SY | /6 S A .3 Vo2 .4 N rH A ,7 a2 225 72%] .¥3Y

37 950 7225 /e 454 16 S A Ve 2 N V2 s 2 4 7 28% 45| .vox

5 /0.0 750 /(7 482 2 C 21 Vo w~ o V.74 A Va'd Vad 3.00 333] .2v6

57 /3 7.00 /2 F4O0 /. S 7 N A N~ Vd 8 S ”~ M 200 496 -30%

5 3f 7.75 /5 425 /8 T € [ V4 yoa Vod MS 4 ~ M 250 06 396

57 ) 787 /6 4549 / T C M P V.2 A NS ;2 & /7 aze 6/2| .329
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PLAN OF GERMINATING KERNELS.

The corn was germinated in two seties of fiftygi
grains from each ear in each series. One series was run,
then the other run as & cheék. Thié maede a total of
one-hundred average kernels from each ear or a total of
66000 grains tested. Some variation was noticed in the
number of kernels geminating in the first series and in the"
check but the variation in the totals, be%ng but 533
plants, it is considered well within the limits of exper-
imental érror. If the exact variation of each ear should
be ooﬁnted, the variation would be greater but as a whole
the ears seemed to be constant in strength of germinative
power.

The germination of the corn was begun in October aﬁd
finished in December of 1911y %he work being done in the
gérminating room in the basement of the Agricultural
Building. This room was kept at a temperature of about 80°

Fehrenheit during the day and at night the heat was turned
off and the temperature would drop. At no time did the
temperature drop below 60° F.

The kernels were carefully planted in a sand-box
germinator. The germinator box was a wooden box eighteen
feet long, three feet wide and twelve inches deepy provided
with a cover of glaSs fremes to conserve moisture and heat

and at the same time admitting sufficient 1light. Heat was

equally supplied to all parts of the sand bed by means of
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steam pipes enclosed in a box frame running just under the
floor of the sand bed. Well sifted creek bottom sand wes
evenly spread to a depth of about three inches in the bottom'
of the sand box.

The kernels were planted in rows running the narrow way
of the box and two inches apart. 1In each row fifty¥ kernels
were plantede Hach fifty kernels represented an average
semple of fifty kernels from an individual ear. These rows
were numbered by means of & scale drawn on the side of the
box. Care was teken to spread the sand at an even depth and
plant the kernels even distances apart and at an even depth.
The depth of planting was one inck. Moisture was supplied
at all times evenly and as needed by the plants.

After planting the kernels were given ten days in which
to germinate. On thé tenth day notes were taken of the
vigor of the plants. In describing vigor, the size, color
" and the number of plants was considered. After taking notes
upon the vigor a sharp, long bladed knife was run between the
rows to cut off all long roots which would be likely to
disturb grains in the adjacent row when the plant was pulled
pué of the bed. The total number of plants appearing above
the surface of the sand was counted and divided into two
classes: 1. Strong plants; 2. Weak plants. All the kernels
were then dug out of tke sand and & count made of those

plants sprouted but not appearing above the surface of the

sand.
As soon as all plants were removed from the bed, the sand

was removed and fresh sand placed in germinator and a new set
of ears tested. \
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: First Series.

Second Series.
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up :Strong Weak Kot up-
59 6
64 11
46 12
80 5]
76 11
35 10
79 10
54 9
- 82 7
45 25
R4 15
41 22
‘6l 15
31 20
78 7
4 11
3 B
75 14
8é 11
328 11
1 2
76 10
. 54 13
5 6
5 8
35 23
14 15
32 19
17 7
86 11
18 . 25
93 4
50 10
533 17
14 12
- 18 19
0 0
19 11
18 14
0 3
19 21
70 9
10 7
70 15
0 1
14 9
22 13
41 22
41 10
13 11
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: First Series : Second Series

Total.

33.
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: rFirst Series/ : Seconé Series Total.

Bar Lo:Strong:ieak:Tot up:Strong:ieack:Not up:Strong:ieak:Not up:

149 6 4 0 5 6 2 11 10 2
150 17 12 0 19 11 1 56 24 1
151 11 o} [ 7 8 2 18 11 2
152 a7 2 1 43 4 2 80 6 o
1563 35 2 4 Z 6 2 74 8 6
154 3 16 2 S 14 5 6 30 7
155 7 7 0 10 i 4 17 8 1
156 2 5 2 5 10 5 7 15 2
157 s g 5 14 6 7 18 15 12
158 33 5 -+ S 6 7 67 ‘21 11
159 19 5 S 2 dhl 3 39 16 6
160 17 2 1 11 5 7 28 7 8
161 29 4 0 58 6 1 62 10 1
182 46 2 2 39 8 3 85 10 5
163 44 1 1 45 4 V) 89 5 1
164 23 8 B 2% g 7 46 15 g
165 40 8 0 38 14 3- 67 22 3
166 20 6 4 19 11 3 &9 17 4
167 21 17 1 25 15 4 46 32 5
168 5} 8 1 8 8 6 13 16 7
169 44 0 0 45 4 dl 89 a 1
170 30 5 0 30 14 & 60 AL &
171 a7 6 3 a7 8 5 74 14 8
172 44 L3 0 o7 6 4 81 10 4
173 36 6 ¢ 58 4 3 74 10 3
174 9 12 6 7 8 15 16 20 21
175 31 8 ; | 25 11 5 56 19 6
176 2l 11 2 20 11 5 41 22 7
177 28 16 0] 29 9 3 57 25 3
178 Sl i %} 2 30 10 7 61 21 9
179 2 7 0 a7 7 4 54 14 4
180 44 4 0 3 8 0 81 2 U
181 2 9 1 = 10 7 16 19 8
182 32 7 5 33 8 1 65 15 6
183 15} 7 2 2y 8 6 62 15 8
184 o4 7 1 32 7 6 66 14 7
185 15 28 1 15 10 7 30 5% 8
186 18 LY 1 21 9 8 39 2 9
187 12 22 2 12 10 6 24 34 8
188 32 8 0 3& 6 1 65 14 1
189 38 5 2 43 3 S 76 8 5
190 17 13 1 23 12 4 40 25 5
191 g 13 7 4 7 4 1S 20 11
192 13 10 5 11 9 S 24 lg 10
193 25 il 2 2 12 6 49 22 8
194 10 3 0 36 6 4 79 9 %
195 39 9 2 43 6 1 82 15 3
196 o4 6 6 41 5] 2 75 ? 8
197 28 3 9 45 3 2 83 6 o |
198 30 10 0 22 13 4 52 23 4
- & 12 7 25 25 12
199 13 13 5 d. 2
200 30 Vi 7 3 9 6 69 16 13






: Mirst Series e Second Series : Totel 3

Bar No:Strong:Weak:Not up:3trong:ieak:Not up:Strong:iieak:Not up:

201 35 5

2 35 5 5 68 X0 7
202 40 7 0 49 5 g 80 12 B
203 18 15 2 22 10 10 40 25 12
204 37 11 2 30 T 10 67 18 12
205 20 13 & 20 6 9 40 19 18
206 42 2 0 41 4 3 82 6 3
207 20 10 2 20 6 4 40 16 6
208 32 11 0 32 6 10 64 17 10
209 31 8 4 40 7 1 71 15 5
210 37 8 2 37 7 5 74 15 7
212 6 10 13 9 17 10 - 15 27 23
213 8 9 0 7 7 9 15 16 9
214 40 5 0 40 5 5 80 10 5
215 g3 7 0 30 7 7 61 14 7
216 26 17 7 26 12 9 B2 29 16
217 18 7 6 20 7 4 38 14 10
218 36 8 6 36 5 5 72 18 11
219 39 7 0 38 4 5 77 11 5
220 37 7 2 30 6 10 67 13 12
221 25 11 2 30 11 7 65 22 9
222 24 3 12 27 5 5 " 51 8 17
223 35 ' 8 2 33 6 2 68 14 6
224 6 14 4 4 3 6 10 17 10
285 42 5 0 47 g 0 89 7 0
226 38 7 2 36 6 7 74 13 9
227 34 12 1 38 4 7 72 16 8
228 42 3 2 46 5 1 89 & 3
230 0 2 1 1 1 0 1 3 1
231 44 6 0 41 5 2 85 11 2
232 9 11 7 5 8 5 14 19 12
253 3 5 2 3 2 1 6 8 . &

2724 432 6 0 37 4 1 80 10 1
256 42 6 0 43 3 2 85 9 2
237 0 0 0 0 0 0 0 0 0
238 6 7 3 3 5 1 9 12 4
239 20 9 2 22 2 7 42 11 9
240 27 14 3 20 8 4 43 22 7
241 2 12 2 24 13 6 44 25 8
242 8 5 2 11 2 2 19 7 4
243 34 7 0 34 7 5 68 14 5
245 28 14 0 21 ; 3 49 21 3
246 28 X2 O 19 6 5 47 18 5
248 22 9 1 19 8 2 41 17 3
260 13 7 1 6 10 7 19 17 8
251 25 6 2 16 10 4 43 16 6
2562 2 6 2 4 12 4
263 2 6 2 3 2 3 5 8 5
254 4" 3 0 47 3 0 94 6 0
255 b 8 0 0 4 3 5 12 3
256 12 5 0 13 7 6 25 12 6
257 5 8 0 6 3 0 11 11 O






: PFirst Series s Second Series Total :
Bar no:Strong:Weak:Not up:Strong:Weak:Not up:Strong:ieak:Not up: .

258 40 4

0 44 4 2 84 8 2
259 2 14 7 1 5 5 3 19 12
260 35 100 1 40 5 5 75 15 6
261 0 2 1 1 2 2 1 4 3
262 12 8 0 10 5 2 22 5 2

. 263 12 13 1 13 6 4 256 19 5
264 18 4 7 20 6 3 28 10 - 10
265 17 13 2 11 9 8 28 22 10
266 17 9 o} 18 8 2. 35 17 2
267 27 9 0 41 4 0 78 13 O
268 6 1% 9 4 8 1 10 21 1C
269 6 8 3 8 4 2 14 12 5
270 30 12 4 31 14 3 61 26 7
271 8 7 3 5 6 o) 13 13 3
272 4 11 3 - 4 5 2 8 16 15
273 6 8 14 7 6 11 12 14 25
274 36 10 2 33 12 2 69 22 4
275 6 8 0 4 3 2 10 11 2
277 7 8 0 5 1 4 4 12 12 4
278 4 7 0 8 3 2 6 10 2
279 39 8 2 47 2 0 86 10 2
280 o - 2 0 0 0 0 o} = . o
281 0 6 4 1 1 0 1 B 4
282 34 i 2 35 8. 2 .69 15 4
283 2 0 1 4 6 1 "6 6 2
284 24 6 1 21 4 0 45 10 1
285 5 10 4 7 3 6 12 13 10
286 35 4 4 27- 4 5 72 8 9
287 16 14 5 18 4 9 34 18 14
288 4 15 2 5 5 1 9 20 3
289 25 14 2 20 8 10 45 22 12
290 7 10 1 9 3 4 16 13 5
291 5 5 0 0 0 1 5 5 - 1
292 7 3 1 1 1 2 8 4 3
293 12 7 0 11 2 3z 23 9 3
294 1 1 0 0 1 o} 1 2 0
295 1 2 0 2 0 G 3 2 o
296 35 10 2 34 1 4 69 11 6
297 30 10 1 2 7 9 56 17 10°
298 5 7 0 6 4 6 11 11 6
299 40 6 1 44 4 2 84 1U. 3
300 LY 8 1 35 4 6 « T8 ) 7
301 19 9 6 25 7 9 44 16 15
302 28 6 2 30 6 6 58 2 8
303 20 7 2 21 5 0 61 12 B
204 26 4 1 26 5 2 52 9 7
206 3 4 2 8 4 6 11 8 8
306 2 3 4 2 1 2 4 4 6
307 7 1 1 7 1 1 14 2 2
308 6 2 5 5 2 1 11 7 6
309 2 9 1 25 3 4 47 12 5
310 2 6 1 Vés 4 3 9 lQ 4
711 30 7 4 3 '5 6. 64 10 10






: PBirst Series :  Second series : Total

Bar Lo:Strong:Weak:Not up:strong:ieak:Not up:Strong:Wecr 106 up:
I 5y g P

312 17 4 5 25 1 4 42 5 9
313 24 -8 4 27 5 8 bl 13 12
314 2 7 6 16 11 8 28, 18 14
316 1 4 3 5] Q 3 4 4 6
316 6 & 2 8 3 6 14 7 8
317 1 15) 2 3 0 6 4 5 8
318 6 2 6 10 4 2 16 6 8
319 14 10 5 16 6 6 20 16 11
38 4 6 3 8 5 2 12 11 3]
321 26 g 3 53 4 6 59 13 9
328 25 6 2 el 2 0 63 8 2
523 38 7 2 46 1 1 74 8 3
224 22 5 2 58 4 2 70 9 4
325 12 6 3. 18 6 4 & 12 7
326 0] 2 4 5 3 4 5 5 8
228 9] v U 0 1 2 v 1 2
230 Y 7 5 28 4 9 5C 11 14
338 . 18 7 E 18 5 3 36 2 b
333 17 6 1 2 8 7 38 14 8
254 ¢ 4 4 2 §] 6 2 4 10
3Z5 6] 1 0 2 1 0 2 2 U
386 8 &) 0 10 6 4 18 12 4
339 27 6 5} 85 5 7 2 11 12
340 2 9 1 15 5} b 27 14 6
341 O 0 v v 0 0] Q 0 G
342 13 7 7 22 6 12 35 13 19
24Z 8 4 & 2 6 4 29 1u 7
444 9 7 3 © 2 11 15 9 14
245 7 6 7 6 53 12 2 11 19
347 18 7 5 20 4 S 58 11 8
348 5 8 11 2 ] 6 7 11 17
250 15 7 6 12 4 12 27 11 19
2ol 28 9 0 21 6 4 3 15 4
.82 0] 6 9 5] 5 7 ) 11 16
353 25 9 4 21 7 Z 44 16 6
354 13 6 2 16 5] 12 29 11 14
355 5 . 5 0’ 6 2 9 11 11 9
356 0 1 3 5! 1 9 & £ 3
257 11 10 0 22 20 12
258 5] 6 2 11 6 11 16 12 &
259 ob 9 5 15) 4 6 71 13 11
260 5 7 2 8 6 4 3 13 6
26l 19 7 4 25 7 1 ad 14 5
362 26 0 o 58 2 6 64 - 11 9
263 8 8 5 10 4 7 18 2 12
364 & 5 4 5 1 1 10 6 5
565 14 X0 S 22 10 1 36 20 4
266 0 2 2 4 4 Q 4 6 B
267 13 L5} 2 14 2 5] Zz 7 5_
268 21 9 o 32 5 7 5%] 14 19
369 - 4 10 2 15 8 8 19 18 10
M0 27 16 6 o 11 0 62 2 6
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: First Series

3
L4

Second Series

Total

Ear To:5trong:Weak:Not up:Strong:wWeak:Not up:Strong:Weak:Not up;

371

372
378
375
276

378-

379
380
281

283

384
586
287

88 -

289
390
391
392
393
394
396
397
398
299
400
401
402
403
404

405 .

406
407
408
409
410
411
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: First Series : OSecond Series 3 Total :
gor Ilo:3trong:weck:Not up:dtrong:wcak:lot up:Strong:ieak:Not up:

452 8 10 0 9 4 2 17 14 2
435 g 3 1 3 2 0 5 5 1
474 23 7 5 28 2 1 51 9 6
435 6 6 7 2 0 3 8 6 10
436 : 42 4 1 84 8 2
43%9 31 15 1 32 10 2 62 25 3
440 0 0. #) o} 0 0 ) N 0
441 2 1 b 2 5 9 24 15 14
442 17 12 3 30 b 4 47 17 7
445 3 5 2 40 2 5 72 7 7
444 23 15 6 30 9 5 53 24 11
445 24 9 1 30 9 5 54 18 6
449 27 9 4 % 8 6 62 17 10
450 ") 2 5 7 9 ) 4 11 6
451 8 8 5 12 7 12 24 15 1%
452 25 7 5 20 1 2 55 8 7
4553 ) 2 5 2 0 1 2 B 3
456 18 9 1 20 4 2 58 13 e
457 5 0 1 9 0 2 14 0 3
458 20 8 4 29 b 2 49 13 7
459 5 6 4 4 5 0 9 11 4
460 2 4 4 3 2 2 5 9 9
861 0 0 0 0 1 2 0 1 2
462 1 2 1 0 3 2 1 5 3
463 0 4 0 1 3 1 1 i 1
464 7 7 4 7 3 1 14 1u 5
465 20 6 2 12 4 3 22 10 5
466 156 13 1 15 2 6 30 15 7
487 4 5 7 ‘4 3 0 8 8 3
468 15 153 4 26 1% 4 40 26 8
469 7 8 4 10 7 5 17 14 9
470 2 4 1 1 2 2 3 6 3
471 4 6 5 8 1 8 2 7 12
472 17 6 2 20 4 6 z7 10 8
473 9 6 2 10 1 z 19 7 5
474 40 3 6 36 2 5 76 5 11
475 B - 7 8 2 2 14 4 9 28
476 16 11 3 20 4 2 36 15 5
ann 48 2 0 49 1 0 97 3 0
478 U 5 10 5 5 3 5 10 13
479 33 7 0 47 2 1 80 9 1
482 0 s 0 0 0 1 o) Q 1
483 20 5 3 16 5 5 ) 10 8
484 0 2 0 0 2 3 4 4 3
486 13 5 5 18 3 7 31 8 12
487 4 3 3 3 1 2 i 4 5
488 27 7 4 50 2 6 57 9 10
489 0 0 0 4] Q 0 0 v 0
490 7 7 4 6 6 S 13 13 7
491 5 1 1 4 2 4 9 3 5
492 14 10 4 13 9 12 27 19 16
493 3 ' 3 6 4 1 g il 4






: First Series : Second Series :  Total

Ear No:Strong:Weak:Not up:Strong:Weak:Not up:Strong:Weak:Not up

494 2 3 3 1 2 8 3 ) 11
4956 41 b 2 42 5 0 83 10 2
496 23 14 1 27 5 8 50 19 g
497 32 6 7 28 5 5 70 11 12
498 16 7 12 21 6 10 37 12 - 22
499 -8 4 6 b 0 3 8 4 9
600 25 15 5 . 8b 7 4 60 22 8
6501 -6 5 3 15 2 6 21 7 11
502 0 4 4 8 0 2 . 8 4 6
503 4 5 1 7 2 1 11 7 2

- 504 5 7 1 12 4 7 17 11 8
506 1l 7 3 16 8 3 27 15 6
506 8 T 5 5 1 4 12 8 9
507 0 0 0 0 0 1 0 0 1
508 0 0 0 Q 2 0 0 1 0
509 15 10 6 25 5 5 4Q 15 11
510 8 7 4 15 9 4 23 16 8
511 L1 ] 4 18 ) 1 29 13 5
512 23 13 S 30 5 10 b3 18 13
513 14 10 6 21 8 7 £15) 18 13
514 0 1 5 S 4 3 3 5 8
515 20 7 4 26 7 6 46 14 10
616 = O 0 0 0 0 0 0 0 0
6517 25 12 2 1Y) 9 2 55 21 4
518 0 0 0 3 0 0 3 0 0
520 11 3 1 20 6 4 31 8 5
521 - 0 1 0 2 0 4 2 1 4
522 10 7 3 20 7 5 30 18 4
523 & 1 0 7 3 0 11 4 0
524 .25 16 1 .25 16 - 2 50 32 3
526 0 0 0 0 0 0 0 0 0
526 15 4 2 19 8 4 34 12 6
527 37 8 2 20 7 7 67 15 9
528 14 5 0 16 5 4 30 10 4
629 24 13 6 26 6 7 50 19 13
530 16 12 6 10 b 12 26 17 18
531 26 8 9 18 6 11 44 14 20
532 16 8 3 k2 3 9 27 1l 12
533 14 14 0 13 S 6 27 17 6
534 X0 9 2 6 2 0 16 11 2
637 8 9 4 .6 2 2 14 11 6
539 24 10 5 26 8 8 50 18 13
540 0 2 b 0 4 4 0 6 9
641 24 11 1 16 5 10 40 16 11
b42 26 10 1 22 6 4 48 16 5
643 41 3 6 - 28 4 8 79 7 14
546 0 3 3 1 0 0 1 3 3
547 8 4 3 . 8 1 0 1% 5 3
548 7 6 7 1 6 2 8 12 9
649 8 kel 1l 6 6 3 12 9 14






i First Series : Second Series & Tobal

Ear No:Strong:Weak:Not up:Strong:Weak:Not up:Strong:Weak:Not up

550 18 9 3 17 6 4 5 16 7
551. 24 7 2 22 8 6 56 15 8
552 13 7 8 7 6 & 20 13 1%
554 gn 11 0 10 3 1 18 14 1
555 11 5 4 5 4 3 6 9 7
556 3% 6 4 25 6 5 60 12 9
557 2 11 0 29 5 3 61 16 =~ 3
558 8 10 1 9 3 0 17 13 1
559 21 4 2 24 6 O 55 10 2
560 32 7 3 35 4 2 67 11 5
561 30 8 0 28 5 8 58 1% 8
562 28 6 5 44 4 0 82 10 5
563 26 6 5 20 10 8 45 16 13
564 6 9 4 4 32 4 10 12 8
565 7 8 4 10 5 2 17 13 6
566 30 4 5 35 4 6 65 8 11
567 7 2 2 6 1 1 12 3 5
568 35 5 6 24 5 6 69 10 12
569 20 6 4 28 2 6 48 8 10
570 - 0. 6 5 20 4 5 60 10 10
571 0 4 1 4 1 1 4 5 2
572 15 14 2 18 5 3 33 19 5
5753 3 7 2 35 2 3 66 9 5
574 100 0 1 0 2 1 1 2 2
575 37 8 4 31 8 8 68 16 12
576 7 5 3 7 3 6 14 8 9
577 8 9 3 10 4 3 18 13 6
578 6 12. 4 7 5 2 12 16 6
579 22 | 6 2 20 6 53 42 12 5
580 1 7 6 4. 7 1 26 14 7
581 5 5 3 5 4 0 16 9 3
583 3 2 4 0 4 0 3 6 4
584 7 9 4 9 8 5 16 17 9
585 0 3 1 2 2 1 2 5 2
586 0 1 0 0 1 2 0 2 2
587 13 8 8 8 5 0 21 3 8
589 17 8 0 14 51 31 13 1
590 30 10 1 18 7 11 48 17 12
591 286 10 O z1 7 b 59 17 5
592 13 7 5 18 S | 31 10 7
593 1 6 b 3 5 3 4 11 8
594 30 10 4 31 7 5 61 17 9
595 10 10 4 10 9 6 20 19 10
596 10 14 4 7 9 7 17 23 11
597 44 5 1 37 6 2 81 11 3
598 27 7 3 40 5 2 7 12 5
599 12 13 0 14 4 5 27 17 5
600 12 9 5 2 2 0 14 12 5
601 30 7 5 6. 3 3 56 10 8
602 0 o o0 0 o 0 0 0 0
603 21 8 9 17 4 2 38 12 11
604 7 3 12 1 1 10 8 4 22
605 21 13 5 13 5 5 4 18 10






: First Series Second Series Total :
Ear No:Strong:Weak:Not up:Strong:Weak:Not up:Strong:Weak:Not up:

606 34 5 0 20 5 6 54 10 6
607 27 14 6 26 4 3 53 18 9
608 20 9 10 23 4 5 43 13 15
609 15 5 6 15 3 3 30 8 9
610 23 11 5 20 3 4 43 14 9
611 25 3 5 19 1 3 44 4 8
612 3 r 1 0 7 0 3 14 1
613 37 10 2 40 2 3 77 12 5
614 20 9 5 14 3 12 34 12 17
615 13 10 4 15 4 11 28 14 15
617 28 9 3 25 5 6 53 14 9
618 18 12 7 14 6 8 32 18 15
619 = 2 7 0 0 6 4 2 -13 4
620 13 5 6 9 4 4 22 9 10
623 32 7 2 28 5 4 60 12 6
624 7 5 7 8 3 1 15 13 8
625 43 4 2 36 5 4 79 9 6
626 30 12 5 26 6 8 56 18 13
627 19 8 1 11 5 3 20 12 4
628 40 2 3 35 4 5 75 6 8
629 19 10 5 18 % 4 37 17 9
630 19 7 4 14 4 7 33 11 11
631 8 5 4 5 5 6 13 10 13
632 17 2 2 13 3 3 30 [ 3 5
633 13 6 1 11 1 2 24 7 3
634 33 4 5 35 5 7 68 9 12
635 . 10 4 4 6 4 5 16 8 9
636 18 7 10 25 5 10 - 45 12 20
837 2 0 0 0 0 a 2 0 Q
638 1 1 0 2 2 1 3 3 1
639 4) 0 1 0 0 2 0 0 3
640 41 5 4 43 4 3 84 9 7
641 30 9 2 28 5 8 58 14 10
642 7 11 15 9 6 2 16 17 17
643 9 7 3 5 B 7 14 13 9
644 0 1 1 0 0 1 0 1 2
645 1 1 3 0 4 1 1 5 4
646 27 10 2 23 5 5 50 15 Vi
647 6 8 4 7 3 5 13 11 9
648 8 8 2 4 6 7 12 14 9
649 29 10 6 25 10 8 54 20 14
660 35 4 6 35 3 1 70 7 4
651 3 0 0 Q 2 0 3 2 0
662 35 7 4 30 5 9 65 12 13
663 36 7 4 30 5 6 66 12 10
654 1 7 3 0 4 1 1 11 4
655 16 7 2 10 B~ & 26 12 4
656 30 6 4 28 7 7 58, 13 11
657 40 7 2 39 & 2 89 11 4
658 23 10 7 15 12 8 38 22 15
659 26 11 8 17 11 7 43 22 15
660 14 10 6 15 7 12 29 17 18
662 17 10 6 15 10 14 32 20 20






: First Series Second Series : Total

Ear NO:Strong:Weak:Not up:Strong:Weak:Not up:Strong:Weak:Not up

663 37 10 3 40 4 5 79 14 7
664 37 4 6 40 5 4 77 9 10
665 6 7 8 10 8 8 16 15 16
666 28 8 1 34 6 8 72 14 9
667 28 8 3 45 5 0 83 13 3
668 10 ™ 4 16 4 3 26 11 4
669 35 7 6 40 5 5 75 12 11
670 4 4) 4 3 o} 3 11 0 7
671 24 6 9 28 7 8 52 15 17
672 28 8 o} 20 6 6 58 14 6
673 16 8 5 26 7 5 42 15 10
674 1 2 1 0 3 3 1 5 '3
675 24 i 6 34 7 3 68 14 9
676 10 4 4 5 7 3 15 11 7
677 3 2 2 5 4 1 5 6 3
678 38 6 4 40 3 1 78 9 5
679 32 6 9 44 6 0 76 12 9
680 35 12 1 40 4 2 75 16 3
681 28 11 5 34 9 4 62 20 9
682 36 7 3 28 6 5 74 13 8
683 11 11 8 14 16 11 25 27 19
684 44 4 2 45 4 1 89 8 3
685 24 10 6 25 7 10 49 17 16
686 32 8 8 38 6 4 70 14 12
687 39 10 1 34 12 4 "% 22 5
688 24 11 3 26 6 9 50 17 12
689 35 11 3 28 7 4 n3 18 6
690 27 8 12 24 6 11 51 14 23
691 19 13 2 24 10 6 43 23 8
692 19 9 11 26 10 11 45 19 88
693 35 6 8 40 4 1 76 10 9
694 27 14 6 20 12 4 47 27 10
696 17 9 1 12 11 6 29 20 7
697 25 6 6 25 9 7 50 15 13
698 45 4 1 40 6 3 85 10 4
699 45 4 1 42 6 1 87 10 2
700 26 9 2 30 8 4 56 17 6
701 30 7 0 256 9 6 55 16 6
702 38 6 4 35 7 6 "3 13 10
703 43 6 D 40 8 2 83 14 2
704 0 0 0 0 2 0 0 2 0
705 32 13 3 40 9 1 72 22 4
706 11 16 2 12 8 6 23 24 8
707 13 10 2 10 10 10 23 20 12
708 40 10 0 43 5 1 83 15 1
709 20 5 2 17 10 5 37 15 Vi
711 35 10 3 40 6 4 75 16 Vi
712 30 14 2 36 10 2 66 24 4
713 26 10 9 34 8 " 60 18 16
715 37 8 4 40 5 4 "y 13 8
716 25 10 5 21 5 6 46 15 11
717 25 11 12 28 10 6 53 21 18
718 26 13 4 36 7 4 61 =20 8

e |0
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" Rirst Series

- &

Second Series

>
&>

Ear No:Strong:Weak:Not up:Strong:Weak:Not up:Strong:Weak:Not up

720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
37
738
739
741
742
743
744
745
746
748
749
750
751
752
753
754
755
766

8

20
30
29
34
32
8

34
33
32
18
6

1

27
20
44
9

39
24
25

19

34
28
3

17
10

-39

29
50
31
36
17
40
20
17

COPPOIONODWTIOTRNRINOOTIPNDODRNOEDO

14
18
11
12
11
8

11 -

H o
-

o

o

(&)

B OOIOOUIHNMNONOOOORORMIPOONDH TRHOH O @O

16
28
26
28
28
31
10
42
33
40
16
4

0

20
15
40
5

41
30
22
14
30
20
6

24
5

o4
25
25

10
12
10
10

C o 0o

(@)

HO’NQHSO’H@@OH@HPO(}]O’O’&D@HMQ

o

OWOHOWIDO

7

3
o

oK@
]

OPOANNNDOHOIOOOHOHLMPOOIOROODOIRGIMDO

Total
L24 24
48 30
56 21
57 22
62 18
63 13
18 25
76 11
66 20
72 15
34 14
10 9
1 3
47 17
35 16
84 10
14 5
80 13
54 14
47 14
33 17
64 9
48 15
9 6
41 13
15 9
73 9
54 18
56 9
62 16
76 12
35 13
75 10
40 16
29 14

12
15
14
18
16

-9

10
12
9

10
15

0

se joe
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THE EFFECT OF CERTAIN PHYSICAL CHARACTZRS U2ON
. DHS GERMINATION OF MAIZE.

Long Bars Versus Short Ears:-

In this experiment forty ears of 10 to 11 1/2 inches
long were tested with 139 ears of 7 to 8 1/4 inches in
length and a check row of 481 ears of lengths from 8 1/2
to 9 3/4 inches long. The short ears gave a germination
of 5.98 pef cent better than the long ears, the medium
ears germinated better than the long ears and less than
the short ears. Total moisture content of the two types
of ears, lohg and short, would undoubtedly have varied
greatly if taken at gathering timeg' The long type of ears
were usually large in circumference and deep grained or
heavy cobs and were of a type of ear which would dry outb
slowly while the short ears were of a type which would dry
~ out quickly. This seems to warrant the conclusion thatlwe
should not select ears which were too long and proportionately
large, but select those of medium length or a little short.
Similar results have been obtained by the Georgia and Ohio
Experiment Stations. Although the short ears germinated
slightly better than the medium ones, it is probable thaf

other factors would ccuse the medium ears to be the best

yielders.

Ears of Large Circumference Versus Ears of Small Circumference:
Ninety-three ears of eight to nine inches circumference
were compared in germinative power with one-hundred ears

of six to seven inches in circumference. A check was run of
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467 ears of medium circumference or ears between seven and
eight inches in circumference. The small circumference
ears germinated 16.47% stronger than those in the large
class while the medium class gave & germination somewhat
less than that of the small class.. These results seem to ~
show a direct relation between moisturé content at maturity
and germinative power. The large ears were of a type
which usuelly contain much moisture - ears of deep greains
or heavy cobs. In fact, many of these ears had slightly
discolored germs which was undoubtedly caused by slow
drying out. The ears of small circumference were of a
brighter, fuller type of germ. The results show that we
should not select ears too large in circumference unless
extreme care is given to properly drying and storing

the earse.

Weight of Bar: Heavy Versus Light:

A sample of 102 ears weighing from 18 to 22 ounces
were contrasted with 61 ears weighing from 11 to 1 ounces,
a check being run of 497 eers weighing from 14 to 17 ounces.
The heavy ears were weak in germinative power, germinating
14.41% less than those of light weight and 12.32% less
than those of medium weight. The heavy ears were &s & whole
very large in size and of a type of ear which dries out
very slowly. ‘The 1ight weight ears were ears which were
small in size and were usually very compact and sound.
The date points to the feet that we should not select ears

which were exceedingly heavy for in most cases this excess
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weight i1s due to high moisture content. From the slight
varietion in vitelity of the light and medium samples we
hold the opinion that there would be other factors come
into consideration which would make it advisable to select
ears of medium weight for best yielding seed ears. Heavy
weight of ears is not necessarily a factor in determining-
the per cent of shelled grain and it is possible to . ...
_earry the selection of ears by weight, beyond'the point

where best yields would be obtained from the seed.

Number of Rows of Kernels:-

In this test, 72 ears with 22 full rows each were
correlated with 133 ears with 14 or 16 rows each, the check
sample being made up of 495 ears with 18 or 20 rows. The
best results were obtained from ears with but 16 fows
of kernels, they producing 16.0%% — plants than the ears
with 22 rows, and 7.47% more than the average ears. The
possible factors causing a low germination of wars with
22 rows would be: narrowness of kernels, tendency to large
oiicumference or large sSappy cobs, or clqseneés of rows.
Earg-with an extremely large number of rows should not be
selected as they are not best in germinstive power and not
necessarily high in per cent of corn to cob.

Straightness of Rows:-

Bars with the rows of kernels running straight from butt
to tip were contrasted with ears which had rows twisting to
the right or left. In this, no appreclable difference in
germinative power was found. There is not much cause to i
believe that this character would influence the germination.

The reason for desiring ears with straight rows is thg






difference in uniformity of kernels. The kernels on ears
with sBraight rows will average more uniform in size and

shape and give more even planting when planted with edge

drop planters as are now in common use.

Shape of Ears:-

Three divisions were made of cars in classifying them
as to shape of ear. 267 ears were classed as cylindriecal,
220 as tapering, and 163 as partly cylindrical. In these
classifications no great differences were found in the
germinative powers, %¥he partly cylindrical ears giving
8lightly the best germination. If the tepering ears had
been very tapering greater differences would no doubt
have been found, but the tapering ears were ears which
were but slowly tepering and were of a good type for seed
corn. The deduction that slightly tapering ears are as
strong as oylindrical ears in vitality, can be made.

Space Between Rowa:-

Classification of ears was made into ears of close
or little space between rows,and rows with open or large
space between rowg,and those with average spacing.

Closely spaced ears gave the best germination, and those
with open space next best, while those of average space
between rows fell lowest in total per cent of germination.
The difference in moisture content at maturity would pro-
bably explain these slight differences in germination.

The close spaced ears were usually ears small in circum-
ference and somewhat shallow grains. Open space was

associated with very rough,deep kernels or smooth, indented






round-cornered kernels with a large per cent of horny
endosperm. These two types of corn (open and close spaced)
would include ears which would dry out rather quickly.

It is hardly probasble that there is sufficient difference

in the strength of germination to warrant the selection of
ears either very open or very close in space between rows

as these two types of ears will give a low per cent of corn
to cob.

Indentation of Kernel:-

281 ears were classed as very rough indented, 71 as
very smooth indented, and 308 es medium indentedf The
smooth indented germinated 8.2% stronger than the rough
indented kernels, and 5.27% stronger than the medium
indented kernels. Smooth indentatidn was correlated with
kernels with a high per cent of horny endosperm, medium
depth, and medium to small in size. Rough indentation
was correlated with large, heavy ears, or chaffy ears with
poorly shaped kernels. These results do not permit
concluding in favor of smooth ears over medium indented
ears. The rough ears are not to be desired for seed ears,

but . probably. medium indented are best types to select.

Kernel Width:-

Wide kernels were compared with narrow kernels, and
average width kernels. There were 91 ears with wide kernels,
86 sars with narrow kernels, and 483 ears of average width.
Narrow and wide kernels each gave low germination and

equaled each other in strength, the medium width kernels
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germinating 6% stronger. The wide kernels were correlated
with rather 1argé heavy ears with poor germs, and nerrow
kernels associated with poorly shsped kernels and poor

. ) indicate
germs. These results in germinative power shew that the -
kernel of medium width is much better than very wide or
narrow kernels for strength in seed corn. It is possible

to carry selectiorn for wide kernels to an extreme.

Depth of Kernel:-

Contrasts were made between kernels very deep, medium
deep, and medium shallow. There were no excccdingly shallow
or poorly sheped kernels among those olaséed as shellow
kernels for these types of kernels had been discarded by
the permon selecting the seed corn. The very deep kernels
were sometimes somewhat discolored or had germs which did
not show a great amount of strength and vitality. A dif-
ference of 16.50% in strength of germination was found in
faevor of the shallow kernel over the deer kernel and 14 .24%
in favor af the average depth over deep kernels. These
results show that more care should be given in gselecting
ears with extra deep kernels and more attention given to
the proper drying out of suéh ears. The shallow kernels
and average depth kernels germinating about the seme
number of plents, it is safe to conclude that other
characters besides germination which determine yield would

meke it advisable to gelect ears with kernels of medium

depth of kermnel for seed.
Composition of Kernel Endosperm: -

The following di¥isions were made in this classification
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as to amount of hard or horny endosperm contained in the
kernel: very horny, medium horny, medium starchy and very
stardhy. Horny kernels germinated 1%.5% better than
starchy kernels and the two medium classifications were
about equal in germinative vi tality. Other things being
equal, it would seem advisable to select for kernels
with a large amount of hard or horny endosperm.

Size of Germ:-

Germs were divided into three classes: large , small,
aend medium sizes. The large germs were excéedingly large
but the small gérms were not exceedingly small and as a
whole, were bright, full and smooth while the exceedingly
large germs were often blistered or discolored. These
varietions are caused by the method of selection used
by the person selecting the corn, too often not discarding
ears 1f the germs had the one quality - being large.

The germination results were 8572% in favor of small

germs over extra large ones, and 6.90% in favor of medium
germs over extra large ones. It woulgegg advisable to
select ears of medium sized germs for these ears have

some other characteristics which would make them preferable
to ears with small germs, as small germs are somewhat
éorrelated with smaell Ecrnels and small ears. If we are
going to select ears with large germs, care should be taken
in drying such ears, aé large germs are associated with
rather deep kernels. Selection for large germs sk ould not

be made upon size alone but some attention given to the

size, shape and color of the germs. This is a mistake

too bften made by persons selecting seed corn.
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Per cent of Corn to Cob:w

Three divisions were made 6f the ears according to .
rer cent of corn to cob; 658 ears were found which shelled
from 87.50% to 91%; 62 ears were found which shelled
from 79 to 82% and 532 of the ears had a shelling per
cent from 82 to 87.50%. Thosevwith very high shelling
per cent were 12.49% weaker in germination than those
of low shelling per cent and 9.?5% weaker thaﬁ those of
average shelling per cent. This seems fo indicate that
an exceedingly high shelling per cent is not desirable,
and is undoubtedly true where little care is given to
proper drying of seed. 1t is certain that a very low
shelling per cent would also be undesirable but 79%
can not be classed as & low shelling per cent; so the
condlusion is that & shelling per cent from 79 to 87.50%
is the best for high production of grain per acres

Average weight of Good Kernels:-

This classification was based upon the actuel weight
of good kernels of each ear. &neavy kernels were those
weighing 400 grams. or over, light weight was +312 grams
or less, and average weight was frbm «312 to .4 grams..
The average weight kernels germinated more than 5% better
than either the light or heavy kernels. This Buggests the
selection of kernels of medium heavy weight for seed kernels.

Weight of Cob:-
Cobs were weighed after corn had dried during the

winter and classified a8 follows: heavy cobs, those welgh-

ing 3 1/4 ounces or overy light cobs weighing 2 ounces






or less; medium weight cobs, weighing from 2 1/8 to 3 1/8
ounces. mars with heavy cobs gave & low germination and
light weigh? cobs average germination, while those ears
having medium sized cobs germinated 7.27% better than
heavy, and 1.73% better than ears with 1light cobs.
With these results and the fact that small cobs are

an indication

usually found in small ears, there is ®e deubt that the

ear with the medium size eob is the best seed ear.

53






54

SUMMARY OF DATA.

Type of:No.of No. of:No. ofiNos of:% Strong:% Weak:% Plants:Total %
Sample :ears.imptrong:weak :plantsiplants :plants:not up :germinas
:8amp. plants:plantsinot ups: g s stion.

1st.Ser.33000gr:12393: 4681 :1873 :
2nd.Ser.33000" 13118: 3380 :2872 :
Total 660earsi265611: 8060 :4545 :38.65 $12.21 : 6.73 :57.859
Length of ears.

Long 10in.+139:4833 : 1688 : 996 :34.76 :12.14
Short8 1/4- 40:1490 : 530 : 382 :37.25  :13.25
Av.length,

8 1/2-10 481:19188: 5843 :3167 :38.89 :12.15 ;: 6.59 :57.634

e o0
~3
|
-J
-t;l
15N
C
3 -

Circumference of ears.
Large 8in.4 93:2835
Small 7in.=100:4544
Av.circ., ‘

7-8 in. 467:18182: 5749 :3216 :38.83 :12.31 : 6.89 :58.03

1019 : 681 :30.48 :10.96
1292 : 648 :45.44 :12.93

-3
™»
o
:g
@
q
>

e o0

Weight of ears.

Heavyl8oz4 102:2864 : 1201
Light130z= 61:2571 : 760
Av.wt., i
13-18 oz. 497:20076: 6100 :3394 :40.39 :12.27 : 6.83 :59.49

726 :28.27 :11.78
4256 :42.15 :12.64 : 6.97 :61.58

(X}

~3
[
AV
>
-3
—
~3

od oo

Number of rows.

22 rows & 72:2226 : 826 :463
Av. "18-20 475:18239: 5739 :3292
16 rows = 113:5046 : 1496 :790

30.92 $11.47
38.40 :12.08
44.66 11324

L X ] LX)

o
L]

(le]
=
($)
|
S
[

e 00 o0

Straightness of rows.
Twisting 235:9295 : 2962 :1723 : 39.5b :12.60
Straight 425:16216: 5099 :2822 38.13 :12.00 : 6.64 :56.77

(o]
-3
~3
(o)
@
O
ay)

Shape of ears.

Cylindrical267:10193: 3145 :1667 : 38.18  :11.79
Tapering 230: 8971: 2862 :1655 :39.00 112.44
Partly cyl.l63: 6347: 2054 :1223 : 38.94 :12.60

Space between rows:
ﬁgose 1%0: 5605: 1778 975 : 42.35 :13.68 7.50 :63.53

Average - 469:17736: 5575 3063: 37.82 :11.89 6.5% :66.24
Open 61: 2270: 708 507 : 37.21 :11.61 8.31 :57.13

6.24 :56.21
7.20 :68.64
7.50 :569.04

oo ¢ no

.

o0 o0 00
o0 00 o0
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Type of :No.of :No. of:No.of :NO.of :% Strg:% Weak:%Plnts:Total
Sample tears instrong:wesak :plants:plants:plants:not up:germi-
: :samplesplants:plantg:not up:, snation.
Indentation of grain. _ . .
Rough 1281 $9913 :3542 :2097 : 35.28:12.60 : 7.46 : 655.34
Smooth + 71 :329% . 838 : 381 : 46.38:11.80 : 5.26 : 63.54
edium :308 :122056 :3681 :2067 : 39.60:11.95 : 6.72 : 58.27
Width of kernel.
Wide : 91 :3038 :1132 : 71&8 : 33.39:12.46 : 7.84 : 53.69
Narrow : 86 :3061 :1040 : 602 : 35.48:12.09 : 5.84 : 53.41
Average :483 :19422 :5889 : 2328 : 40.21:12.17 : 6.89 : 59.27
Depth of kernel.
Deep 1131 :36656 :1497 : 871 : 27.98:11.43 ; 6.65 : 46.06
Shallow : 36 :16.92 ; 464 : 198 : 44.%x7:12.89 : 5.50 : 62.06%
~Average 1493 120254 :6100 : 3476 : 40.88:12.35 : 7.056 : 60.28
Composition of kernel.
Horny s b : 272 ¢ 40 ¢ 22 : 54.40: 8. 1 4.4 : 66.80
MedAHorny :260 :10234 :3060 : 1699 : 39.36:11.76 : 6.11 : 67.23
Med.Starchy:368 114672 :4588 : 2738 : 40.97:12.79 : 7.65 : 61.41
Starchy s 37 : 1233 : 373 : 286 : 36.03:10.08 : 7.19 : 53.30
Size of germs. .
Extea large: 91 : 3168 : 997 : 579 : 24.13:10.89 : 6.36 : 51.58%
Small :+ 1156 : 4783 : 1430 : 699 : 41.59:12.43 : 6.08 : 60C.10%
Average  : 454 :17661 : 5534 : 3267 : 48.90:12.19 ¢ 7.19 : 58.28
Corn to cob. )
igh,87.50+4: 68 + 1752 : 667 : 375 : 30.21:11.50 : 6.47 : 48.18
Low, 82= : 62 : 2702 ; 714 : 358 : 43.58:11.32 : 5.77 : 60.67
Aversage, :532 s 20721:6588 : 3760 : 3885 :12.39 : 7.09 : 58.43
82-87.50 - '
Weight of average grains. :
Heavy,4gr.+:116 . 3748 :1461 : 863 : 32.31 : 12.59: 7.44 : 52.34
Light,3.12-: 40 : 1484 : 466 : 221 : 37.10 : 11.85: 5.53 : 54.48
Avereage, ‘ »
3.13=4 gr. :504 « 20279:5134 :3461 : 40.24 : 12.02: 6.86 : 59.12
Size of cob.
Large cob,
3.25 4 0z. : 96 . 3205 :1168 : 669 : 33.39 : 12.17: 6.95 : b2.51
Smell,20z-: 105 : 4127 :1812 : 668 : 39.30 : 12.49: 6.26 : 58.05
Average, -
2«20%Z. . 459 :18179 :5580 : 3218 : 39.61 : 12.16: 7.01 : 58.78
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CHEMICAL COLFOSITION OF THE KERHELS.

These chemicél analyses were made upon composite
samples of corn taken according to the physical character-
istics of the ear or kernel and cannot be considered as
valuable as if they had been made upon individuasl ears.
They were made when thg/corn was about one jyear old-

and this will especiaily influence such compounds as

moisture content.

Moisture Content:-

Those types having high moisture content were ears
of heavy weight, shallow kernels, medium sized germs,
medium starchy and starchy composition of kernel. Low
moisture content was found in kernels from ears of rough
indentation, small circumference and average length. .Before
these analyses were made, the grains had been exposed to
a long period of drying. No conclusions are drawn as to

the oause of the types falling within the different classes.

Protein Content:-

Ears of high protein content were horny endospermed
kernels and large germed kerﬁels- There are two causes of
high protein content in cornm, one is & large germ, the other
a large percent of horny or hard endosperm. Low protein
content was found in ears of large circumference, light

weight, medium depth kernels end starchy composition of kernel.
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Fat Content:-

Low fat content was found in medium starchy endosperms.
Kernels from short ears and ears of average circumference.
High %at‘content was found in grains of horny composition
and kernels of small germs. The fact that high fat content.
is Dund in those of small germs is possibly explained by
these grains being all bright and full and in kernels of
small but hard endosperms.

Ash Content:—

High ash content was associated with open space between
rows, heavy weight of ears, average weight of ears and
large circumference. Low ash content was found in grains
of small germs, smooth indentation and medium horny compo-

sition.

rercent of Fibre:-

High fibre content was correlated with ears of starchy
composition. Low percent of fibre in grain was found in

ears of average length

Nitrogen Free Extract:-

Low percentage composition of nitrogen free extract
was found in shallow kernels and kernels with medium sized
germs. High composition of nitrogen free extract was found
in kernels from ears of average length, heavy weight and
rough indentation.

These chemicsl analyses were made for the department of

Agronomy by the department of Agricultural Chemistr; of the

Universit; of Missourif






TS

THE EFFECT OF THE CHEMICAL CONTENT OF THE
KERNEL UPON THE GERMINATION OF MAIZE.

High Versus Low Moisture Content:-

In this the low moisture content seemed to be in
favor of & higher germination. The high moisture content
was 12% and low 9.9% the latter giving the better total
germination by 2.8%%. No doubt, much greater differences
would be found in the effect of moisture content if the
analysis had been made at gathering time instead of in
August of the following years. The selection of ears with
low moisture content, would however seenm advisable.

High Versus Low Protein Content:-

The variation in protein content was 9.93% for
high content of profeiﬁ and 9.1% protein for low. The
high protein ears gave & germination of 3.97% better than
the low protein ears. This indicates:that the pbotein
content would have considerable effect upon the strength
of germination. A much greater difference in content .
~ could no doubt be selected for.

High Versus Low Fat Content:-

High fat content ears conteined 5.5% fat and low ones
3.59%, 7.93% better total germination was gotten from the
high fat content ears. The results warrant the conclusion
that high fat content 1s desirable in seed ears.

High Versus Low Fibre Content:-

Bars of high fibre content contained 2.34% crude

fibre and those of low fibre, 1.4%. The ears of low fibre






29

content germinated 3.33% better than those of high fibre
content, but the low came above the average total germina-
tion only .04%, which does not seem to show much in
favor of selecting for extra low fibre content and the
medium content is no doubt as good.

High Versus Low Ash Content:-

1.44% or more was taken as the basis of selection
for high ash and 1.5% or less as the basis for low ash
content.. A total germination of 7.35% was found in favor
of the kernels of low ash content. It would seem that
kernels of low ash content were the more desirable for
seed, as far as germination is concerned.

Hizh Versus Low Nitrogen Free Extract Content:-

Bars of high niftrogen free extract 73.5% or more,
and those low in nitrogen free extract, 69.9% or less.
The ears low in nitrogen free extract germinatedtv.OQ%
better than the high division. The difference is
sufficient to decide in favor of ears low in nitrogen free
extract as best seed ears.

Highest and Lowest of 21l Types Compared:-

The highest germination given was by ears of horny
endosperms Strong, 54.40%; weak, 8%3 not up, 4.4%; total
66980% . |

The lowest germination was by ears with very deep

kernels: Strong, 27.98%; weak, 11.43%; not up, 6.65%;

total 46.06%.






SUMMARY OF DATA

Moisture content of kernel -

Strong.%: Weak.%
Low 9.9%- 39.87 12.56
High 12% 4+ 37.67 11.95

Protein content of kernel -
Iow 9.1% - 37.89 11.51

High 9.93%¢ 44.27 9.45
Fat content of kernel -

LOW 5059" 56002 12.29
High 5.5% 4 48.00 10.22
Fibre content of kernel -
High 2.34%4 26.03 106.08
Low 1.4%~ 38.89 12.15
Ash content of kernel -

High 1.44%4¢ 23.71 11.83
Low 1.3% = 42.38 12.00

Nitrogen Free Extract Content -

High 73.5%+ 04.1b 12.18
Low 69.9%£ 41.54 12.54

(1)

CHEMICAL.

Not up.
6.96
6.93

5.85

7.06
6.40

q

%:

Total germination. %
59.39 h
56.5b

56.03
60.00

56.53
63.46

53.30
87.63

52.87
60.23

5Z.29 L

60.48
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A Test of the Strength and vigor of pifferent

T:pes of Corn K:rnels under Conditions Unfavorsble to their

Bagt Development.

In this investigation the selection of kernels

‘was made upon the type of endosperm. ZXernels with a large

| percent of starchy endosperm were compared with kernels with

very hard or horhy endosperms. The test wes made in view
of determining which type of kernel was best adapted to
ﬁlanting in a cold damp soil. This type of kernel would
be able to resist the adverse conditions for growing, such
as it would be subjected to when planted immediately before
a cold, rainy period such as we often have in spring. These
cold,rainy periods cause many farmers to replant their
corn on account of poor stand caused by rotting of many
kernels.

Seven common varieties of corn were tested, by
selecting the ears with hardest and those with most
starch in endosperms, to be found within each variety.
The ears were not tested for perfect germination but were
selected by eye as being ears of fair vitaelity and germina-
bility. Some verieties tend to have harder kernels than.
others. The Reids Yellow Dent,being more sterchy than any
of the others,and the St. Charles White,1s a very horny
endospermed variety. In all of the varieties the horny

kernels gave a more vigorous germination than the starchy
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kernels when the conditions were mosf favorable.

The above fact would seem fo indicate that tlere
was some factor correlated with starchy endosperm which
caﬁsed a decreased vitality of the kernels. It is a known
fact that starchy kernels contain a greater amount of moisture
than horny kernels and this could possibly have the effect
of causing decrease in vitality in favorablg conditions.
Some writers have stated that starchiness seemed to, be
- correlated with immaturity which woudd cause low vitality
5ut the ears selected in this test did not show signs of
immaturity. :

In testing the kernels in wet and dry soil
exposed to the early spring temperatures, the horny kernrels
showed strongest germination in the wet box. The increased
amount of moisture seemed only to intensify the weakness
of the starchy kernels. In the dry soil where the tempera+
ture was low, 508 kernels germinated in the horny group
of kernels and in a wet box under the same conditions, 457
horny kernels germinated; the starchy kernels under same
conditions germinated 363 kernels in dry soil, and 281 in
wet soil. In this, the ﬁorny kernels show a decrease of
lu.l percent as effect of excess moisture and the starchy
kernels 28.1 percenf.effeect of excess moisture, a differense
of 18.6 percent. This shows the horny kernel to be mest

resistant to very wet soil conditions. The wet box of soil






was watered with a gerden sprihkler each day asnd the dry
box had only sifficient moisture applied to give good
conditions for germination. As for the different varieties,
the varieties with thé greatest specific gravity seemed
those as a whole best adapted to wet soils. |

~ Some tests were made with Reids Yellow Dent
and Commerdéial White with indoor experiments. These ex+
reriments were not very extensively cabfied out but seemed
to indicate that the horny kernel was the less subject

to rotting when exposed to excess. amounts of moisture.

When kept at a temperatﬁre of 60 degrees F. for several days,

the starchy kernels upon germinetion showed 5.8 percent more
effect of adverse conditions than did the hard kernels;kept
at a temperature of 90 degrees during the period of germina-
tion, showed 3.4 percént more effect of excess moisture on
the starchy kernels than upon the hany kernels.

Possible explanations for the cause of the
greater vitality of the horny kernels may be drawn from
the following differénces noted in the specific gravity
of the kernels and the rate of imbibition of water and the

difference in temperatures of wet and dry soils.
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GERMLNATION UNDER VARLABLE CONDLTLIONS OF SOIL KOISTURE
AND ADVERSE TEMPXRATURE.
Outdoor tests.

Variety :Kernel-: Wet Soil
Type of:

Dry Soil.

:No.1 No.2 No.3 Total:No.1l No.2 No. 2 Total

“Reids Y.D..Horny ;16 14 32 b1 .
:Sterchy: 8 10 19 37

15 17 40 72
11 16 30 o7

Boone Cawf :Horny 12 13 16 41 : 14 17 15 46

:Starchy: 8 6 14 28 10 11 17 38
Jommson Co:Horny : 23 1lé6. 19 68 4 17 25 65
White. :Starchy: 14 10 11 35 2 13 11 46
St.Chas.Ya:Horny : 21 17 24 62 3 17 24 64
:Starchy: 18 8 17 . 43

5 14 41 80
5 16 27 60

St.Chas.Wh:Horny

16 9 33 58
14 16 156 45

UJ
ct
[\
H
&

2
2
2
21 12 21 64
2
!
1

Com.White :

ny 23 16 16 b5
:Starchy:

18 14 15 47

9715 19 53
16 14 14 44

s
o
=

20 17 18 56
14 12 20 46

20 17 18 55
O 15 21 66

Leaming  :Horny

o oo (oo o0

00 {60 oo |0s 00|00 00 los ot les soloe e lor oo or oo

o
4}
ct
1]
N

&

Boone Sp. :Horny 26 13 29 67 5 16 32 173

: No starchy selection.

Total ‘Horny 155 115 187 457 : 164 130 214 508

:Starchy: 94 76 111 281 : 115 97 151 363

Note:
No. 1 was planted March 25, 1911. Each type of each

variety, 25 kernels.

No. 2 was planted April 12, 1911. Each type of each
variety, 25 kernels. |

No. 3 was planted October 20, 191l1l. Each t}pe of each

variety, 50 kernels.







GERMINATION OF HORNY & STARCEHY KERNELS INDUORS
AT 90 DEGREES.
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\WN: O

Variety :Type : Wet Soil. Dry Soil. S s

: :No.1 No.2 Ko.3 Total :No.l No.2 No.3 Totml °
Reids Yel.:Horny : 70 63 69 212 : 74 69 77 230..
Dent. :8targhy: 30 34 36 110 : 45 45 42 132
Commercial:Horny : 90 86 82 258 : 94 97 89 290
White. :Sterchy: 81 71 70 222 : 85 B0 73 230
Total ‘Horny : 160 149 151 470 . 168 166 1656 520

:Starchy: 111 105 106 322 : 130 125 115 370

GERMINATION OF HORNY & STARCEY KERNELS INDOORS

AT 60 DEGREES SIX DAYS THEN 90 DACRESS.
Variefy :Type - : Wet Soil. - Dry Soil.

s :No.l No.2 No.3 Total 'Ho 1l No.2 No.d Total
Relds Yel.:Horny : 30 37 36 103 : 32 39 36 107
Dent. .Starchy: 26 24 31 81 : 30 27 35 92
Gommercisl:Horny : 66 64 75 205 : 69 72 83 224
White :Starchy: 50 42 45 137 : 58 49 54 161
Total ‘Hormy : 96 101 111 308 :101 111 119 331

:Starchy: 76 66 76 218 : 88 76 89 253
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TEMPERATURE - VARIATION.

A record of the variation of temperature of two

germinating boxes was kept daily. One box was watered freely
and kept very wet, while the other was only moist enough for -
germination of the corn. These boxes were exposed to outdoor
conditions and had sunlight and cold or warm air cohditions

gsame as would be had by two adjacent fields.

The difference of temperatures is very noticeable.
The dry soil warmed up more repidly when exposed to sunlight
but on cloudy days the temperature of the two soils would be
about the same. An average of the temperatures for the entire
period is 1.1 degrees centigrade or 1.98Fahrenheit higher in the
dry soil then in the wet soil or the air temperature. 1t is
believed thaet two fields would show a greafer variation; in that
the field when once warmed would not cool out as quickly as
e small box of soil. In this test the temperature variation would

not be sufficient to account for the variation in germination

of the kernels of corn.
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TEMPERATURE OF DIFFERENT SOILS.

Date :Time fTemp.C0 :Temp. C° : Temp i : Note.
:0f day. :0f sir. :o0f dry soil : of wet soils
oct.2 §4.oo P.M.: 20 20 20 started.

3 12 Noon : 32 1/2 28 1/2 . 26

4 12 Noon 23 22 1/2 22

5 12 Noon 20 21 20 1/2

6 10430 AM 29 28 26 1/2

7 12.25 PM 12 | 12 12

8 10.15 AM 15.2 14 14.6

9 2.15 PM 22.6 26 25.5

9 4.15 PU 20.2 22 20.2

10 3.00 BM 24 26.6 26.1

11 2.00 PM 23 24 23.5

12 3.15 PM 20 25 24.1

13 11.50 AM 15.5 20 15.5

14 10.30 AM 15 19.5 15.4

2% 2. PM 19 20 - 17.5

24 10. AM 18 18 17

25 8. AM 10 10 10

25 12 Noon 22 20.5 20

26 5. PN 8 12 12

Average of al1l1:20.5 21.6 20.5






VARIATION OF IMBIBITION.

The work upon the imbibition of water by horny and
by sterchy kernels of corn was done to see if it could be a
probeble explanation for the cause of variation of germinative
strength of the two types of corn when subjected to various
conditions of moisture and temperature. The horny type seeming
strongest wes also found to imbibe water much more slowly. The
specific gravity of the two types of kernels varied about .07.

Twelve samples of corn were accurately weighed and
placed in begkers and covered with distilled water. The
following tables will show the variastion for different lengths
of time and for different treatments of the corn. The starchy
corn begen by imbibing water most rspidly and continued so
during the entire period of the test, in all avéraging 10.7%
more imbibition than the horny kernels when the room temperature
was above 23 degrees Centigrade and 7.6 when temperature was
below 15 degrees centigrade. It is a well known phenomenon
that heat aids seeds in the imbibition of water.

This more rapid absorption of water by the starchy
kernels might be a factor which would cause them to decay or
otherwise be destroyed when subjected to conditions rather wet
and unfavorable to the growth of corn and probably explains
in part the reason for the hbrny kerﬁels showing greater vifa—
1ity. An increased amount of moisture would cause considerable

difference in the rotting of a kernel.






IMBIBITION OF WATLR.

:Wt.Samplezﬁ water
:12:30 PM :imbibed

:% water

1% water

by:imbibed by:imbibed by:

+2=7-11 :4:30 PM :4:30 PM :4:30 Pl -
Variety :Type 12=-7~11 :2-8-11 12-9=11
Reids Y.D:Horny : 100 gm. 14.5% 23.5% 34.5%
" " ;:Starchy: 100 gnm. 18.5 32.8 40.0
Com.White:Horny : 100 gm. 12.2 26.3 36.0
" " Starchy: 100 13.9 35.5 46.5
Reids Y.D:Horny : 100 gm. 17.5% 31.0% 39 .5%
" "o . 100 15.7 29.5 37.5
0 " :Starchy: 100 20.6 37.0 43.5
" " % 3 100 19.5 36.0 43.0
Com.White:Horny : 100 gm. 14.5% 31.5% 42.0%
" I T : 100 15.8 36.0 41.5
" " :Sterchy: 100 16.5 82.5 52.5
L : 100 16.5 43.5 55.5







% water

imbibed by: Differences: Temperature.

4:30-PM
2=10-11

.
.
-
&

3
L

402%
45.4
44.1
54.0

43.0%
41.5
51.7
51.5

48.5%
48.5
61.4
63.2

5.2%

9.1%

9.35%

12.8

.

15° c.

"
"

"

23° ¢.

"

23°¢.
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SPECIFIC GRAVITY + VARIATION.

A specific gravity test was made of the kernels of
corn used in testing the variability of germinative power of
horny and starchy kernels. In this,100 kernels of corn were
very accurately weighed and then immersed 1n distilled water
and the volume ascertainsd. ‘The kernels were immersed in a
long graduated cylinder of small diameter 6én which it was possible
to read volumes to one-hundredths of & cubic centimeter. The
weighing wés done on an acourate chemical balance.

The followinz table gives an average of a number of
samples of each variety, testing five samples for each type
of & variety and taking an average.

The average differences between the types of the
different variéties is the same, but it will be noticed that
some vesrieties run much hisgher in specific gravity then others,
{.0. the Reids Yellow Dent being lowest with 1.1944 specifio
gravity for horny kernels end 1.1048 for starchy kermels, and
St. Cheries White highest with 1.8742 specific gravity for
horny kernels and 1.1888 for starchy kernels. \

The general type of the varleties explains the condi-
tion, Reids Yellow Dent being a rather soft, starcehy corn and
St. Charles White being our hardest and most pearly variety.

PThis variation in specific gravity explains in part the
esuse for the variation in amount of ﬁater imbibed by the two

types of kernels - horny and starchy.
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SPECIFIC GRAVITY OF HORNY & STARCEY KERNILS.

Variety :Wt.100grains; Volume 100gr: Specific:Variation:Type
: Gravity :
Reids Yel. D: 29.144 gns 24.40 cc : 1.1944 . 096 Horny
w ¥ 22.5656 v 29.47 ¥ 1.1048 - S8terchy
Johnson Co.W;: 40.429 " 32.12 " 1.2587 . 0832 Horny
. 41.851 " 256.60 " 1.17565 -—— Starchy
St#Chos.Yel.: 43.630 Y 36.07 " 1.2440  .0605  Horny
" 41.661 " 26.20 " 1.183b6 —— Storohy -
St.Chas.W. : 38.906 " 30.63 ™ 1.2742 . 0654 Horny
" 58.606 " 53.38 " 1.1808 -—-  Starchy
Commercisl Wi 42.861 " Z4.00 " 1.2606 . 763 Horny
" 36.848 " 30.87 » 1.1843 -— Starchy
Leaming : 34.163 " 27.20 " 1.25656 0621  Horny
" 28.773 " 24.13 " 1.19256 -~-  Starohy
Boone Co.W. : 28.410 ™ 30.63 " 1.2681 .0701 Horny
" " 38.882 " 71.87 i 1.1880 --=- Starchy
Boone CouMty ]
Special. 41.621 " 33.07 " 1.2587 ---  Horny
Average 38.6456 20.87 " 1.8506 U767 Horny
n 36.882 " 21.41 o 1.1738 ve- Starehy







SUMMARY OF CHAPTER Vo>

The investigationssb far seem to indicate that
the horny kernels are best adapted to béing planted in-cold,
damp soils. They have & higher specific gravity and do not
imbibe as much water and imbibe it less rapidly than the
starchy kernels. The fact remains that the starchy kernels
chosen in this investigation proved to be weaker in
germinative power than the hard kernels when planted under
ideal conditions, but there seems to be an intensification
of this weakness when germinated in wet, cold soils which
seems to indicate that there is some character in such &
kernel which causes it to be less adaptéd to germinating
in cold damp soils.

The fact that horny kernels imbibe water less
rapidly i1s a factor which possibly would explain their
ability to remain in a cold, damp soil in a living state

for the longer time.







CHAPTER VI,

Test of the Variability and Accuracy of the

Present llethods of Testing Germinetive Power of Seed Ears.

This investigation was caerried on to obtain
some data upon the accuracy and advisibility of testing
seed earswby the teking of a small number of kernels from
the ear and germinéting them under very favorable conditions
end accepting this as an indicator of the vitality of the
sar.

The above method is the one commonly practiced
at the present time by most corn growers. Some results have
been published indicating that there was variability cnough
in the vitality of kernels on an individwal ear to cause this
method to be inaccurate to some extent, and not as practical
as generally assumed to be.
| In this test, 97 ears of Reids Yellow Dent corn
were used. They were ears which did not give a perfect test
in a germination test as used by the Missouri Experiment Station
in selecting seed corn.

The method of making germination tests was as fol-
lows: Ten kernels were taken out of each ear at various places
on the ear from near the tip to the butt and teking kernels
from all sides of the ear;in this manner there was as much of
the ear as possible represented by the ten kérnels. These ten
kernels wére placed'carefully in a germination box by pressing

them into the sand tip downward. Here they were given an ade-
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quate supply of moisture for germination and kept at‘a temper-
ature of about 85 degreuelE&behheit for about five or six

days when the sprouts would be over an inch in height. The
Xernels spr?uting would'thep be countgd and a%%eggggmggt
germinating ten kernels were discarded. The sbove/ ears were
discarded out of five bushels of corn fested.

The method of teéting the accuracy of the-above method
of making germination tests was to shell the entire ear
mixing the kernels well, then count out 100 kernels from the
mixture: These 100 kernels were tested in as nearly as
possible the seme manner and under the saeme conditions as the
ten kernel test was made.

In drawing conclusions from data obtained in the
experiment, any ear varying less than 10% cannot be considered
as showing any variation, for in the ten kernel test, one
kernel represents 10% of the total germination.

Compiling data in the above manner shows 6 ears
éhowing no variation in germinability between the two tests
and 85 ears showing veriation of from one to.,45‘ percent
averaging a variation of 15.0%.' Of these ears, 61 showed a
decrease in germinative power and 30 an increase.

The'results seem to indicatg that the present method
of testing seed ears is only partially accurate but that it is
a valuable indication of the vitality of the majority of ears

and we can advise testing by the ten kernel systen.
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DATA ON ACCURACY & VARIABILITY OF [EAR
GERMINATING TESTS.
Ear:No.germinating in:No.germinating in:Percent of variation of 100C:

No.:10 kernel test. :100 kernel test. :kernel test above or below :
:that of the 10 kernel test

=0 +%

1 6 n4 14
2 5 16 34

3 7 72 2
4 1 9 1

5 4 10 30

6 6 30 30

7 4 44 4
8 4 32 8

9 6 50 10

10 5 21. 29

11 5 45 5

12 1 10 0
13 5 28 2

14 7 60 10
15 4 54 , 14
16 5 58 8
17 2 12 8
18 5 49 1

19 5 40 10

20 4 26 14

21 0 0 0
22 5 59 9
27 3 18 12

24 6 47 13

25 0 6 6
26 5 61 11
o 2 17 3

28 6 58 2

29 7 39 31
30 Vi 68 2
31 6 27 33
32 2 9 11
33 6 71 11
54 7 52 18

35 7 32 38

36 5 21 29

37 6 70 10
38 2 19 1

39 2 3 10
40 2 10 10
41 7 59 11

o 3 11 19
43 6 21 39
44 2 10 10
45 5 37 13
26 5 23 27
47 3 12 18

48 1 Z %

1
gg 7 72 2






77

N,
Ear:No.germidating in:No.germinating in:Percent of variation of 100:

No. :10 kernel test :100 kernel test t(kernel test above or below :
‘ sthat of the 10 kernel test :
o +/o '
61 0 0 0
62 2 8 12
63 4 10 30
64 7 38 32
55 1l 8 2
56 6 76 16
57 1l 13 3
68 7 68 2
59 4 29 11
60 2. 21 1
61 4 31 9
62 6 51 9
63 6 28 22
64 o 3 . 3
66 7 74 4
66 1l 10 0
67 0 18 18
68 6 59 1
69 b 24 26
70 7 48 32
71 0 2 2
72 6 39 21
73 5} 28 22
74 6 68 8
75 4 63 13
76 2 2 18
V4 2 27 7
78 1 14 ' 4
79 2 17 3
80 4 19 21
81 0 0 0
82 , 0 4 4
82 6 76 15
84 6 81 21
86 3 22 8
86 4 12 2
87 4 16 24
- 88 3 29 1
89 5 26 24
90 5 45 5
91 5 55 b
92 6 57 3
93 b 38 12
94 1 12 2
96 1 10 0
96 ” 65 5
97 1 53 43






SUMIARY .

s

The following conclusions have been diawnfrom the results
obtained by the investigation ofthis problem: .

1. The'best type of ear to select for seed would be an.ear
with the following physical characteristics: Medium length,
eircumference, and weight of ears with sixteen rows of straight
. kernels of medium space between the rows, cylindrical or slightly
tapering in shape; kernels smooth or medium indented, medium in
width and depth, and having medium large germs and a largé per
cent of horny endosperm; kernels weigh 312 to .400 grains
and 79 to 87.50 per cent of corn to cob and medium size of cob.

II. That we can carry selection for certain characters to an
excess; namely, length, circumference and weight of ear; depth,
width and weight of kernels; and per cent of corn to cob. ihere
these types ére selected for to an extreme, more than usual
precautions must be teken in drying and care in storing the seed.

III. That the most desirable cheﬁical composition of kernel
is, low moisture, high protein, high fat, low ash, and low
nitrogen free extract content, and medium fibre.

IV. That chemicel composition of kernel has as much effect
upon the germinatioh of the kernel as physical characters.

V. Corn kernels with hard, horny endosperms have & higher
specific gravity and imbibe water less rapidly than kernels

with starchy endosperms.

VI. Corn kernels with horny endosperms seem better adapted to

78

germination in cold damp soils than kernels with starchy endosperms.
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VII. The results given in this investigation indic:.te
sometimes
that the testing of ears of corn by the ten kernel system is/
not an accurate test of the vitality of the ear but can be
advised for use in commerdial corn growing as the véry poor

ears can be weeded out by this process.
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