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TasLe 31—Dates of the first killing frost and of the first freez-
ing temperatures at Lincoln, Nebr., during 21 years, 1897

to 1917 -
Date of | First date with | Duration ‘ Mean | Minimum
Year | first killing | temperature of | of freezing , temperature  temperature
frost | 32°F. or below | temperature ’during period | during period
(Hours) (Degrees F.) l (Degrees F.)
1897 Oct. 29 Nov. 2 10 30.0 29
1898 Oct. 6 Oct. 6 3 31.7 ‘ 31
1899  Sept. 29 Sept. 29 7 29.3 27
1900 Oct. 17 Nov. 8 14 26.3 21
1901 Sept. 18 Sept. 18 3 31.7 31
1902 Sept. 12 Oct. 28 6 30.5 29
1903 Oct. 27 Oct. 27 3 31.7 31
1904 Oct. 26 | Oct. 25 3 31.7 31
1905 Oct. 20 Oct. 20 7 31.0 30
1906 Oct. 10 Oct. 10 10 29.5 26
1907 Oct. 12 Oct. 12 4 31.0 30
1908 Oct. 11 Nov. 2 5 31.0 30
1909 Oct. I2 Oct. 12 16 28.0 21
1910 , Oct. 22 Oct. 27 12 29.0 26
1911 Oct. 20 |[Nov.1,2and3 58 23.6 12
1912 Sept. 30 Oct. 22 6 31.3 | 30
1913 Oct. 20 Oct. 20 14 27.0 23
1914 | Oct. 27 Oct. 27 13 280 | 24
19156 ' Oct. 9 Oct. 9 3 31.3 30
1916 ; Sept. 29 Sept. 29 5 31.0 30
1917 | Oct. 8 | Oct. 8 | 9 217 | 24
Av'gei Oct. 12 | Oct. 18 10 ‘ 29.6 27
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Fig. 14--Average date of the first killing frost in autumn. By G. A.
Loveland
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This variation in time of freezing we2ther together with a
great seasonal variation in time of corn maturity has a marked
bearing in different yvears upon the condition of corn for seed
when left standing in the field.

The average dates of the first killing frost in the field in
the fall for various parts of Xebraska are given in Figure 14.

FREEZING INJURY INEVITABLE IN OCCASIONAL YEARS

Experience has taught that the best adapted. highest pro-
ducing corn for any locality in Nebraska. or in the greater part
of the Corn Belt, does not mature and dry sufficiently in all
seasons to escape freezing injury when left exposed to low tem-
peratures either in the field or in the crib. It would not be
practicable in most of the Corn Belt to grow corn sufficiently
early to escape damage from freezing every vear, because such
corn would be too small and early to give best results. The
best adapted and most productive types appear to be those
which utili- - practically the entire growing season of the aver-
age vear. In the majority of years, such tvpes should ripen
fully before the first killing frost, altho in occasional years both
the vield and the quality may be reduced by autumn frosts.

Seasonal variation in the time of maturity of a given corn
in a given locality may be illustrated by the relative maturity
of Hogue's Yellow Dent corn at the Experiment Station in
1914 and 1917. This is a standard well-adapted tyvpe for con-
ditions prevailing at the Experiment Station. In 1914 the grain
of this corn contained only 14 per cent moisture on October 1,
while it contained 38 per cent on October 1, 1917. It was well
matured on September 6, 1914, whereas it was not so mature a
month later in 1917. In this vicinity the normal date of ripen-
ing for this varietv is September 20, while the mean date of the
first killing frost is October 11. According to this, corn which
is nunsurpassed in average production at the Experiment Station
ripens. as #n average, about 3 weeks before the mean date of
the first killing frost. :

This seasonal variation makes possible in manyv vears the
growing of late maturing tvpes of corn in localities where
thev normally are not adapted. But the character of the season
and the date of the first killing frost cannot be foretold at plant-
ing time. Therefore. unndapted. late maturing tvpes which do
not reach their full dev-lopment before the average date of the
first killing frost should not be grown. They require for their
full development the exceptional seasons in which the first
killing frost comes very late. In too great a proportion of the
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seasons they fail to mature, and too frequently produce an
inferior quality of corn together with a low yield of grain
per acre.

SELECTION FOR EARLINESS

Wherever varieties of too late maturity are being grown,
this may be overcome in several ways: (1) Securing seed of
some earlier tvpe. This may originate in the same locality or
be of some previously tried variety obtained from a distance.
Before a new corn is extensively substituted for an old one,
definite knowledge should be had regarding its local adaptation.
(2) Field selection of seed from the earlier maturing plants
before autumn frosts, while such difference is readily discernible.
(3) Selection of the drier and more mature ears later in the
season. To a considerable extent, such ears are more mature
because of inherent relative earliness. Corn may be made to
average a week or ten days earlier in maturity 1n a very few
years by such selection. It is probable that most of the corn

rown in Nebraska could be made a week earlier without reduc-
ing the average vield, and the quality would be improved.

A rather arbitrary ideal of deep rough grain is held by
many corn growers. This qualitv 1s usually associated with
late maturity and also high shelling percentage. A mistaken
conception prevails that high shelling percentage means high
acre vield. To the contrary, corn with a rather medium depth
kernel yields fully as much grain per acre, ripens somewhat
earlier, is often of much better quality and frequently possesses
stronger viability.

ALTERNATIVES IN SEED SELECTION

(1) Special, early field selection. before any likelihood of
frost, may be practiced regularly each year. When such corn
is stored and cured in a dry, well-ventilated place, good ger-
mination without further trouble is reasonably certain. This
procedure, systematically insures sound seed corn. An essential
requirement in this practice is to avoid immediate contact be-
tween the different ears so long as they are not well dried out.
Thus mould and decay will be prevented. By going thru the
field with a sack hung over the shoulder, or other simple device,
the best developed and most matured ears may be readily
gathered. Seed selected in the stiff dough stage is sufficintly
mature to produce strong, vigorous plants. Itowever, more
mature seed is more ersily preserved.

(2) Selecting seed late in September or early in October,
while husking corn in the regular way for early hog feed. is a safe
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and convenient manner of obtaining sound seed corn. Precau-
tion should be taken to insure rapid drying and avoidance of
mould. This procedure usuallv requires some husking before
the bulk of the corn is sufficiently dry for general husking. The
necessary seed for the average farm may usuallv be selected
from several loads of this earlv husked corn. If this plan is
svetematically followed, a supply of sound corn may be fairly
certain vear after year.

(3) Selecting seed at the time of general husking is the
most common of all methods. Either a box is attached to the
side of the wagon into which the seed ears are thrown while
husking, or else the seed ears are selected from the wagon while
unloading. This method, and particularly the practice of pick-
ing the seed ears in the field while husking, has many com-
mendable features in years of early maturity when a large
percentage of the ears will possess strong germination even when
left exposed in the field to severe freezing weather. Tn other
vears, such as 1911, 1915, and 1917, there may be such a small
portion of viable ears after subjection to freezing weather, that
much annovance and difficulty is experienced in selecting them.

If necessary to select seed ears from a field where freezin
injury has been severe, the rather slender, hard, solid, smoot
ears with relatively shallow grains (Fig. 15) will be found
most certain to give satisfactorv germination. For those who
do not favor this type of ear, it may be said that it is likely to
vield fully as much grain to the acre as the larger, rougher
tvpes, even in vears when both give equally good germination.
Severe freezing destroys the viability of immature seed.

This is a factor in the natural adaptation of the crop. Tt
tends to eliminate the later strains, while the earlier ones survive,
By selecting the ears, therefore, which have withstood severe
freezing in the field, more consistent earliness is developed.

(4) Corncrib selection may be practiced in an emergency
as a last resort. If provision for a seed “supply by other
methods has been overlooked, well matured and sound seed ears
may in most yvears be selected from the crib during the winter
or spring. Such home grown seed is to be recommended in
preference to imported seed whose adaptability is not definitely
known.

(3) Old Seed. In order to insure against emergencies, it is
a desirable practice to select sufficient seed in years when corn
matures well for two years’ planting. It seldom happens that
two successive bad years occur, and by this practice much un-
easiness and annoyance may be avoided in bad years. One-year-
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old seed corn is entirely satisfactory if it has been well pre-
served.

COMBINATION OF METHODS FOR SELECTING SEED

For many farm operations, the procedure may be variable
from year to year according to the seasonal conditions, or the
individual farmer's fancy or convenience. This holds true in
regard to the time and manner of selecting the seed corn supply.
The conditions are very exceptional in which a satisfactory seed
supply with apparently equal productivity cannot be selected by
any one of the first three methods just described. The relative
convenience and practicability of the methods may vary from
vear to year. In vears when corn is backward, it is good prac-
tice to select seed from corn husked early, before heavy and
continued freezes are to be expected. In years of early maturity,
when corn is well dried out, it may be quite as well to pick the
seed ears at the time of regular husking. Whether special early
selection is practised in such years may be left entirely to the
convenience of the farmer. However, in years when corn is
late in maturing, early selection and preservation of seed corn
may avoid the great annoyance of sorting over a large quantity
of corn for the small percentage of sound ears that will give
satisfactorv germination. Early selection is probably of greater
importance in the northwestern half, than in the southeastern
half of the State.

ASCERTAINING VIABILITY

After the seed ears are thoroly cured, a general germination
test may be made of a composite sample of kernels taken scat-
teringly from each of several hundred ears at the rate of about
«ix kernels per ear. If less than about 90 per cent perfect ger-
mination is obtained, ¢ more severe elimination of unsound ears
should be made. Discarding all ears with discolored germs and
the making of an individual ear germination test are rather
eﬂ'ﬂ‘EQ‘e methods. The making of such tests is generally under-




80 NEBRASKA AGRICULTURAL EXP. StaTioN REsearcH BuL. 16

Fig. 16—A final germination test should be made to definitely determine
what percentage of the seed will grow. The corn planter may then
be adjusted for an average drop of the desired number of kernels

Fig. 17—The individual ear germination test shows definitely which are
the unsound ears
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are obtained. Where less mature corn has been subjected to
severe freezing, as high as 10 or 15 per cent may germinate
imperfectly. Such seed may have either the plumule or the
primary root killed, while the other end of the sprout may
develop normally. If the plumule has been killed a viable
root can never grow a new plumule. But if the primary root
only is dead. the secondary roots may, under favorable ger-
mination conditions, develop at the base of the plumule and a
normal plant result. Such imperfect sprouts may be seen in
Figure 20.

Germination tests are often reported as so many strong,
weak, or dead kernels. It would probably be quite as well to
report perfect and imperfect germination and dead kernels.
Since proper development of imperfect germs is doubtful, a
classification into perfect and dead seed should suffice. Perfect
kernels reported as weak are often relatively backward merely
because of inherent slower germination or because of ununi-
form. unfavorable germinating conditions which act as sources
of experimental error in testing.




82  NEBRASKA AGRICULTURAL Exp. StarioN REsEarc BuL. 16

Fig. 18—Germination box filled with sawdust and covered with burlap
to retain moisture

Fig. 19—The germination box shown in Figure 18, uncovered. Note the
much more vigorous growth at the ends of the box where the
burlap was folded back and greater pressure exerted by the box
standing on top. The germinative ability of the corn at the center
actually equalled that at the ends. This illustrates possible experi-
mental error in testing for germination
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Fig. 20—Kernels showing various degrees of relative germinative ability.

(1) Perfect germination;
kernels

(2)

imperfect germination;

(3) dead
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RELATIVE CORN YIELDS FOR THE STATE OF NEBRASKA IN
YEARS FOLLOWING SEVERE SEED CORN INJURY

The average vield of corn for the State of Nebraska during
the last 28 vears, 1890 to 1917, as estimated by the Bureau of
Crop Statistics and the State Board of Agriculture, has been
24.9 bushels per acre.  During this period, there have been three
years of serious seed corn injury, namely 1896, 1911, and 1915.
The acre corn vields for the State in the vears following this
seed corn injury (vears i m which the affected seed was planted)
were respectively 30.0, 27.1, and 32.6 bushels. Since the yield
has been above normal each vear in which it was necessary to
plant seed selected from corn undergoing severe winter injury,
it is evident that the farmers meet the situation in a fairly
satisfactory manner. The average superiority of these three
vears above the 28 vear average has been 5.0 bushels per acre.
Therefore predictions of low v ields following vears of severe seed
corn injury do not =eem justified. The actual increase in vields
is probably due to accidentally more favorable climatic and
moisture conditions.

EFFECT OF TIME OF SELECTION AND PRESERVATION OF SEED
CORN UPON YIELD

An experiment was begun in the fall of 1914 to determine
the effect of the time of hnr\'oshno‘ seed corn upon its vielding
power provided care is taken in selection to obtain equally
high germination. .\ comparative vield test was made in 1915
of Qoptomlwl. November, and March selections from a field of
Nebraska White Prize corn.  This is a standard variety grown
at the Experiment Station and adapted to southeastern \ebracka.
A similar test was made in 1916 and 1917 of seed selected in
September. October. November, December. February. and March.
The seed was cavefully preserved in a dry. well- \'ontllated place
after being harvested.” After danger from freezing injury. only
seod ears which showed a bright clear germ were taken. Ears

werth Aicanlanad earine wara l]l;lu‘\!’l‘nl‘ honanca thav nramicad
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row of each plat for the vield test. This arrangement permitted
a direct comparison of the inherent yielding capacity of the
different lots. The results follow in Table 32.

TaBLE 32—PRelatire yields of seed corn selected at various dates
I:uu/q t/:(’ f(l" (m(l winter (1915- 1')]7)

Duplica- Yield per acre
Date of seed J a3 .
:elegﬁg;? tions ‘ Average | Three
each year 1915 1916 1917 1916 and ' year
! 1917 | average
S ivBushels_ ‘Bushels Iglgl;gls | Bu?hels Bu:;};l;
September 4 . 666 | 361 | 383 37.2 47.0
October. . . .. 4 ... . 369 38.3 37.6 L.
November 4 65.9 37.3 41.6 394 48.3
December 4 . 39.3 42.4 40.8 o
February 4 ... 443 41.7 43.0 o
March.. .. .. 4 64.7 42.1 42.6 42.3 49.8
I
Check? 4 66.3 40.3 E 41.1 40.7 49.2
|

The seed was harvested about the 15th of each month,

*The check seed wus harvested from the same field while husking in
November.

As an average for the three vears 1915-1917. seed corn har-
vested by special selection from the field in September, Novem-
ber, and March, and given good care after selection, vielded
respectively 48.2, 49.6. and 51.2 bushels per acre. while seed
saved from the same field during the regular process of husking
in November yielded 50.6 bushels per acre.  We may conclude
from these data that corn harvested early and given special
care in preservation will not outvield seed which has been ex-
posed to the cold of winter without special care, provided both
are selected for high germinative qualities. Seed which has
received no special early selection and preservation may  be
expected to vield as well as specially cared for seed. provided
equally ~at1sfa(tm\ stands are ol)t.unod No claim 1s made,
however. that seed selocted late in winter will necessarily
germinate as dependably as will that gathered earlier.

RELATIVE YIELDS OF DIFFERENT EAR TYPES

During the four years 1914 to 1917, four ear types of
Nebraska White Prize ‘corn have been compared in vield with
the original unselected corn from which the types were selected
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each year. This variety has been grown at the Experimental
Station many vears. The method of testing was the same as
that described on page 84. Basing the yields upon equal num-
bers of plants grown under uniform conditions enabled a fairly
reliable test of the relative inherent vielding qualities. The
results are given in Table 33.

Yield per acre from diffevent ear types of Nebraska
i /ufe Prize corn (1’)1’ 1’)17)

TaBLE 3:

Type of ear 1914 ' 1915 | 1916 | 1917 ' Average
e T " Bushels , Bushels | Bushels | Bushels ;-B;s_h;ls—
Original .. ............| 487 | 648 | 655 835 58.1
Largerough.......... 300 653 | 644 459 514
Short rough ..~ ... . 444 | 689 | 651 49.9 57.1
Short smooth . 45.0 | 72.6 60.1 . 492 | 56.7
Long slender smooth. .. 487 ' 664 | 652 | 549 | 588

Number of duplications. 6 | 8 14 | 7 |
| .
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As an average for the four years, the long, slender, smooth
tvpe vielded 58.8 bushels per acre. which is 0.7 bushel more than
the original corn. 7.4 bushels more than the large rough ears,
1.7 bushels mor: than the short rough ears, and 2.1 bushels
more than the short. smooth ears. One may conclude that this
long. =lender, smooth sype possesses highly satisfactory vielding
qualitics, which, coupled with its superior germinative ability,
makes it a very suitable type to grow. Thix tyvpe of ear is
gaining greater popularity among corn men of the State, altho
the old prejudice for deep rough ears with a high shelling per-
centage has been rather persistent.

EFFECT OF UNUNIFORM STAND ON YIELD

An investigation was made in 1915 and 1916 to determine
the effect of varied distribution of plants upon the vield of
corn. The number of plants per acre was the ame in all cases,
but the number of plants in adjacent hills differed. The pur-
pose was twofold: (1) To learn the effect of variation in stand
caused by mechanical variation in dropping by corn planters.
when corn with perfect germination is planted. (2) To learn
what result might be expected from planting corn. only part of
which will grow, but for which the rate of planting has been
ealculated to <eed the desired number of sound kernels per acre.
The tests were made in duplicate 5-row blocks and equal num-
bers of each type of hill were harvested within each plat.

The methods of distribution compared were:

(1) All hills with uniformly 3 plants.

(2) Alternating hills with 2 and 4 plants.

(3) Alternating hills with 1. 3, and 5 plants.

(4) Alternating hills with 1, 2, 3, 4, and 5 plants. The
results are given in Table 34, The average vield for the three
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varied distributions was 73.0 bushels compared with 74.3 bushels
for the uniform planting rate of 3 plants per hill. A uniform
stand of 3 plants per hill vielded 1.8 per cent more than the
mean for the various distributions. Variations in stand due to
the planter, or to the presence of dead seed in corn testing as
low as 75 per cont. is less marked than the variations in the
above special plantm

The data in Table 34 are substantiated by a very similar
experiment conducted by Montgomery in 1907 and 1908, the
results of which are given in Table 35. The average vield of the
varied distributions in this test was 2.1 per cent lower than a
uniform distribution of three kernels.

TasLe 35—FEffect of raried distribution of seed in planting
mmpmml udb mnform (lzstrebuhon (1907 and 1.908)"

Yield
Grains planted per hill 1e7¢ per acre
1907 1908 Average
S " Bushels _Eu:he_ls_ " Bushels
Uniformly 3 grains. . e 12 58.9 65.5
Alternating 2 and 4 grams e 70.4 . 56.9 63.6
Alternating 1, 3 and 5 grams e 70.7 | 60.1 65.4
Alternating 1 and 5grains. . .. .... ... .. 64.5 | 60.6 62.6
Average for varied distribution...... . ... 68.5 59.2 63.9

1 Table 35 taken from Nebraska Agricultural Experiment Station
, by E. G. Montgomery.

‘FECT OF IMPERFECT HILLS IN CHECKED CORN

data in Tables 36 and 37 show how the crop adjusts
missing plants in an otherwise uniform stand. Dur-
‘wo vears, 1914 and 1917, a rather large number of
s containing either 1. 2, 3 or no corn plants were
svstematically thruout a field of checked corn other-
aining 3 plants per hill. By harvest.ing the hills
7. the eﬂvct of hills containing 1. 2. or no plants upon
. the normal number of 3 phmts could be determined.
re]ative yields of hills containing 1. 2, or 3 plants when
1 uniformly by 3-plant hills could be determined.
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TasLe 36—Relative yields of one, two, or three-plant corn hills
when uniformly surrounded by three-plant hills. Nebraska

White Prize_corn (191} and 1917)

Number of plants in Total Number | Average grain yield per hill
hills surrounded by |number hills| of ears per
uniform 3-plant hills averaged | 100 plants | Actual Relative
’ Pounds
Hills with 3 plants. .. .. 598 89 | 1.073 100
Hills with 2 plants. .. .. 120 99 0.883 82
Hills with 1 plant.. .. .. 80 141 I 0.656 61

TaBLE 3T—Relative yields of three-plant corn hills when adja-
cent to hills with various numbers of plants. Average for

191} and 1917

: |
Three-plant hills ! Total Number = Number | Average grain yield
surrounded by 3-plant number of of ears per hill
hills except as hills plants ‘ per 100
indicated below averaged | per hill plants Actual | Relative
Surrounded by hills Pounds
with 3 plants. . ... . 598 3 89 1.075 100
Adjacent to 1 hill with
plants. . ... ... .. .. 360 3 91 1.098 102
Adjacent to 1 hill with
one plant. .. ... ... .. 302 3 94 1.151 107
Adjacent to 1 blank
hill. . ... .......... 366 3 94 | 1.224 114

As an average for the two years, the two-plant hills yielded
18 per cent less than a three-plant hill. but each of four adja-

cent three-plant hills vielded 2

missing plant.

er cent more, due to the one
By adjacent hills, in this discussion, is meant

the 4 surrounding hills in rows at right angles to each other and
designated in the diagram below as 1, 2. 3, and 4.

5 1 6
4 A 2
8 3 7
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A one-plant hill yielded 39 per cent less than a three-plant
hill. but on account of the two missing plants the \lel(l of each
of the four adjacent three-plant hills was increased 7 per cent
thus recovering nearly throe-fourths of the loss.

A no-plant hill yielded nothing, but each adjacent three-
plant hill vielded 14 per cent more due to the three missing
plants.

To sum up.—i0 per cent of the vield lost in a hill with one
missing plant was recovered in the four nearest adjacent hills;
72 per cent of what was lost in a hill with two missing plants
was recovered in the four nearest hills: 56 per cent of what was
lost in a hill with no plants was recovered in the four neareset
adjacent hills.

While our experimental data show the effect of incomplete
hills upon only the 4 nearest adjacent hills located at right
angles, it is quite likely that the recovery extends at least to
and possibly bevond the 4 nearest diagonal hills also indicated
in the diagram at 5. 6, 7. and 8.

The fact that the yield is not greatly reduced by an un-
uniform distribution of the plants (within reasonable limits)
may be explained by the large feeding area of the roots of a
corn plant. A corn hill is not limited to its own 3 feet 8 inches
of land. but may laterally draw considerably bevond its adjacent
neighboring hills for water and plant food ‘material. Since
these materials are usually limiting factors, a relatively greater
abundance made available by one or more missing plants goes
to increase the vields of other plants.

If a hill with one or two missing plants was partly sur-
rounded by hills containing only a partial stand. it would not
be reduced in vield to the same degree as when fully surrounded
by 3-plant hills, because the competition would not be so large.

PROBABLE DISTRIBUTION OF PLANTS WHEN SEED OF LOW
GERMINATION I8 PLANTED

Every farmer has in mind some rather definite spacing of
plants in the field which he regards as an_optimum planting
rate for his locality in the average year. Various experiments
ha\e mdu-atod that there ay l)o some variation in the planting

—— L. amabamial Affan ¢ man dlha wiald
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TasLe 38—Showing chance distribution of plants when seed
germinating T3, 63, and 50 per cent is planted in hills
44 inches apart
Where corn germinates 75 per cent and 4 kernels are dropped per hill

Per cent such hills } Totha_l number such

Seed dropped per hill ills per acre

3 sound, 1 dead. .. .. } 42258 1,370

4 sound . . 31.588 1,024
2 sound, 2 dead.. 21.105 684
1 sound, 3 dead.. 4.664 151
4 dead .. R 0.385 [ 12

Total..........‘A....A......' 100.000 3,241

Where corn germinates 65 per cent and 4 kernels are dropped per hill

Seed dropped per hill Per cent such hills Total number such
' hills per acre
4 sound.. ] e 17.845 578
3 sound, 1 dead . R 38.455 1,246
2 sound, 2 dead.. 31.059 ! 1,007
1 sound, 3 dead.. 11.144 ' 361
4 dead. . 1.499 . 49
Total..‘.....A.,.........Aﬂl 100.000 | 3,241

W here corn germinates 50 per cenl and 5 kernels are dropped per hill

Total number such

Seed dropped per hill Per cent such hills \ hills per acre
5 sound .. 3.122 101
4soundldead.....‘...........‘ 15.622 ' 506
3 sound, 2dead............... ... 31.256 \ 1,013
2sound,3dead.................. 31.256 1,013
l1sound, 4dead..... ......... .. .. 15.622 506
Sdead... ... .. ... ... ... ... ... .. 3.122 101

Total. ...................... 100.000 3,240
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below 85 an allowance should be made for the dead seed in the
rate of planting.

By using partially unsound seed. a uniform stand cannot
be obtained. But it has been shown that absolute uniformity
is not necessary for maximum yields. An application of the law
of chance (Table 38) shows how the sound kernels will be dis-
tributed when seed testing 75 per cent, 65 per cent. and 50
per cent is used with an approximate adjustment in the planting
rate to compensate for the reduced germination. .

The chance combinations of sound and dead seed per hill
in Table 38, are calculated from the following formula:

The probability of dropping p =onnd kernels and q dead
kernels from a composite sample containing m sound kernels
and n dead kernels is:

m/! (m+n—p—gq)’ n' (p+q)
where
(m—p)! (m—+mn)’! (n—q)’ r'q’
m'=m(m—1)(m—2)(m—23)...... 3, 2. 1 = product of all

mtergers from 1 to m.
Acknowledgment is made to Prof. Carl Engberg, for supplying this formula.

For purpose of illustration, it will be assumed that approxi-
mately the rate of three sound kernels per hill is desired. The
hills are spaced 44 inches apart. An acre contains 3241 such

hills.

DISTRIBUTION OF SOUND KERNELS WHEN SEED TESTS
75 PER CENT

If the corn tests 75 per cent and a stand of 3 plants per
hill is desired. then 4 kernels should be planted per hill. The
average hill will contain three sound and one dead kernel, but
they will not be uniformly distributed. On the other hand,
31.6, 42.3. 21.1. 4.6, and 0.4 per cent of the hills will contain
4. 3. 2. 1. and no plants respectivelv. In an acre with 3.241 hills
there will be 1.024 hills with 4 plants, 1.370 hills with 3 plants,
“70 77 with 2 plants, 151 hills with 1 plant, and 12 hills with-
Its almost identical with the above calculation were
in an actual test with 1500 hills, each of which con-
cernels taken at random. In this test 31.3, 41.6, 22.7. +.1
ser cent of the hills contained respectivelv 4. 3, 2. 1, and
as compared with 31.6. 42,3, 21.1, 4.6, and 0.4 per rent
e caleulations.  For purposes of this study, the dead
ere white and the sound kernels were vellow, which per-
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mitted correct separation. Figure 21 shows how these hills ar-
ranged themselves by chance in 25 rows of 60 hills each.

It is understood that this and the two following examples
are illustrative and would be varied somewhat in farm practice
for the reason that a planter cannot be set to always drop a
uniform number of kernels per hill.

DISTRIBUTION OF SOUND KERNELS WHEN SEED TESTS
65 PER CENT

If corn testing G5 per cent germination is planted at the
rate of 4 kernels per hill, then 17.8, 38.5, 31.1, 11.1, and 15 per
cent of the hills respectively will have 4, 3. 2, 1, and no plants.
An acre containing 3,241 hills will have 578 hills with 4 plants,
1,246 hills with 3 plants, 1,007 hills with 2 plants, 361 hills with
1 plant, and 49 hills with no plants. The no-plant and one-
plant hills are likely to be distributed among the others in such
manner that little reduced yield per acre need be expected.

By planting seed with a viability of 65 per cent at the rate
of 4 per hill, 87 per cent as many plants per acre should be
expected as when 75 per cent viable seed is planted at the
same rate.

DISTRIBUTION OF SOUND KERNELS WHEN SEED TESTS
50 PER CENT

s planted 5 kernels per hill, only half of which
i acre will contain 101 hills with 5 plants,
h 4 plants. 1,013 hills with 3 plants, 1,013 hills
s» 506 hills with 1 plant, and 101 hills with no
werage rate per hill for such planting is 214 sound
vield to be expected from such a distribution of
be fairly satisfactory. However, there seems little
ting corn with so low a test.

(M)
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