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Bulletin No. 186. August, 1919.

CORN FAMILIES OF SOUTH DAKOTA

“ALL DAKOTA”—A “VARIETY” OF CORN PRODUCED FROM
PEDIGREED EARS

Number 362, i1s pure ‘“Golden Glow,” (Wenz.)

Number 368, had an ear of C’odmgton County Yellow (146 L. Mc) for
its maternal grandmother

Number 306, is only half Golden Glow. Its paternal grandfather was
Minnesota 13 (198) and its maternal grandmother was Fulton Yellow
Dent (120 H.E.D.).

Number 390, had for its paternal grandmother an ear of Minnesota 13.

The common variety characteristic is capacity for high production of dry
corn.
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SUMMARY

It is submitted as-an expedient of corn breeding, that the mother-
ears selected for starting a breeding plot should not only be as
numerous as practicable but should also represent as many
sources as practicable from among those likely to excel in qual-
ities desired. Page 121.

For the same reason mother-ears should be systematically in-
troduced into the detasseled rows of the breeding plot in suc-
ceeding seasons from stocks of other corn breeders anc. other
sources where excellent strains are likely to be found. Page 121.

It is submitted as another expedient of corn breeding that high
yielding tested remnants should be utilized as largely as possible
in making and carrying out plans for corn-breeding by selection.
Page 122.

Detasseling all the even-numbered rows in the breeding plot
insures that the progeny of these rows will be cross-bred. Page
124.

All of the twelve odd-numbered (sire) rows in any given quarter
of the breeding plot can be planted from one single ear, provid-
ing the rows in the breeding plot are short—(ten hills). This
sire ear may be selected from the highest yielding row of an-
other quarter, according to plan. Page 122 to 124.

The foregoing expedients may be employed in securing the pro-
duction of seed corn, which is the product of crossing strains that
are selected for high yield (or any quality)’ that are selected
continuously and whose sires and dams may have approached a
homozygous condition.

It is practically possible to record the ancestry of ears of corn
from such a breeding plot to preserve a working pedigree record
of such ancestry. Page 124.

The ‘variety” of corn named ‘“All Dakota” produced according to
the foregoing expedients should ultimately represent a combina-
tion of high-yield characters now existant in varieties that are
successful in eastern South Dakota; such as Golden Glow, Min-
nesota 13, Fulton Yellow Dent and Wimple’s. At the time of
writing, the surplus (15 acres) from the 1918 breeding plot is
growing on the farm of Percy Ullman, in Brookings County.
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CORN FAMILIES OF SOUTH DAKOTA
By
A. N. Hume

It is the slow and patient care and selection, day by day, which
permanently ameliorate and improve the vegetable world. Nature
starts the work; man may complete it.—L. H. Bailey.

It is recognized that corn breeding has developed a goodly num-
ber of unknown factors in science and practice. The number of
fundamental principles that one observes today in developing a breed-
ing plot is not great, nor are all the principles yet discovered. The
few principles that are now recognized as fundamental have been
discovered through patient and accurate observation not only of ex-
perimenters but of practical corn growers who were firstly interested
in higher production.

Thus even though a corn breeding plot today might consist of
a very simple ear-row-system it would nevertheless take some account
of not only of differences in the productive power of ears, but also
of the need for the avoidance of inbreeding.

One of the mrost intelligent corn breeders in the country in an
early day started a corn breeding plot with kernels from a single
ear, planted in an isolated locality. He has learned long since that
his aims in selection were defeated by inbreeding and close-breeding.
Neither the early corn breeder in question nor anyone else would
now attempt to begin practical corn breeding with a single ear. More
knowledge has been added to practice in the course of time.

In 1916 the South Dakota Experiment Station, Agronomy De-
partment, installed a.system of ear-to-row corn breeding which has
been continued independently for three successive seasons.

This system is conducted with 96 separate rows in an ear-row
breeding plot, the total of 96 being divided into 4 quarters of 24
rows each. These 24 rows in each quarter are again divided into
two groups, of odd numbered rows and even numbered rows. The
even numbered rows are always detasseled and the odd numbered
rows are not detasseled. It is convenient to call the even numbered
detasseled rows ‘“dam rows’”’ and the odd numbered tasseled rows
“sire rows.”

It is the purpose largely to report observations concerning yields
secured from the rows of this corn breeding system in the several
seasons, and also to call attention to the fact that with such a sys-
tem it is possible to conduct a corn breeding plot by means of which
a pedigree of several ‘“‘corn families’’ can be preserved.

- The following table of yields will put down the amount of corn
harvested from separate rows of the breeding plot from 1916 to
1918 inclusive:



116

TABLE 1.
Row Yields (actual) in Bushels of Corn Per Acre, in Three

Successive Years, of an Ear-row Corn
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TABLE 1 (Continued)
Row Yields (actual) in Three Successive Years of an Ear-

row Breeding Plot
SECOND QUARTER OF PLOT
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1917
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TABLE I (Continued)

Row Yields (actual) in Bushels Per Acre in Three Successive
Years of An Ear-Row Breeding Plot

THIRD QUARTER OF PLOT

1916 ] 1917 |

-
-]
=
®

| |
=
5 3 B 2 " 3 £
2 ) (=R o @ “s - (5] 3] 8
g e Bk S <o e B
g no ,.‘ [} % o (I)o @ n o N
5 T 50 | NE i 5o 26| S
E z$ A& A sz) 08 e Zs - Ed#
B o £
= 8o | 20| 2% | 5S9|Sc5| =8| 85w | 88| s
] Z‘ég o &< .Z‘é"’ o S S a8+ o o<
5 wE| gE| W | W°E|woy| EE Wi | gE | ue
= gy - Gy | m OO o Doy -~ O @
Ry Kol HO A | Mol | Mo mo ® o O me
. — 3
BT e - o 4 i LN, 8 U ‘ 105 bk Bl | 202 8.6 | 59.5
¥ o | %‘E"é{ 1950 9% e 505 | 158 [ 1001
[ SRR T o .o | 160 |..... ofoee e . .
iy ew W } 154 | 15.5 | 395 l 136 67 | 145 256 | 10.8 | 742
BS  luivils 155 | 73] 185 | 166|185 N AT - 202 | 105 | 72.%
56 ...l 156 | 135 || 34.4 ngﬁ | 61| 132 | 262 I} 9.3 | 638
57 157 | 55 | 14.0 | 166 [......[...... 202 | 9.3 | 63.8
58 158 | 15.5 | 395 | 130 26 5.6 254 | 105 | 72.5
59 159 giotgioatell|miice |=E5, MEYE 202 9.0 | 621
60 160 | 155 | 395 | 140 64| 13.8 260 10,0 | 699
61 161 46 | 120 | 166 |......[...... 202 85 | 58%
62 162| 10.8 | 27.4 Ll 57 | 12.3 266 | 115 | 79.4
B [+]
63 163 } 52| 13.1 | 166 |...... 1 ..... 2 202 | 9.9 | 685
6 iea 1 50| 535 fee [l 20 B %1 60
gg{ %féﬂ 18.0 | 45.9 1:;3 "'52""1'1'.é'= 356 9.4 | 65.1
........................ 02 8.6 | 59.5
68 168 | 14.5 | 37.0| 144 43 9.3 262 9.6 | 66.0
69 169 | 9.8 | 24.9 | 166 |......fee.... 202 9.0 | 62.1
70 TEEE | gi7o ‘J 15.8 ]‘ 402 | 130 21 4.5 V]SVhite el 8.4 | 580
ent IE
T, h o B A (BETE | 166 |......]o.... 20 10.0 | 69.0
e - i ;Lll\Ta ; 1553 "83i0MIN 140w iz ity i gl . 520 e A
b (o]
TSl I BT ‘ 1730 A6l 19.4 1 166 .-...- | 6.9 202 9.0 | 62.1
T A 174 | 17.0 | 43.3 | 146 32 6.9 |Bureka 72| 50.0
| M. 13] II ’ N.W. Dent }




119
TABLE I (Concluded)

Row Yields (actual) in Bushels of Ear Corn Per Acre, in
Three Successive Years of an Ear-Row Breeding Plot
FOURTH QUARTER OF PLOT :
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In the foregoing table the numbers and yields from the even
numbered rows selected as ‘‘high yielders’” are put down in heavier
type. Generally speaking the rows thus denominated ‘“‘high yielders”
are the six rows in each of the several quarters which are found to
produce the greatest number of bushels per acre of ear corn (70
pounds). Exceptions to this rule were made only in cases where the
corn harvested was obviously immature or where it was very deficient
in quality for some other reason.

Plan of the Breeding Plot
It has been stated that the corn breeding plot which we are

describing consists of a total of 96 rows and that it is divided into
4 quarters of 24 rows each. It is possible to regard these four separate
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quarters as entirely independent from one another so far as their
position of planting on the ground is concerned. As a matter of fact
and as may be seen from Table 1, the first quarter of the plot in
1916 was planted with the use of 24 separate mother-ears of seed
corn; 27 hills per row and 2 kernels per hill. In 1917, 25 hills
were planted per row. In 1918, 10 hills were planted per row. In
this particular breeding plot the hills were spaced 36 inches apart
each way. It may also be observed from Table 1, that the field rows
in the first quarter are numbered consecutively from 1 to 24 and also
that the register numbers of the ears planted in any given row indi-
cate the year of the breeding plot and number of field row in which
the given ear was planted.

The same things are true of the second quarter of the plot for
the year 1916 except that the field-row numbers continue from 25 to
48 inclusive and the register numbers-accorded to mother-ears cor-
respond. Between the second and third quarters, field row numbers
49 and 50 are omitted and in the third quarter according to Table
1, the field rows 51 to 74 inclusive may be found with register num-
bers for mother-ears that correspond to them. The fourth quarter
consists of field row numbers 75 to 98 inclusive, also with the cor-
responding register numbers of mother ears.

Sources of Seed for Starting a Breeding Plot

Nearly all of the 96 individual mother-ears with which this
breeding plot was started in 1916 were secured from the Golden
Glow seed stocks of Alfred Wenz, Bath, South Dakota. This Golden
Glow traces in turn to the Agronomy Department of the Wisconsin
Experiment Station. The writer was pleased to secure a sufficient
number of ears of this corn from Mr. Wenz partly because it had
already gained a reputation for earliness and high yield, deep kernel
and excellent quality, but also beeause it has been tested under
South Dakota conditions pretty well north in the state. It is to
note, however, that not everyone of the 24 rows in each quarter of
the breeding plot was planted with these Golden Glow mother-ears.
The exceptions are important in as much as they were intended to
serve as introductions of strains from outside of the general stock.
In 1915 one row in each of the 4 quarters was planted with an ear
of Fulton Yellow Dent, the well known South Dakota corn developed
by H. E. Dawes, of FFulton, Hanson County. The rows thus planted
with Fulton Yellow Dent mother-ears may be observed from Table
1, numbers 120, 144, 170 and 194. In similar manner cne row in
each of the quarters was planted with an ear from the seed stocks
of Leslie McElhaney of Watertown, Codington County, the ears ‘being
secured through County Agent, Andrew Palm. The register numbers
of the latter ears takem from Table 1 are 122, 146, 172 and 196.
Four ears of Minnesota 13 from the breeding plot at Brookings field
were also introduced; their register numbers being 124, 148, 174 and
198. These several introductions of mother-ears from prominent and
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successful strains were made under the hypothesis that the ear-row
breeding of corn is or may be largely a matter of selection. The
writer guessed that Golden Glow from Brown County would be a very
desirable strain with which to start a breeding plot for securing high
yield in east-central South Dakota but had no way of proving the
guess in advance. Accordingly introductions of other strains were
made at the start in order to leave the possibility for observing
which source of seed actually gives best results under conditions
where it is intended to propogate the corn. It is relevant in this
connection to observe from Table 1, that some of these mother-ears
introduced from seed stocks other than the prevailing Golden Glow
(Wenz) produced outstanding yields of good quality and were con-
sequently chosen for further propogation in the breeding plot of the
following year. These outstanding ears (numbered in heavy type,
Table 1) were 120, (H.E.D.); 122 (L. Mc); 144 (H.E.D.): 146
(L. Mc¢); 170 (H.E.D.); 174 (M. 13); 194 (H.E.D.); 198 (M. 13).

It is evident that if all mother-ears for starting 'the breeding plot
had been selected from the prevailing Golden Glow stock the fore-
going mother-ears, apparently more prolific, would have been missed
entirely. It is submitted as an apparent expedient of corn breeding,
that the mother-ears selected for starting a breeding plot, should not
only be as numerous as practicable but should also represent as many
sources as practicable, from among those likely to excel in the qual-
ities desired. If natural selection, and all selection ‘‘is a sieve’ it is
reasonable to get the greatest number of possible selections into the
sieve at starting.

In 1916, the first year of the breeding plot, all even-numbered
rows were detasseled; which accords with the system as it is carried
out every year. It is evident that all the remaining odd-numbered
rows were able to mature pollen; and incidentally they all were ears
taken from the basic Golden Glow (Wenz) stock. It follows that
the introductions brought into the breeding plot from other sources
were first planted in even-numbered rows, and consequently detas-
seled. As a result it was possible to secure comparative yields from
them before permitting them to mature pollen in the breeding plot.
If such introductions prove very valuable they or their progeny may
be continued in the breeding plot in following years. If they prove
inferior they may be dropped without having contaminated other
rows with their pollen.

Use Remnants of Tested Ears

With examining the numbers under 1917 in Table 1, it is to
observe that the seed ears used in the breeding plot for the second
year bear the same register number as those of the six highest yielding
even-numbered rows for the preceding year 1916; the exception being
in the fact that all sire rows are planted with an ear-remnant pre-
viously used in another quarter of the plot. As to order of planting,
a guide system is employed copied from Illinois Bulletin 100; this
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system is used in general to provide: that dam-rows (even numbers)
shall be planted according to order with seed ears out of the same
quarter of the breeding plot; sire rows of the first quarter with an
ear taken from the fourth; sire rows of the second quarter with an
ear taken from the third; sire rows of the third, with an ear taken
from the first; sire rows of the fourth, with an ear taken from the second.

To return to the fact in Table 1 that the numbers planted in the
second year are those of the high-yielders of the first yea‘r; this
means that all remnants of even-numbered ears planted in 1916 were
preserved, in order to plant the breeding plot of 1917, mainly with
tested remnants of the six highest-yielding ears in each quarter for
1916,

It is here submitted as another expedient that high-yielding-
tested remnants should be utilized as largely as possible in making
and carrying out plans for corn breeding by selection.

The Use of the Highest Yielding Ears for Planting Sire Rows

It may be observed by looking at Table 1, that in the years 1917
and 1918 ‘that is after the first year of the breeding plot, one
single ear was used to plant all odd-numbered (sire) rows of the
breeding plot, in each quarter. The present system calls for the ust
of an ear (or remnant) from the highest yielding row of the fourth
quarter for planting the sire rows of the first quarter for the follow-
ing year; an ear (or remnant) from the highest yielding row in the
third quarter, for planting the sire rows in the second; an ear (or
remnant) from the highest yielding row of the first quarter for
planting the sire rows in the third; and an ear (or remnant) from
the highest yielding row of the second quarter for planting the sire
rows of the fourth.

It is the assumption that the use of a single ear of apparently
the highest yielding capacity for planting sire rows in each quarter
will give rise to the highest available yielding power in the progeny.

The following table of average yields secured in 1918 is arranged
in order to get comparison between yields from these sire rows,
planted with supposedly the highest yielding ears as referred to
above, and yields from the remaining dam rows (even-numbered):

TABLE 2

Average Yields in Bushels of Ear Corn Per Acre, from (a) Sire Rows
and (b) Dam Rows (1918.)

’Average yield Vin Bushels, 70 1bs.
| ear-corn (air dry) from given
|quarter of breeding plot 1n 1918

| | |
| 1l 1 2 3 4 Av
| ] | |2 2T
| | | |
Average yvield of Sire Rows ............ | 53.9.1 79.6 | 66.9 | 68.5 | 67.2
Average Yyield of all Dam Rows ........ [\ 58.1 ’! 68.8 ; 63.5 ‘l 62.0 ! 63.1
Average yield of Dam Rows exclusive ofl | I \
mtroductlons made in 1918 ...l 64.41 68.9 | 65.6 65 . 66 0
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By carefully examining Table 2, it is to ascertain that the sire
rows (odd-numbered) in three of the four quarters of the breeding
plot in 1918 yielded higher than the average yield of all dam rows,
in the same quarters. The exception comes in the first quarter; the
excepticn neither proves the rule nor disproves it. The ears used for
planting all sire rows, were chosen frcm the supposedly highest :ield-
ing rows in the four separate quarters of the breeding plot. If corn-
breeding by selection is a tenable proposition, these ears should be
found to be comparatively high producers. In threz of the four
quarters of the breeding plot the comparative yields produced, ac-
corded with such a hypothkesis. The yield of sire rows in 1918 pro-
duced from ears that have the highest productive power according to
our system was 4.1 bushels per acre higher than that of the dam
rows which themselves were from representative sirains of corn.
The yield from these rigidly selected sire ears was 1.2 bushels per
acre higher than that of dam rows which had previously receivéd the
same kind of selection.

Another bit of evidence that may be computed in this ccnnection
concerns the variability of the yields from the sire rows (all planted
from a single ear in each quarter) and from the dam rows f{planted
usually from six selarate mother-ears in each quarter). The follow-
ing table gives the coefficients of variability in yields for comparison:

TABLE 3.

Coeflicients of Variation in Yield from Sire Rows, (All planted from
the Same Ear) and Dam Rows (Planted with
Six Different Kars) in 1918.

Coefficient of wvariation in yield for
siven quarter of the breeding plot (1918)

I |
1 1 2 | 3 | 4
o | | L |
L o | | |
Co fficients for sirej | | |
SATE sl <5 5. pelch | =0R9 ) =010 [ 251= .01 T2F 202 = -0 278l #+. T 5= . 0158
Cocfficients for dam| [ | |
TGS e [P 25 68=". 035°215%, NeL= . 0250 45204 = . 0293 .138 = . 0191
| |

A comparison of these coefficients in Table 3, gives us the bit
of information that in all quarters of the breeding plot for 1918, the
yields from the sire rows varied ‘either as little or actually less than
the yields from the dam rows. That indicates that there is some con-
sistency in the yields from ears of corn; which in turn would indicate
the utility of the common practice of selecting seed ears from high
yvielding rows.

4
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The greater the degree of certainty with which it can be estab-
lished that the many kernels from a given mother-ear of corn produce
yields that are consistent with one another, as compared with yields
from kernels having several sources, the firmer will be the evidence
that the ear, may serve as a practical unit for selection in corn
breeding.

Practical corn breeders have usually thought of the ear as the
practical basis for selection. They desire to know whether they have
employed their time correctly or not in this respect; and whether an
ear of corn may represent a strain that will produce not only occas-
ionally high yields, but produce them consistently. As previously
indicated Tables 2 and 3 furnish some information to support the
hypothesis that individual ears of corn taken from high yielding ear-
rows may be expected to yield comnsistently higher than ears from
strains less rigorously selected.

Pedigreed Ears

The fact that corn cross-pollenates under ordinary cultural con-
ditions is fully appreciated by corn breeders. Under ordinary cir-
cumstances it is possible to give a number for the ‘“mother-ear’” from
which any given ear or kernel of corn has grown, with no way pos-
sible however to keep track of the source of pollen that fertilized it.
The only way to be certain about the parentage of corn, is to resort
to the slow processes of hand pollenation, and subsequent covering
of the silk.

It is nevertheless possible to multiply the chances many times
that all ears in the several quarters of a breeding plot_ shall 'be pol-
lenated from any given sire ear. This can be accomplished by plant-
ing as previously described in this bulletin—all odd-numbered, sire
rows in each quarter with kermels from the same ear, all even-num-
bered, dam rows with kernels from the respective mother-ears, these
latter rows being rigidly detasseled at the appropriate time. This
use of a single sire ear for planting all sire rows in a quarter will
obviously not insure that no pollen will blow in or be carried in from
other sources. It is the observation of the writer that corn kernels
maturing in a given quarter of the breeding plot are likely to be
pollenated with pollen grains, also maturing in the same quarter.
Some statistical data can be secured sometime on this point.

If one may count within practical limits that corn kernels will
be pollenated from pollen also maturing within the same quarter it
is possible within the same limits of accuracy to arrange an actual
pedigree showing the parentage of corn ears. Such pedigrees of corn
ears have more than mere passing interest, providing it is established
that ears having high yielding ancestry can be depended upon to
produce relatively high yielding progeny.

The ears that are chosen for planting the breeding plot of 1919,
on account of their coming from the six highest yielding even-num-
bered rows in their several quarters, are put down in pedigree form
as follows:
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PEDIGREED EARS SELECTED FOR PLANTING BREED-
ING PLOT ROWS 1919
FIRST QUARTER

|l Grand-sires and Grand-
No. of Ears to be Sire and Dam Planted | dams Planted in 1916
in 1919 | in 1918 and again as rem-
| nants in 1917
L - e o=y
|
112
DS rli Y T B 174 (M. 13)
A2t R S o ! |
(All sire rows planted 140
with above number).. 206... ... .......... 1188
| }198 (M. 13)
2008 e el e Ang e S 140
(12 0 Y B A R | |
| [188
202! I ok cTEE [104
|
! (198 (M. 13)
O S 140
BOB6 000000 00 JEC S0
188
AL S sro e Bl e B o o o 112
198 (M. 13)
218NN, N s 140
Bl ) 3 R |
| 188
(22108 . ron: o w FRID. 108
l
(198 (M. 13)
[[RIOISERE SR, E NP g |140
J0EIE. (=% ant. ek \
| 188
[T I s . 5 - o (120 (H. E.D.)
! 198 (M. 13)
220,81 B R P [140
SOPIML I Sl ST | |
112
1225 ................ [112
|1198 (M. 13)
[RI9I8 . . e At A 140
DB ol B Bha o Bl o 5o o o
| [188
12113200 . N o R - O 122 (L. Mc)
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SECOND QUARTER

| |
| {188
1202 ................ |104
(G ST M S s [
166
(All sire rows planted| 1166
with above number)../266................ 1136
| ot |
| |
| 166
|25t o ot o o P 126
346, . S Bel et R ‘
| 112
1288656 oo 6 a8 a8 o aaek dic 174 (M. 13)
PET Slee= — | i,
| |
| 166
|23 A R 126
BB IS Bl SR, S e
| 112
[F2TATAS e e L 158
|
|
| 166
[RIS2RENe o B S 126
SAOWT T L B | |
’ [112
200 1 S R 1160
| |
166
(2620, ot T A L . 126
B3P 0000600000000 olds | |
| (518152
1238 B o o M 64866000 1152
| \
|
|166
I T L R TR 1126
8386 coco000000000006n | |
| (112
1E30 oo o FAS LB EEREE 1174 (M. 13)
l N
| |
\ 1166
12624l o ad SRR 1126
M6 3 - eEreL o
|8-rowed flint |Wimple’s 8-rowed
|[Wimple’s |Flint

l |
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THIRD QUARTER

| I
| 1140
1206 o AL BT o), o [198 (M. 13)
S0H5 0 60500 doo ¥ o080 d |
(All sire rows planted| 188
with above number)..|202................ 104
S SIS« |
' |
| 1188
|20 Ao Bt 104
L e e o A 3 s s s | |
| 166
1266, .. .. .o |144 (H. E. D.)
e SN e |
I |
| [188
A02]. . it (104
SH0a 0 o oo a o s SR
166
4260. ... ... 1140
I I
|
11188
O T o - v o e mep o 104
BB050 8 b JOF o
166
26 1o [IOE S o O 126
188
U PP - P = 104
SIS ®. . . e
166
54N N L e 136
I
188
2025 o FHEE T 104
F62 . . A ol op e e
166
1668 e ks e eI E | 136
= |
|
|188
AP0 r e e e - BE 104
368. ... ...
[166
262 .7 A . DR 1146 (L. Mc)
[ I
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FOURTH QUARTER

! |166
252088 .ok, e TR GRS 126
SA0ngE g, Bted. Ml . |
(All sire rows planted| [112
with above number). .|240................ 160
I 1
|
|12
248N . wfy & oot b 1154 EML 118D
B0 0 550 SO AEEC IR o |
(140
AS0) Szt mrtat w1 194 (H. E. D.)
|
I
[112
BAB o Mo 0Ho ot dNo o ds 1Tl (T 1B
RS0 el I IR | Sl
|140
(D8 oo e tlh o s o o IR 188
. | !
|
(112
2HTISE T e 174 (M. 1530
390k Sk S e . e [
[140
(RS0} S T AP |186
l l el
|
112
AN A . e RS 1772 S (0 R )
1,785 oyor S P S
|140
200NN . B A 186
- | |1 |
|
(112
PRSI E - LR 1174 (M. 13)
BBB oo o oo a0lcanc doo 6
’ 140
Al oo o RS, RS ol e [194 (H. E. D.)
—— e | - B
I |
(112
[PA45E SRR SRR o ot 1174 (M. 13)
SR I Rt S DR | | |
| 140
12885 6006000 0060000 [188

practical value.
pedigree of an ear of corn?

The question logically arises whether such pedigrees are of any

Of what utility is it, direct or indirect to know the
The similar question has arisen time

out of mind in connection with all plant and animal breeding, and
It has been rather assumed that “blood will
tell,”” and that it is worth while to have good ancestry.

within human families.
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If good ancestry is worth having it is because there is some
correlation between the performance records of ancestry and progeny.
We may accordingly examine the yield-records of the ancestry of the
high-yielding ears whose pedigrees are put down in detail on the
foregoing pages; and then compare them with the yield records of
the ancestry of ears that produced comparatively lower yields. This
comparison is put down in the following Table 4. It will be seen
that the average yields put down are the yields from the dam rows—
in as much as only one ear is used for planting all sire rows in each
of the several quarters, and would thus figure into all row yields in
the same quarter on the same theoretical basis. For comparative
purposes the yields from sire rows may accordingly be left out of the
calculation.

TABLE 4.

Comparative Row Yields from the Ancestry of Ears from (a) High-
vielding Rows and (b) Low-yielding Rows Harvested in 1918.

FIRST QUARTER OF BREEDING PLOT

E [=2] H-I« =
k. - 532
Lo f‘,ao"‘ . ’
E;EE 5 5 Yield of Dam in 2‘255 : : Yield of Dam in
g | =2 = Given Year —@ =2 2 Given Year
© ng 3 = oz [;3 g =
- = = . C =
$T2Z| % | ~ _eg Z | %
2B, | | ' l s S| 5 ieretaenr] as
5 ¢ z 3 i = o = 3 s
ZEgz| E | & wel1o1 ; Av. 22 | 8 T
| | | 1 | | | | |
302 E 202 | 104 | 30.9 || 17.7 l\ 24.3 ||| 304 | 212 ‘Ll%\lz I\ 25.5 .I 12.7 ‘! 19.1
.Mc
308 <5 204, \ 12T A SSRGS oM 2348 ‘! 314 | 202 104 | 30.9| 17.7 ] 24.§
312 ...] 220 | 108 | 24.5| 12.5| 18.5}| 318 | 218 | 120 | 24.9| 12.5] 18.7
06 .. f 218 | 120 24.9] 125 18.7 || 320 |Lees White |
_ |HED | [] . I |
31 | 225 |..... (AP 1% e Il 322 |Wimple’s Flint | \
316 IR N T2 = | RS AN 11047 |19 518 324 IN. W. Dent | |
i S L 5 S Y [ S
| | 28.3] 13.5| 20.9 | | | | 27.1) 14.3 1] 20.7
- | ! | ! Il | | | ]
SECOND QUARTER OF BREEDING PLOT
TSR == [ T i ol [ om
326 236 | 174 | 43.3 |I 12.7 || 28.0 |lI 328 || 240 | 160 | 39.5 II 11.4] 25.5
M. 13| |
332 238 . 152 | 49.7] 12.3| 31.0 1] 330 | 246 ﬂ 166 N 4591 11.4 | 28.6
334 .. 244 | 158 || 39.5 | 15.1 )l 27.3 || 336 | 248 \\4(17‘113[ 43.3 IY 16.6 Il 29.9
SIS B l‘ 236 \1\4174 ll 43.3 || 12.7 |l 28.0 ” 342 |l 246 IA 166 ; 45.9 ‘I 11.4 { 28.6
lt3i
340 ...| 240 { 160 | 39.5| 11.4| 25.4 || 344 |Lees White | |
346 .. .I Flint1 || I| l| ” 346 ’|Fllnt| ; J ;
! I | 'I 43.6# 12.7'[ 28.1

| ) | 43.1]
! | |
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THIRD QUARTER OF BREEDING PLOT
Eof éoc’
o 2SS
“ o0 554 00
Sosie o .. | Yield of Dam in ai;; T .. |Yield of Dam in
=R v o n— v v _ .
He = E Given Year egg o —é g Given Year
n o S 7 o
;é‘)gg = £ "‘.3 BE = 2]
28 51 4 g | | g€~ g = L
ZEE| B | 8 1916 I| 1917; av. || 2289 218 1916 | 1917 'r Av.
o[ s Il [ | T
354 256 IHl]‘i;]%:)l[ 28T |[ 13.2| 20.9 || 252 252 126 l\ 38.9| 16.0 | 27.4
| [l |
358 254 I| 136 || BIDA| k455 ‘l 25.1 ].' 356 1. 262 Ll;i\’gcl 35.7 ‘ 12:3 1 24.0
| | . D
360 260 | 140 | 39.8| 13.8| 26.8 ‘\ 366 | 256 144 \ 28.7 \ 13523 F2 049
| N 5 [ | ‘ HED| I
362 266 | 136 | 35.7| 11.2| 23.4 || 370
s | |White IEL| \
364 . 252 l\ 126 || 38.9| 16.0 | 27.4 lIFl‘ t372 |I \ |
o n
368 262 lLlﬁ { SN | 116283 E 24.0 IIE 1§7 | { )
b (o] ureka
e o B -
| | 357J ” | | 34.41 13.8! 241
| [ | | | | |
FOURTH QUARTER OF BREEDING PLOT
) | [ | [ o [ T B
276 280 | 194 I‘ 39.5| 12.7 I\ 26.1 ‘ 382 282 |I 180 w 35.7 II 1142, 234
|HED |
378 290 186 | 37.0] 19.9] 28.4 284 294 | 180 \ 35.7 | 11.7 | 23.7
280 296 | 188 | 39.5 ‘\ 13.8| 26.6 “‘" 386 298 ;1\{[19183\ 44.6 ] 20.3| 32.4
383 280 | 194 1395 [ 12.7 ] 26.1 H“‘h‘ts.gé) | ’ 1 I
s e en
200 2490 186 | 37.0| 19.9{ 284 | 7 396 | I| % } I|
392 206 1188 | 3050 13.8] 26601 “F0 | | | '
| | | | ||N.W .Dent |I l { l
a !
f ’ 387' 154’ 270| ; I! 38.7|l 14.4; 26.5

The averages from Table 4, are abstracted therefrom in order to
it easier to compare

construct the following Table 5,
yields from the ancestors of the (a) high-yielding and

vielding strains respectively.

which makes

(b) low-
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TABLE 5.

Average Actual Yields in Bushels of Ear Corn Per Acre, of Ear-Rows
of 1916 and 1917, Out of Which the Mother-ears for Planting in
1918 Weree Chosen, from Which i Turn the Supposedly High-
yielding Mother-ears for Planting in 1919 are Selected.

|
| Awverage Row-yields of Pre- Average Row-yields of Pre-
|

Quarter decessors of Higher i 1 decessors of Lower
of Plot | Yielding Rows Yielding Rows
oot o | : | |
| [ | | |
1916 19T Av. 1916 RN Av.
| | [t
[ \ | |
1st e 28543 13.5 2019 27.1 14.3 20.7
2nd . L. 43.1 12.8 20110 43.6 T2 G 28.1
£ M e 35.7 13.5 24.6 34.4 T g 24.1
CXL 1T S L 38.7 15.4 27.0 3 BT 14.4 | 26.5
AN DiEhi .. 36.4 356 o ) o il 35.9 138 = 24.8
|

A comparison of the averages in the preceding Table 5, brings
out the fact that in three of the four quarters of the breeding plot
the progenitors of higher yielding rows yielded slightly higher than
those of the lower yielding rows from the same quarters. A com-
parison of the general average yields in the lower line shows these
yields to be very close together, namely 0.3 bushe1§ per acre higher
in case of the progenitors of the higher yielding rows.

It should be kept in mind while making these comparisons that
all ears chosen in 1917, for planting in 1918, came out of compara-
tively high yielding rows; accordingly, it would be expected that only
Aslight differences would be found between yields of the progenitors
of the highest and those proving to yield slightly lower.

It was not the intention in the beginning of this corn breeding
plot three "years ago to prove that high yielding progeny may be
expected to grow from high yielding ancestryv. Said proposition how-
ever must be found to obtain under the usual conditions of establish-
ing ear-to-row plots for practically ‘increasingl corn yields or such
systems themselves will not stand. The justification for recommend-
~ing any given ear-row system of corn breeding by selection, prac-
tically is that yields may be increased thereby and other desirable
qualities attained. The indications are that this kind of selection is
effective. '
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EUREKA
|

1909 | 1910 | 1911|1912 | 1913 | 1914 | 1915 (1916 | 1917 [ 1918
A0 5 0 000 o Foodidio 0.10/ 0.60| 0.50| 0.25| 0.10| 0.22| 0.90| 0.79| 0.40| 0.14
Feb. ............ 0.451 1.70 0.73| 0.40| 0.03| 0.05| 1.08/ 0.13( 0.20| 0.50
Mehs ... .. ...k 0.14] 1.23| 0.62| 1.05| 0.09] 0.13] 0.23] 1.78| 1.46| 0.58
APIA . P oo o e 0.50|] 0.82] 2.24| 1.29] 0.68| 2.07| 1.83| 0.88| 2.18| 1.98
TRV o e telellelelo) - one 2.65( 0.42| 0,97 3.37 '1.97] 2.20["2.58]" 3.5%| 15..30] 1 .97
Jnaare S e 3.35| 3.80| 1.29| 1.50| 2.91| 4.28| 4.66| 4.16] 1.61| 0.93
L 2.21| 0.53| 0.43| 2.19| 2.16| 1.25|:3.38} — | 1.04| 1.03
Augls L e e 1953191 S2146/0)| #3R2i7| 83 2[R 1 53| 28 1 28 AT A 6208 01303 [ TR AT
Sept. ............ 1.25| 3.65| 1.15| 1.43| 0.54| 0.70| 3.74| 1.05| 0.67| 0.36
OCh ..........0 .. 0.17| 0.18] 0.61| 0.07| 1.52| 0.87} 3.10| 0.29| 0.06| 0.55
Nov. ............ 0.60| T 0.88) T 0.06] T 0.56| 0.14] 2.00| 0.53
Dee: | Errrs ek o 2.40/ 0.25| 0.80| 0.11] 0.52| 0.53| 0.36] 0.06| 0.75/ 0.20

| | | | |

|
ROTRI- s s |15.21 15.78 13.79“14.93 12 11||14.4] 24.89|17.47 12.60|10 54
HIGHMORE

| [ [ k | | | |
| 1908 | 1909 | 1910 1911‘1912|1913|1914 1915 | 1916 | 1917 | 1918

| | | | | | | |

|
Jans Fooaae oy T l 0.26, 0.82) 0.11‘ 0.l3|| 0.05| 0.13| 0.43| 1.40| 1.12]| 0.60
Elehsg il 2. g 0.53| 0.34| 0.19] 0.39] 0.11] 0.30] 0.62| 1.28| 0.27| 0.52| 0.25
Mch. . 0.00/ 0.13] 0.58] 2.54| 0.27| 0.87| 0.45| 0.37| 0.74| 1.27| 0.45
APE, L. 1.35| 0.30) 1.40|] 0.32] 1.05| 1.27| 3.65| 2.50| 0.89] 2.79| 2.57
May ....... 2.68] 4.72| 0.94| 2.31| 2.20| 4.56| 2.23; 3.48| 4.15| 2.04| 3.57
June: L. e 5.78] 1.69| 3.74| 0.09] 1.31| 0.97| 4.09| 4.87| 4.54| 2.04| 1.59
DT e S i 2.49] 1.81| 0.85| 2.69| 1.44| 1.79| 2.01| 5.55| 2.10| 1.91| 5.26
PANIIS S e 3.53| 3.74| 0.66| 2.52| 3.39| 1.20| 1.16] 0.78| 4.10| 0.68] 1.88
Sept. ... 0.62| 1.70| 0.89] 3.06/ 0.71| 0.53| 1.01| 2.36| 2.75| 2.03| 0.62
Oct. 2.19| 1.04| 0.24] 1.05| 0.20| 0.61| 1.92| 1.15| 0.58| 0.06| 0.49
Nov. ....... 1.39] 0.71| 0.40| 0.35| 0.00| 0.03] — | 0.32} 0.13| 0.07| 1.10
Dee. W00 - 0.31] 1.41] 0.44| 0.44] 0.35] 0.28| 0.25| 0.20| 0.47| 0.27| 0.86
| | | | | | |
| | |
Total ..}28 87!17.85’ 9.05}15.87|‘12.00l|12.46|17.52||23.29 22.12|14.80(19.24
VIVIAN

19151916 | 1917 | 1918
Jan. 000000BGCOG6006000000d00000C0A00E0000B0000E - 0.50( 1.00{ 1.35| 1.10
O PR i, * SRR | R iy 1.77| 0.04| 0.18] 0.50
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