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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, 'is pure "Golden Glow," (Wenz.) 
Number 368, had an ear of Codington County Yellow (146 L. Mc) for 

its maternal grandmother. 
Number 306, is only half Golden Glow. Its paternal grandfather was 

Minnesota 13 (19 8) and its maternal grandmother was Fulton Yellow 
Dent (120 H.E.D.). 

Number 3·9 0, 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 

1. It is submitted as�an expedient of co,rn 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 desire_d. Page 121. 

For the same reason moither-ears should be systematically in­
troduced into the detasscled rows of the ·breeding plot in suc­
ceeding se1asons from stocks of othe,r corn breeders anf. other 
sources where excellent strains are likely to be found. Page 121. 

2. 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. 

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

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

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

6. 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. 

7. The 'varieity" 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 Gold.en 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 Oounty. 



CORN FAMILIES OF SOUTH DAKOTA 

By 

A. N. HUnie 

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 fu�damental 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 nrost 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. 

';['his 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 ithe odd numbered 
rows are not detasseled. It is convenient to caLI the even numbered 
detasseled rows "dam rows" and the odd numbered tasseled rows 
"sire row,s." 

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 foUowin,g table of yields will put down the amount of corn 
har:vested from separate rows of the breeding 1Plot from 1916 to 
1918 inclusive: 

·1 
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TABLE I. 
Row Yields (actual) in Bushels of Corn Per Acre, in Tltree 

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

row Breeding Plot 
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TABLE I ( Continued) 

Row Yields (actual) in Bushels Per Acr� in Three Successive 

Years of An Ear-Row Breeding Plot 
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TABLE I (Concluded) 

Row Yields (actual) in Bushels of Ear Corn Per Acre, in 

Three Successive Years of an Ear-Row Breeding Plot 
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· . . . .  . 

. . . . . . 1 9 7  I 9.9 \ 1 4 0  1 . . .. . .  1 ... . .. 1 24 8 I 10 . 4  7 1 . 6  

.... • . 1 198 7.5 I 44..6 I 198 I 94 I 20 . 3  !Eureka I 6.5 I 44 .9 
I M. 13 I 

1
1 / I I I N.W. Dent! / 

____ l'---- --'1--- �-�--�I _ I .  I I 

In the foregoing table the numbers and yields from the even 
numbered rows sele,cted as " high yielders" are put down in heavier 
type. Generally speaking the rows th us denominated "high yielders" 
are the six rows in ea-ch of the several q uarte1rs which are found to 
produce the greatest number of bushels per acre of ear corn ( 7 0 
pound·s ) .  Exceptions to this rule were made only in cases where the 
corn harvested was obviously immature or  where i1t was very deficient 
in q u ality for some other reason.  

Plan of the Breeding Plot 

It h as been stated that the corn breeding plot which we are 
describing consists of a total of 9 6 rows and that it is divided into 
4 q u arters of 2 4 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 conc&ned.  As a matt�r of fact 
and as may be seen from Table 1, the first quarter of the plot in 
1 9 1 6  was planted with the use of 2 4  separate mother-ears of seed 
corn ; 2 7 hills per row and 2 kernels per hil l .  In 1 9 1  7, 2 5 hills 
were planted per row. In 1 9 1 8 , 1 0  hills w�re planted per row. In 
this particular ,breeding plot the hills were spaced 3 6 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 2 4  iand 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 
th e given ear was planted. 

The same things are true of  the second quarter of the plot for 
the year 1 9 1:6 except that the field-row numbers continue from 25 to 
48 inclusive and the register numbers · accorded to mother-ears cor­
respond. Be,tween the second and third quarters,  field row numbers 
4 9  ,and 50 are omitted and in the third quarter according to Table 
1, the field rows 51 to 7 4 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 9 8  inclus,ive, also with the cor­
responding register numbers of mother ears. Sources of Seed for Starting a Breeding Plot 

Nearly all of the 9 6 individual mother-ears with which this 
breeding 1Plot was started in 1 9 1 6  were secured from the Golden 
Olow seed stocks of Alfred Wenz, Bath, South Dakota. This Golden 
Glow traces in turn to the Agronomy D�partment of  the Wis·consin 
Experiment Station. The writer wasi 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- because it has been tested under 
South Dakota conditions pretty well north in the state . It is to 
note·, however, that not everyone of the 2 4  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 1 9 1 5  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 Fulton, Hans-on County. The rows thus planted 
with Fulton Yellow Dent mother-ears may be observed from Table. 
1 ,  numbers 1 2 0 ,  1 4 4 ,  1 7 0  and 1 9 4 .  In similar manner one row in 
ea.ch of the quarters was plante,d with an ear from the seed s1ocks 
of Leslie McElhaney of Watertown, Codington County, the ears ·being 
secured through County Agent, Andrew -P,alm. The register numbers 
of the latter ears take!Il from Table 1 are 1 2 2 , 1 4 6 ,  1 7 2  and 1 9 6 .  
Four  ears o-f Minneisota 1 3  from the breeding plot rut Brookings field 
were also introduced ; their register numbers being 1 2 4 ,  1 4 8 ;  1 7 4  and 
1 9 8 .  These several introductions of motheT-ears from prominent and 
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successful st ra ins  were made un der the hy1pothesis that the ear-row 
breeding o.f corn is or may . be largely a matter of selection .  The 
writeir guessed that Golden Glow from Brown C ounty would be a very 
desirable strain w ith which to start a breeding plot for securing h igh 
yield in east-central South Dakota but had n o  way of proving the 
guess  in advance. Accordingly introduct ions of other strains were 
made at the start in order to leave the possib il ity f or observing 
which source of seed actually gives best results under conditions 
where it is intended to propogate th e corn . It is relevant in this 
connection to obse,rve from Table 1, that some of these mother-ears 
introduced from seed stocks other than th e .prevail ing Golden Gl ow 
( Wenz ) produced outstanding yields of  good quali ty and were con­
sequently ch osen for further propagation in the breeding plot of . the 
foll owing year . These outstanding ears (numbered in heavy type ,  
Table 1 )  were 1 2 0 ,  ( :H.E . D.) ; 1 2 2  ( L . Mc ) ; 1 4 4  ( H . E, . D. ) ; 1 4 6  
( L. Mc );  1 7 0  ( H.E1.D.) ; 1 7 4 . ( M . 13 ) ; 1 9 4  (H . E . D.) ; 1 9 8  ( M. 1 3 ) .  

It is evident that if all mother-ears for starting <the ,breeding plot 
had been selected from the prevail ing 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 select ion ,  and all select ion "is a sieve " it is 
reasonable to get the greatest number of possible select ions i:nto the 
sieve at start ing . 

In 1 9 1 6, the first year of the breeding plot ,  all even-numbered 
rows  were detasseled ; wh ich accords w ith the system as it is carried 
out every year . It is evidelll,t that all the remaining odd-num·bered 
rows were able to  mature p ollen ; and incidentally they all were ears 
taken from the l;>asic 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 y ields from 
them before permitting them t o  mature pollen in the breeding plot. 
If such introductions ·prove very valuable they or their progeny may 
be c ontinued in . the brooding ,plot · in following years. If they ,prove 
inferior ithey may be dropped without having c'ontaminated other 
rows with their pollen. 

Use RQID:llants of Tested Ears 
With examining the numbers under 1 9 1 7  in Table 1 ,  it is to  

observe that the seed ears  used in the breeding plot f or the second 
year bear the same register number as  those of the six h ighest y ielding 
even-numbered rows for the preceding year 1 9 1 6 ; the except ion being 
in the fact that all sire r ows are planted with an ear-remnant . pre­
viou sly used in another quarter of the plot .  As to order of planting , 
a guide system is employed copied from Illinois Bulletin 1 0 0 ; this 
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system is used in genera l to provide : that dam-rows ( even num'bers )  
shall be p lanted 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 takelil 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 p lanted in the 
second year are those of the high-yielders of the first yea'r ; this 
means that all remnants of even-n umbered ears 1Planted in 1 9 1 6  were 
preserved ;  in order to plant the ·breeding plot of 1 9 1 7 ,  mainly with 
testeid remnants of the six highest-yielding ears in each q uarter for 
1 9 1 6·. 

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 b y  looki ng at Table 1 ,  that in the years 1 9 1 7  

and 1 9 1 8  'that is after the first year of the breeding plot ,  one 
single e,ar was used to  plant all odd-numbered ( sire ) rows of thf­
brooding plot, in e,ach quarter. The present system calls for the USL 
of an ear ( or remnant ) from the highest yielding row of the fourth 
q uarter 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 
thir d quarter , for planting the sire rows in the second ; an ear ( or 
remnant ) from the highest yielding row of the first quarter for 
plantin.g the sire rows in th e third ; and an ear ( or remnant ) from 
the highest yielding r.ow of  the second quarter for plan ting the si ro 
rows of the fourth .  

· I t  is the assumption that the us_e o f  a single ear o f  apJHtrentl.r 
t he highest yielding capacity for planting sire rows in ea.ch quarter 
will give rise to the highest available yielding power in the progeny. 

The following table of average yields secured in 1 9 1 8  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 ,in Bushels, 70 lbs .  
I ear-corn ( R,ir dry) from given 
J quarter of breeding plot ·m 1 9 1 8  

• I 1 I Av. 
I I 

--- --------- - -- �-�, I 
A ve ra ge yield of Sire Rows . . ... . .... .. J 5 3 .  9 I 79 . 6 I 66 . 9 I 68 . 5 J 67 . 2 
. .\. verage yield of all Dam Rows . . . . .... J 58 . 1 I 68 . 8 I 63 . 5 I 62. 0 / 63 . 1 . 1-·--1---1---1--- ---
Average yield of Dam Rows exclusive of \ I I J / introductions made in 1 9 1 8 . ... ..... 64 .4 · I G 8 . 9  I 65.6 65 . 2  66. 0 



123 

By carefully exammmg Tab-le 2 ,  it is to ascertain that the sire 
rows ( odd-numbered ) in three of  the four quarteirs of the ·breooing 
plot in  1 9 1 8  yielded higher than the average y ield of  all dam rows, 
in  the same quarters.  The exception comes in  the first quarter ; the 
exception neither proves the rule nor disproves i t .  The e::tn used for 
planting all sire rows, were chosen from the supposedly highest :, ield­
ing rows in the four separate quarters of the, ·breeding plot .  If  corn­
breeding by  selection is a tenable pro1position, these ears should be 
found to be comp aratively high producers. In thn:,2 of  the four 
quarters of the breeding plot the comparative y ields prod uced, ac­
corded with such a hypothesis. The yield of  sire rows in 1 9 1 8 p ro­
d ucej from ears that have the higlrnst productive power according to 
our system was 4 . 1  bushels per acre higher than that of the dam 
rows which themselves were from representative strains of  corn . 
'I he yiEJld from these rigidly selected sire ears was 1 .  2 bushe�s per 
acre higher than that of dam rows which had pr�viously received th e 
same kind of sele ction.  

Another bit o f  evidence that may be compute d in this  connection 
conce-rn s the variability of  the yields from the sire rows ( all p lanted 
from a single ear in each quarter ) and from the dam rows ( planted 
usu.al ly from six se arate mother-ears iii each quarter ) .  The fo llow­
ing table gives the coeffi cients of  variability in yie,lds for comparison : 

TABLE 3 .  

Ooeflicicnts of  Variation in Y ield from Sire Rows, ( All planted from 
the Same Ear ) and Dam Rows ( Planted with 

Six Different Ears) in 1918. 

Coe fficient. of variation in yield for 
given quarter of the breed ing· p lot  ( 1 9 1 8 )  

I 
I 

� �� ������- -��� �-I 
Co  f f"i c ien t s  for s ire / / l""( ·v'." '-' . . . . . . . . . . . . . .  / . o  !1 0 =  . 0 1 2 1 
Co l  ff i cients for dam l I 

]'("- \\ ' S  . . . . . . . . . . . I . 2 5 6  = .  0 3 5 2 1 
I I 

I I 
I I 

-___ I I 
I 
_ _ ___ 

I 
___ _ 

I [. . 1 2 5 = . 0 1 7 2 1  . 20 2 = . 0 2 7 8 1  . 1 1 5 = . 0 1 5 g  
I I . 1 82 = .  0 2 5 0 1 . 2 0 4  = .  0 2 9 3 1  . 1 3 3  = .  0 1 9 1  
I I 

A comparison of these coefficients in Ta'ble 3 ,  gives u s  the bit 
o f  information that in all quarters o f  the breeding plot for 1 9 1 8 , 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
�istency in  the yields from ears of corn ; which in  turn would indicate 
� he utility of the common practice of selecting seed ears from high 
yielding rows . 
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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 p roduce 
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 breedeirs 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 hi,gh · 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 consistently higheir than ears from 
strains less rigorously se1ected. 

Pedigreed Ea.rs 
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 keirnel 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 proces·ses of hand pollenation, and subsequent covering 
of  the silk. 

I t  is nervertheless possible to multiply the chances many times 
that all ears in the se,veral quarters of a breeding plot shall 'be pol­
lenated from any given sire ear. This can be accomplished by 1Plant­
ing as previously described in this bulletin-all odd-numbered ,  sire 
rows in each quarter with kernels 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 s ingle 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 i s  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 intereGt, providing it is esta'blished 
that eJars having high yielding ancestry can be depended upon to 
produce relrutively high yielding progeny. 

The ears that are chos.ein for plan ting the breeding plot of 1 9 1 9 ,  
o n  account o f  their coming from the six highest yielding even-num­
bered rows in their several quarters, are put d'Own in pedigree form 
as follows : 
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PEDIGREED EARS SELECTED FOR PLANTING BREED­
ING PLOT ROWS 1919 FIRST QUARTER 

/ !Grand-sires and Grand-No. of Ears to be ! Sire and Dam Planted I dams Planted in 1 9 1 6  in 1 9 1 9  I in 1 9 1 8  \ and again as rem-! nants in 1 9 1  7 I '������-I I 1 2 4 8 . . . . . . . . . . . . . . . .  1 g : ( M. 1 3 )  I I 3 9 2  . . . . . . . . . . . . . . .  · I I ( Al l  sire rows planteid 1 \ 1 4 0  with above n umber ) . .  ; 2 9 6  . . . . . . . . . . . . . . . .  \ 1 8 8  I I 
I j 1 9 8  ( M. 1 3 ) J 2 9 8 . . . . . . . . . . . . . . .  - ! 1 4 0  3 0 2  . . . . . . . . . . . . . . .  - I I ! 2 0 2  . . . . . . . . . . . . . . . .  / i i !  -------- -- 1 - l -1-9 8_(_M ___ l_3_) ___ _ 
1 2 9 8 . . . . . . . . . . . . . . .  - 1 1 4 0 3 0 8  . . . . . . . . . . . . . . .  - I I / 2 0 4  . . . . . . . . . . . . . . . _ ,g� 

- ---�--

1 2 9 8  . . . . . . . Im ( M. 1 3 )  

3 1 2  . . . . . . . . . . . . . . .  - 1 I I 1 1 8 8  1 2 2 0  . . . . . . . . . . . . . . . .  j l 0 8  
I \ 1 9 8  ( M .  1 3 )  j 2 9 8  . . . . . . . . . . . . . . .  , 1 1 4 0  3 0 6  . . . . . . . . . . . . . . . .  ' I I ! 1 8 8  1 2 1 8  . . . . . . . . . . . . . . . .  ! 1 2 0  ( H. E .D. ) 
I I I 1 1 9 8  ( M. 1 3 )  j 2 9 8  . . . . . . . . . . . . . . . .  j l 4 0  3 1 0  . . . . . . . . . . . . . . . .  1 I 

- I 1 1 1 2  2 2 5  . . . . . . . . . . . . . . . .  j l 1 2  
I \ 1 9 8  (M.  1 3 )  1 2 9 8  . . . . . . . . . . . . . . .  , 1 1 4 0  3 1 6  . . . . . . . . . . . . . . . .  1 I I 1 1 8 8  j 2 1 2  . . . . . . . . . . . . . . . , 1 1 2 2  ( L. Mc ) 



126 

SEOOND QUARTER 

I 1 1 8 8  
1 2 0 2  . . . . . . . . . . . . . . . .  1 1 0 4  

3 6 2 . . . . . . . . . . . . . . . .  I 
I 1 1 6 6  

( All sire rows plantod l 1 1 6 6  
with above number ) . .  1 2 6 6  . . . . . . . . . . . . . . . .  1 1 3 6  
�������-l���������l �������-I I 

I 1 1 6 6  
1 2 5 2  . . . . . . . . . . . . . . . .  1 1 2 6  

3 2 6  . . . . . . . . . . . . . . . .  1 I 

1 2 3 6  . . . . . . . . . . . . . . . .  1g: ( M . 1 3 )  
������� -'���������I �������� I I 

I 1 1 6 6  
1 2 5 2  . . . . . . . . . . . . . . . .  1 1 2 6  

3 3 4  . . . . . . . . . . . . . . .  - 1 I 
I 1 1 1 2  
1 2 4 4  . . . . . . . . . . . . . . .  - 1 1 5 8  
I I --------
1 I 
I 1 1 6 6  
1 2 5 2  . . . . . . . . . . . . . . . .  1 1 2 6  

3 4 0  . . . . . . . . . . . . . . . .  1 I 

1 2 4 0 . . . . . . . . . . . . . . . .  I � � �  
I I 

I 1 1 6 6  
1 2 5 2  . . . . . . . . . . . . . . . .  f 1 2 6  

3 3 2  . . . . . . . . . . . . . . .  · I I 
I 1 1 1 2  
1 2 3 8  . . . . . . . . . . . . . . .  - 1 1 5 2 
I I 
I I 
I 1 1 6 6  
1 2 5 2  . . . . . . . . . . . . . . . .  f 1 2 6  

3 3 8  . . . . . . . . . . . . . . . .  1 I 
I 1 1 1 2 
1 2 3 6  . . . . . . . . . . . . . . . .  f l 7 4  ( M. 1 3 )  
I I 
I I 
I J l 6 6  
1 2 5 2  . . . . . . . . . . . . . . . .  f 1 2 6  

3 4 6  . . . . . . . . . . . . . . . .  1 I 
1 8-rowed flint IWimple,'s 8-rowed 
!Wimple's I Flint 
_ I I 
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'l'IDRD QUARTER 

I 
1 1 4 0  

1 2 9 8  . . . . . . . . . . . . . . .  - 1 1 9 8  
3 0 2  . . . . . . . . . . . . . • .  · I I ( All sire rows plante!d l 

· 
/ 1 8 8  

with a·bove number ) . .  2 0 2  . . . . . . . . . . . . . . . .  1 0 4  

( M .  1 3 ) 

��� ���'������-' ������ 
I I I ! 1 8 8  
J 2 0 2  . . . . . . . . . . . . . . . .  1 1 0 4  

3 5 4  . . . . . . . . . . . . . . .  - I I 
I 1 1 6 6  
1 2 5 6  . . . . . . . . . . . . . . . .  1 1 4 4  
I I 
I I 
I 1 1 8 8  
J 2 0 2  . . . . . . . . . . . . . . . .  1 1 0 4  

3 6 0  . . . . . . . . . . . . . . .  · 1 \ 1 6 6  
· 2 6 0  . . . . . . . . . . . . . . . .  j 1 4 0 
I I 
I I 
I 1 1 8 8  
1 2 0 2  . . . . . . . . . . . . . . . .  1 1 0 4  

3 6 4  . . . . . . . . . . . . . . .  - I I 
I J 1 6 6  
J 2 5 2  . . . . . . . . . . . . . . . .  1 1 2 6  
I I 
I 
I 1 1 8 8  
1 2 0 2  . . . . . . . . . . . . . . . .  1 1 0 4  

3 5 8  . . . . . . . . . . . . . . .  - I I l 1 1 6 6  
1 2 5 4  . . . . . . . . . . . . . . .  - 1 1 3 6  

�������� I I 

1
2 0 2  . . . . . . . . . . . . . . . .  lm 

3 6 2  . . . . . . . . . . . . . . . .  J I 
I 1 1 6 6  
1 2  6 6 . . . . . . . . . . . . . . . . 1 1 3:6, 

( H. E. D . ) 

������I I������ 
I I 
I 1 1 8 8  
1 2 0 2  . . . . . . . . . . . . . . . .  1 1 0 4  

3 6 8  . . . . . . .  : . . . . . . .  · I I 
1
2 6 2  . . . . . . . . . . . . . . . .  I i : : ( L .  Mc ) 

����� ���'��������·-I ���-,----� ��� 
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I I 1 1 6 6  ' ·  1 2 5 2  . . . . . . . . . . . . . . . .  j 1 2 6  3 4 0  . . . . . . . . . . . . . . .  · I l ( Al l  s ire rows planted ! 1 1 1 2  with above number ) . .  j 2 4  0 . . . . . . . . . . . . . . . .  \ 1 6 0  

_______ I _ _____ I ______ _ I I ! 2 4 8  . . . . . . . . . . . . . . . .  l g !  cvr .  1 3 )  3 7 6  . . . . . . . . . . . . . . .  · 1 \ 1 4 0  1 2 8 0  . . . . . . . . . . . . . . . .  \ 1 9 4  ( H . E .  D . ) 
I I I I 1 2 4 8  . . . . . . . . . . . . . . . . l g !  ( :vI . .  1 3 )  3 8 0 . . . . . . . . . . . . . . .  · I I I 1 1 4 0  1 2 9 6  . . . . . . . . . . . . . . . .  \ 1 8 8 I I 
1 2 4 8 . . . . . . . . . . Im ( :\'[ . J 3 I 3 9 0  . . . . . . . . . . . . . . .  · I I I 1 1 4 0  1 2 9 0  . . . . . . . . . . . . . . . .  \ 1 8 6  

�-----·I I 
I ! 1 1 2  1 2 4 8  . . . . . . . . . . . . . . .  - 1 1 7 4  ( :VI .  1 3 )  3 7  s . . . . . . . . . . . . . . .  · 1 I 2 9 0  . . . . . . . . . . . . . . . .  1 � : �  ______ I I _ __ ___ _ 
I ! 112 \ 2 4 8  . . . . . . . . . . . . . . . .  1 1 7 4  ( M. 1 3 )  3 8 8  . . . . . . . . . . . . . . .  · I I I 2 8 0 . . . . . . . . . . . . . . . . I � : � (H . E. D. ) I I _____ _ 
12 4 8 . . . . . . . . . . . . . .  Im ( M  1 3 )  3 9 2  . . . . . . . . . . . . . . . .  \ I l 2 9 6  . . . .  • . . . . . . . . . . . .  1 � : �  The question logically arises whether such pedigrees are o f  any practical value. Of what utility is it, direct or indirect to know the pedigree of an ear of corn ? The similar question has arisen time out of mind in connection with all plant and animal breeding, and within human families, . H has been rather assumed that "blood will tel l ,"  and that it is worth while to have good ancestry. 
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If good ancestry is worth having it is because· there is so me 
correlation between the p erformance records of ancestry and progeny. 
We m ay ac, cordi ngly 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 y ield records o f  
the ancestry of e·ars that produced comparatively lower yields . This 
comparison is put down in the foU'owing Table 4. It will be seen 
that the aver:age yields !put down are the yields from the dam rows­
in as much as only one ear is used for planting all s fre  rows in each 
of the several quarters, and would thus figure into all row yields in 
the same quarteir on the same theorelt ical basis. For comparative 
purposes the y ields from s ire  rows may accordingly be left out of the 
calculat ion . 

TABLE 4. 

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

FIRST QUARTER OF BREEDING PLOT 

I I 

.J 
:s 0 0> 
.� ..-i � 

"O 0 0> 
� ..-i n 

l'.: � oo ..-! 00 · ..... � 

.... � oo ,.... 
c,;1 .._, � i::::  ril � ..-! '"" ... ... Y i e l d  o f  Dam c;j ,...; .-' 

� t; � ·.:; _ ... ... Yie ld  of  Dan1 i n  
l) Q.) Q.) Q.) 

..... ..c: ."O .0 .0 G i v e n  Year s-; <J!  "O .D .0 Given  Year  
O b.Qrll  Q! E E 0 � ui Q! E 

... ii:/� I 
:::; . ;::l . o � � ;::l ;::l 

(].) 0 cd z I z Q) ,...:i  O cd z z 

" s
'"

;; I 
.D � �  --

I 

E --
1
-

I E E � E E I I ; 0 b.o (].) ;2 cd 1 9 1 6  1 1 9 1 7  I Av. ::i f' � (].) cd cd 1 9 1 6  1 1 9 1 7  I Av. z..:.5.o  0 z .::: .:::.o  0 0 

3 0 2  

308  
3 1 2  
3 0 G  

3 ] 0  
3 1 6  

3 2 6  

3 3 2  
3 3 4  

3 3 8  

3 40 
3 4'6 

I I l I 
I I I I I I I I I l 

. .  ·

1

2 02  104  I 30 . 9  I 1 7 . 7  I 2 4. 3  1 1  304  2 1 2  1 2 2  I 2 5 . 5  I 1 2 .7  I 1 9 . 1  

\ 
I I I 

1
1 I L. Me l  I l 

. . . 2 0 4  1 1 2 I 35 .7  1 1 . 9  I 2 3 . 8  ! 3 1 4  202  I 1 0 4  I 3 0 . 9  I 1 7 . 7  I 24 . 3 

. . .  1 220  1 0 8  2 4 . 5  I 1 2 . 5  1 8 . 5  1 1  3 1 8  I 2 1 8  I 1 2 0  I 2 4 . 9  I 1 2 . 5  I 1 8 . 7  

. .  · j :? 1 8  I JtOn l 2 4. 9  I 1 2 . 5 1 1 8. 7  I I 3 2 0  '

1

Lees rhitl I \ l 
· · : \ ;ii \ · i 2 2 · 1

,
·
25 _

.
J i 2.·1

· l · i 9 .·1· 1 1 m nri1�r1t!n�lint \ I 
I IL. Mel I I l j  I 

j l I I 1--1--1--1 1-- -- --

II / I 2 8 . 3  I 1 3 . 5  I 20 . 9  I I  I 2 7 . 1 1 1 4 . 3  20 .7  
�-'-�-'-��l �-'-l ��l ��l l�������-1 I I 

SECOND QU A RTER OF BREEDING PLOT 

I I I I I  1 2 3 6  I 1 7 4  I 4 3 . 3  J 1 2 . 7 1 2 8 . 0  1 1 . . . 
I
M. 1 3 1 I I \ I 

. . . 2 3 8  1 5 2  I 4 9 . 7  I 1 2 . 3  I 3 1 . 0  I 

. . .  
1 

2 44  1 5 8  I 3 9 . 5  I 1 5 . 1  I 2 7. 3  1 1  

• • •  f 2 3 6  I 1 7 4  
1
1 43 . 3 1 1 2 . 7  I 28 .0  I I 

! 
JM. 1 3 1  I I I I  

. . . 2 4 0  I 1 6 0  I 3 9 . 5  I 1 1 . 4  I 2 5 . 4  1 1 
. . .  Flint I I I 1 1 

1-1-1-1 1 
4 3 . 1  1 2 . 8  / 2 7 . 9 1 1  

328  

3 3 0  
3 3 6  

3 4 2  

3 4 4  
3 4 6  

I I I 
240  I 1 60 I 39 . 5  I 1 1 . 4  I 2 5 . 5  

246  I 1 6 6  I 45 _ 9  \ 1 1 . 4  I 28 . 6  
2 4 8  I 1 74  I 4 3 . 3  l 1 6 . 6

1 
2 9..: 9 

j M. 1 3 1  \ 2 46  I 1 6 6  I 4 5 . 9  1 1 . 4  I 2 8 . 6  
I I I l l 
! Lees White I I 
JFiint I l I 

I 1

1 \43.i\12.1128.1 
I I I I I 
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'l'HIRD QUARTER OF BREEDING PLO'l' 

-= 0 0, w ·= +,,)� 
:... r'" oo ,...; 
,:-j ,.......; 

� ��5 "-' ..c:  ."O O o.o <ll  <l) 

;... � � �  
� �j s s P, 
::s ;: � <l)  z ....,  __ ,o 

3 5 4  

3 5 8  

I 
. . .  , 

3 60 

3 6 2  

3 6 4  

3 6 8  

I 
. . ·

/ 
. . .  , 

I 
. . . I 

j 
1' 

I I Y , e l d  of Dam m ;... ;... 
<l) <l) 
.0 .0 Given Year 
8 8 
;::s ;::s 
z z 
8 s I I t"d t"d 1 9 1 6 1 1 9 1 7  I Av. A A I I 

I 

"O 0 0,  � ..... ,...; 
00·� Cf) 
s... � oo ,-; 
t"d ,...; 
� t;�-5 
...., <l>  "O 
0 :i: ui <l> 
.... o is: � 
<l) � °' ro 
.0 � ...... s s P, 
::s ;: � <l) z...., __ .o 

2 5 6  
1
1 1 4 4  

1
1 2 8 .  7 

1
1 1 3 _ 2  \ 2 0 . 9  

1
1

1
1 

I HED I I I I I  
3 5 2  

2 5 4  I 1 3 6  I 3 5 . 7
1 

1 4 . 5  I 2 5 . 1  1 1  3 5 6  

2 6 0  
1
1 1 4 0  

1
1 3 9 . 8  I 1 3 . 8  

1
1 2 6  8 \ \  3 6 6  

I I I I 

I

I I 
2 6 6  I 1 3 6  I 3 5 . 7  I 1 1 . 2  I 2 3 . 4  I 3 7 0  I I I I 

\ 
! W hite !ELI 

2 5 2  1 2 6  I 3 8. 9  I 1 6. 0  2 7 . 4  I 3 7 2  I 
I . I I 

I 
I I Fl i n t 

2 6 2  I 1 4 6  I 3 5 . 7  I 1 2 . 3  2 4 . 0  I 3 7 4  I IL. Mel I 
\ \ 

I Eureka I 

I 1-1-1 -I
I

I N. W .Dent
l 

i I 3 5 . 7 I 1 3. 5 
/ 

2 4 . 6  I I 

;... 
<l) 
.0 
8 
;::s z 
8 
Cl! 
A 

2 5 2  

2 6 2  

2 5 6  

;... Yield of Dam i n 
<l) 
.0 Given Y ea r  
8 
;::s 
z 

- - -
8 I l Cl! 1 9 1 6 1 1 9 1 7  I Av.  A I I 

I I I 
1 2 6  I 3 8 . 9  I 1 6 . 0  I 2 7 . 4 

1 1 4 6  
1
1 3 5 . 7  I 1 2: 3 1 2 4 . o 

I L. Mel \ \ I 1 4 4  I 2 8 . 7  1 3 . 2  2 0 . 9  

!

HED

I I I 

! I I I 

I \34.i\13.8124.1 
I I I I 

FOU R'I'H QUARTER OF BREEDING PLOT 

3 7 6  

3 7 8  
3 8 0  

3 8 8  

3 9 0  

3 9 2  

. . .  \ 

2 8 0  

2 9 0  
2 9 6  

I 2 8 0  

2 9 0  

2 9 6  

I I I I I  
I 1 9 4 I 3 9 . 5  I 1 2 . 7  I 2 6 . 1 1 1 3 8 2  2 8 2  
! HE D I I I I I  
I 1 8 6 I 3 7 . 0 I 1 9 . 9  I 2 8 . 4 1 1  3 8 4  2 9 4  
I 1 8 8  I 3 9 . 5  I 1 3 . 8  I 2 6 . 6 1 1  3 8 6  2 9 8  
I I I I I I 
I 1 9 4  I 3 9 . 5  I 1 2 . 7  I 2 6 . 1 1 1 3 9 4  I 
I H F:D I I I I ! W hite  Dent 
I 1 8 6  I 3 7 . 0  I 1 9 . 9  I 2 8 . 4 ' I  3 9 6  I 
I I I I \ Flint I 
I , 1 88  I 3 9 . 5  I 1 3 . �  I 2 6 . 6 I 3 9 8  I 
I I I I I

I

N.W .Dentl  

) 

l--
1

--1--1 I 

_ __ I 3 8.7 1 5. 4  I 21 .0  I I 

1
1 1 8 0  I 3 5 . 7 I 1 1 . 2  

1
, 2 3 . 4  

1
1 1 8 0  

1
1 

I I 2 3 5 . 7  I 1 1 . 7  3 . 7  
I 1 9 8  I 4 4 . 6  I 2 0 . 3  I 3 2 . 4  
I M. 1 3 1 I I I 

I I I 
I I . I 
I \-i-1-
1 3 8 . 7  1 4 . 4  I 2 6 . 5 
I I I I 

The averages from Table 4 ,  are abstracted therefrom in orde,r to  
con struct the following Table 5 ,  which makes it easier to  compare 
yields from the ancestors of  the ( a )  high-yielding and ( b) low­
yielding strains respectively. 
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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 We1·e Chosen, from Which �a Turn the Supposedly High­
yielding Mother-ears for Planting in 1919 are Selected. 

Q uarter 
of Plot 

1st  
2nd 
3 rd 
4 th  

I 
I Average Row-yields of Pre-
I decessors of rli gher 

/ 
Yielding Rows ,---1 . I 

I 
I 1 9 1 6  I 1 9 1 7  I 
I I I 
I I 

, I 2 8 . 3  1 3 . 5  I 
. .  1 4 3 . 1  1 2 . 8  I 

. 1 3 5 . 7  1 3 . 5  I 

. j 3 8 . 7  1 5 . 4  I 

A v. 

2 0 . 9  
2 7 . 9  
2 4 . 6  
2 7 . 0  

Av. . . . I 3 6 . 4  1 3 . 8  . I 2 5 . 1  
I I 

I Average Row -yields of Pre-

I decessors of Lower 
Yielding Rows 

I I I 
I I 
I 1 9 1 6  I 1 9 1 7  I Av. 
i I I ....J_. 
I I 
I 2 7 . 1  I 1 4 .  3 I 2 0 . 7  
I 4 3 . 6  I 1 2 . 7  I 2 8 . 1  
I 3 4 . 4  I 1 3 . 8  I 2 4 . 1  

' \  3 8 . 7  I 1 4 . 4 I 2 6 . 5  
I 35 . 9  I 1 3 . 8  I 2 4 . 8  
I I I .  

A comparison of the averages in the pr�ceding 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 corp.­
parison of the .general average yieilds · in the lower line shows these 
yields to be very close to,gether, ll'amely O. 3 bushelJ per acre higher 
in case o f  the progenitors of the higher' yieilding rows. 

It should be kept in mind while making these comparisons that 
all e ars chosen in 1 9 1  7 ,  for plan ting in 1 9 1 8 , came out of compara­
tively · high yielding rows ; accordingly, it  would ·be  expected that only 

· slight differences wo�ld be  found between yields of th� 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 . aigo to prove that high yielding· progeny may b e  
expE.,cted t o  grow from high yielding ances,try. Said proposition how- · 
ever m ust be found to obtain unc;J.er the usual conditions of establish­
ing ear-to-row plots for practically 'increasing_ corn yields or such 
systems themselves will not stand. The j ustification for recommend-

. ing any given ear-row systeni of corn breeding . by selection, prac­
tically iB that yields may be increas,ed there1by and othe-r desirable 

. qualities attained . The indications are that this kind of selection is 
effective. 
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ANNUAL RAINFALL BY MONTHS AT THE SEVERAL STATIONS 

BROOKINGS 

! 19 0 5  ! 19 0 6 ,  19 0 7 , 19 0 8 , 19 0 9 , 19 10 ! 1911 

Jan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1
/ 0 . 22\ 0 . 17 1 1. 0 61 0 . 261 1 . 20 · 1. 0 7

1 
0 . 61 

Feb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0 0
1 

0 . 0 2  0 . 28 1. 8 0  1 . 5 7  0 . 4 0  0 . 5 3  

A p r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0 1  1 . 4 01 1. 67 2 . 10 1. 16 2 . 34 1. 62 
Mch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·

1
0 . 68 0 . 5 8  0 . 5 5

1
1. 161 0 . 37 0 . 35 0 . 53  

May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 . 141 3 . 5 11 2 . 36 6 . 4 6
1

4 . 85 0 . 87
1

1. 9 0  
June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 . 0 9 1  4 . 891 5 . 65 1 6 . 35 2 . 29 1 . 85 3 . 7 8  
July . . . . . . . . . . . . . . . . . . . . . . . . . .  · · · ·

1
0 . 9 8 1 1. 86/ 3. 7 7  4 . 69 2 . 4 41 1 . 68 3 . 32 

Aug. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 . 5 4 1  4 . 28 1 . 4 11 2 . 37 3. 39
1

2 . 4 6  3. 81 
Sept . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 2 . 161 5 . 131 1. 28 1 3. 89 1 1 . 67 0 . 9 6\ 3 . 0 8 
Oct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 5 0 1 3 . 0 11 0 . 9 61 1. 43  1 . 7 1  0 . 38 5 . 12 
Nov . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  

1
2 . 4 5 1  0 . 891 0 . 10 1  1 . 301 0 . 65 1  0 . 171 0 . 23 

Dec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T
I 

0 . 5 21 1. 12/ 0 . 4 2/ 1 . 14 / 0 . 10 / 0 . 4 2 

Jan . 
Feb . 
Mch . 
Apr . 
May 
June 
July 
Aug 
Sept. 
Oct. 
Nov . 
Dec. 

Jan . 
Feb . 
Mch . 
Apr . 
May 
June 
July 
Aug . 
Sept 
Oct. 
Nov . 
Dec. 

Total . . . . . . . . . . . . . . . . . . . . . . . .  b 2 . n 11 2  6 . 2 6 I 2 o . 21I32 . 1 7 b 2 . 4 4 ! 12 . 6 3 / 2 4 . 9 5 
I I I I I I I 

BROOIHNGS 

\ 1912 I 1913 I 1914 , 1915 I 1n 6 I 1911 I 191s 
I I . I I I . I I I I I I l 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 281 0 . 0 21 0 . 221 0 . 181 1 . 4 7 1  1 . 5 4  0 . 19 
. . .  . . . . . .  . .  . . . . .  . .  . . .  . .  . .  . .  . . .  0 . 24 1  0 . 0 91 0 . 4 01 1 . 121 0 . 321 0 . 47  0 . 1 4  
. . . . .  . .  . .  ... . . . .  . .  . . . .  . .  . .  . . . . . o . 261 0 . 4 o l  0 . 4 21 0 . 181 o.50 1 1 . 0 9 1 o. 4 4  
. . .  . .  . .  . .  . .  . . .  . . .. . . .  . . . .  . . . . . .  1 3. 361 2.24 1 1 . 64 1  2 . 0 31 2.95 1 3. 0 9  1 . 28 
. . .  . . . . . . . .  . .  . . . . .  . .  . .  . .  . .  . · · · 1 6 . 9 8 1  3. 60 1 4 . 161 2 . 121 3. 7 21 3. 0 81 3. 4 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. 0 9 1  1 . 9 61 6 . 67 1  3. 281 4 . 27 1  3 . 491 1 . 83 

. . . . . . . . . . . . . . . . . .. . . . . . . . .  · · · 1 2. 5 21 2 . 9 9 1  1. 621 3 . . 0 41 0 . 4 01 2 . 0 31 3. 9 5  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 . 681 1. 331 3 . 161 3. 5 21 2 . 0 31 1 . 20 1  4 . 19 
. . .  . . . .  · . . . . . . . . . . . . . . . . . . . .  · · 1 1. 611 1 . 5 51 3 . 321 2 . 681 0 . 8 4 1  2 . 89 1 0 . 7 2  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 9 61 1. 181 2 . 211 1. 37 1 0 . 4 5 1  0 . 12 1. 5 6  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 1  0 . 0 0 1  0 . 811 T I 0 . 281 0 . 0 31 0 . 0 4 1  1 . 61 

. . . . . . .  . . . .  . .  . .  . . . .  . . . . .  . . .  . . . 1 0 . 20 1  0 . 0 91 0 . 331 0 . 62 1  0 . 361 0 . 311 1. 0 9  
I I I I I I I 

Total . . . . . . . . . . . . . . . . . . . . . . . . ! 23 . 18 l 16 .  31 J 24 . 15 1 20 . 4 21 17 . 34 / 19 .  35
1
20 . 4 2  

I I I I I I I 

COTTO�\VOOD 

I 1910 
1
1 19 11

1
1 1912 11 19 13 I 1914 I 19 15 I 1916 I 1911 I 19 1 8  

I I I I I I I I I 

. . .  , . . . . . . . . . . . . . .  ! o . 661 T I 0 . 1 1 1  o . i 6l 0 . 0 3\ o . 39 1  0 . 0 4 1 o . 45 1 o . 32 

. . .  . . . . . .  . .  . .  . . . .  . 1 0 . 9 71 0 . 151 0. 0 51 0 . 10 1 1 . 181 1. 5 71 0 . 0 21 1 . 5 0 1 1 . 5 0  
. . . . .  . .  . .  . .  . .  . .  . . .  1 o . 7 61 T I 3 . 0 0 1  0 . 431 0 . 351 0 , 4 61 0 . 0 41 0 . 31 0 . 34 
. . .  . .  . .  . .  . . .  . . . . . · 1 1. 0 61 0 . 85 1 3 . 321 1. 151 2 . 261 2 . 8 0 1 0 . 811 0 . 8 01 2 . 27 
. . . . .  . .  . .  . . . .  . .  . .  . 2 . 5 4 1  1. 10 1 1. 181 2 . 9 51 2 . 351 6 . 611 3. 871 3 . 301 2 . 7 8  . . . . . . . . . . . . . . . .  · · j 1. 301 o . _641 o . 9 5 1  o . 591 1 . 641 4 . 791 1 . 831 o . 62/ 1. 37 
. . . . . . . . . . . . . . . . . .  1. 111 0 . 5 9 1  2 . 4 21 0 . 811 1. 0 41 4 . 5 8 1  1. 8 0 / 0 . 9 0  2 . 29 

. . . . . . . . . . . . . . . . . 0 . 4 81 2 . 4 1 1  3 . 4 21 1. 84 1 1 . 881 2 . 5 11 2 . 22 2 . 0 0 1  3. 4 3  
. . . . .  . . . .  . .  . .  . . . .  . 1 0 . 821 3 . 5 91 1 . 301 1 . 1 5 1  1 . 19 1  2 . 4 21 0 . 18 1  1 . 17 1 1 . 4 3  

. . .  . . . .  . . .  . .  . . . .  . . .  1 0 . 321 1. 15 1  0 . 1 11 0 . 7 61 2 . 231 0 . 9 0 1 0 . 5 7 1  0 . 14 0 . 28 
. . . . . . . . . . . . . . . . . . I 0 . 5 31 0 . 20 1  T I 0 . 14 1  0 . 0 21 T I 0 . 151 0 . 39 1  0 . 11 
. . . . . . . . . . .  . . . .  . .  . 1 3. 0 01 0 . 4 21 0 . 121 0 . 38/ 0 . 84 1  0 . 101 0 . 14 1  0 . 5 0  0 . 25 

I I I I I I I I 
I I I . I I I I I I Total . . . . . . . . . . . . .  1 12.  65 1 11. 101 16. 0 4 1 10 .  4 61 15 .  281 27 .  311 11 .  67 j 12 . 0 8  16 . 37 
I I I I I I I 

r 
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EUREKA 

I 1 9 0 9  \ 1 9 1 0  I 1911  \ 1 9 12 j 1 9 1 3  i 1 9 u  I 1 9 1 5  I 1 9 1 6  I 1 9 1 1  I 1 9 1 8  
I I I I I I I I 

Jan. . . . . . . . . . . . .  · 1 ·0 . 1 0 \  0 . 6 0 1 0 . 50 ! 0 . 25 1 o· . 1 0 1  0 . 22 !  0 . 9 0 \  0 . 79 1 0 . 40 1 0 . 14 
Feb. . . . . . . . . . . . .  0 . 4 5 1  1 . 7 0 0 . 73 0 . 4 0 0 . 0 3 1  0 . 0 5 1  1 . 0 8

1 
0 . 1 3 0 . 20 0 . 5 0 

Mch. . . . . . . . . . . . .  0 . 1 4 1 1 . 23 1 0 . 6 2 1  1 . 0 5 1  0 . 0 9 1  0 . 1 3 1  0 . 23 1 . 7 8 1 . 4 6 0 . 5 8 
Apr . . . . . . . . . . . . .  ·

1 
0 . 5 0 1 0 . 8 2 1  2 . 2 4 1  1 . 2 9 1 0 . 6 8 1 2 . 0 7 1  1 . 8 3 1  0 . 8 8

1
2 . 1 8 1 1 . 9 8 

May . . . . . . . . . . . . .  2 . 6 5 1  0 . 42 1  0 . 9 7 1  3 . 3 7 1  1 . 9 7 1 2 . 20 1 2 . 58 1  3 . 5 7 1 . 30
, 

l . 9 7 
June . . . . . . . . . . . .  3 . 3 5 1  3 . 80 1 1 . 2 9 1 1 . 5 0 1 2 . 9 1 1  4 . 28 1  4 . 6 6 1  4 . 1 6 1  1 . 61 0 . 9 3 
July . . . . . . . . . . . .  2 . 2 1 1 o . 5 3 1  o . 4 3 1  2 . 1 9 1 2 . 1 6 1 1 . 2 5 1 3 . 3 8 1  - I 1 . 0 4 1 . 0 3 
Aug. · · ·  · · · · · . . .  ·

1

1 . 3 9 1 2 . 6 0 1  3 . 27 1  3 . 2 7 1  1 . 53 1  2 . 1 1 1  2 . 47 1  4 . 62 1  0 . 9 3 1  1 . 7 7 
Sept . . . . . . . . . . . . .  1 . 2 5 1  3 . 6 5 1  1 . 1 5 1  1 . 4 3 1  0 . 5 4 1  0 . 70 1  3 . 7 4 1  1 . 0 5 1 0 . 6 7 1 0 . 3 6 
Oct . . . . . . . . . . . . . .  0 . 1 7 1  0 . 18 1  0 . 61 1  0 . 0 7 1 1 . 5 2 1  0 . 87 1  3 . 1 0 1  0 . 2 9 1  0 . 0 6 1  0 . 5 5 
Nov. . . . . . . . . . . . .  0 . 60

1 
T 1 0 . 8 8 1  T I 0 . 0 6 1  T I 0 . 5 6 1 0 . 1 4 1 2 . 00 0 . 5 3 

Dec . . . . . . . . . . . . . .  2 . 4 0 0 . 25 1  0 . 80 1 0 . 1 1 1  0 . 5 2 1  0 . 5 3 1  0 . 3 6 1 0 . 0 6 1  0 . 7 5 1  0 . 20 
I I I 1 I I . I I I I 

HIGHMORE 

I I I I I I I I I 1 I I 1 908  1 9 0 9  I 1 9 1 0  1 1 9 1 1 1
1 9 1 2  I 1 9 1 3  I 1 9 1 4  1 1 9 1 5  1 9 1 6  I 1 9 1 7  1 9 1 8  

I I I I I I I I I I 

Jan . . . . . . . .  \ T I 0 . 26 \  0 . 82 \  0 . 1 1 !  0 . 1 3
1
1 0 . 05

1

1 
0 . 1 3 \  o . 43 ! 1 . 4 0 1 . 12 0 . 60 

Feb . . . . . . . .  / 0 . 5 3 0 . 3 4 1  0 . 1 9 1 0 . 3 9 1 0 . 1 1 1  0 . 3 0 0 . 6 2 , l . 2 8 0 . 2 7 0 . 5 2 0 . 25 
Mch . . . . . . . .  t 0 . 0 0 0 . 1 3 1  0 . 5 8 1 2 . 5 4 1  0 . 2 7 1  0 . 8 7 1 0 . 45 0 . 3 7

1
0 . 7 4 1 . 2 7 0 . 4 5 

May . . . . . . .  2 . 68 4 . 7 2 1  0 . 9 4 1 2 . 3 1 1 2 . 20 1 4 . 5 6 1 2 . 2 3 3 . 4 8 4 . 1 5 2 . 0 4  3 . 5 7 
Apr. · · ·  · · · ·

1

1 . 35
1

0 . 30 1  1 . 40 1  0 . 3 2 1  1 . 0 5 1  1 . 2 7 1 3 . 6 5 1 2 . 50 0 . 8 9 2 . 7 9 2 . 5 7 

July . . . . . . .  2 . 4 9 1  1 . 8 1 0 . 85 2 . 69 1  1 . 4 4 1  1 . 7 9 1  2 . 0 1 5 . 5 5 1  2 . 1 0 1 . 9 1 5 . 2 6  
June . . . . . .  5 . 7 8 1 . 6 9 1  3 . 74 1 0 . 0 9 1  1 . 3 1 1  0 . 9 7 1  4 . 09 1 4 . 87 4 . 5 4 2 . 0 4

1
1 . 59 

Aug. · . . . . . .  3 . 5 3 1  3 . 7 4 1  0 . 6 6 1  2 . 5 2 1  3 . 3 9 1  1 . 20 1 1 . 1 6 1  0 . 7 8 1  4 . 1 0 1 0 . 68 1 . 88 
Sept . . . . . .  ·

1
0 . 62 , 1 . 7 0 1  0 . 89 1  3 . 0 6 1 0 . 71 1  0 . 53 1  1 . 0 1 1  2 . 3 6 1  2 . 7 5 2 . 0 3 0 . 6 2 

Oct . . . . . . . . .  2 . 1 9 1 . 0 4 1 0 . 2 4 1 1 . 0 5 1  0 . 20 1  0 . 61 1  1 . 9 2 1  1 . 1 5 1  0 . 5 8 1 0 . 0 6
1

0 . 4 9 
Nov . . . . . . . .  1 . 3 9 1 0 . 7 1 1  0 . 4 0 0 . 35 1 0 . 0 0 1  0 . 03 1  - I 0 . 3 2 1  0 . 1 3

1 
0 . 0 7  1 . 1 0 

Dec . . . . . . . .  0 . 3 1 1 1 . 4 1 1 0 . 4 4 1 0 . 44 1  0 . 3 5 1  0 . 2 8 1 0 . 25 1  0 . 20 1  0 . 4 7 0 . 27 0 . 8 6 
I I I I I I I I 

Total . . . .  2 8 . 87 1 7 . 8 5 1 9 . 0 5 15 . 8 7 1 1 2 . 00 1 1 2 . 4 6 1 1 7 . 5 2 1 2 3 . 29 1 2 2 . 1 2 1 4 . 80 1 9 . 2 4 I I I I I I I I I I 
I 

I I I I I I I I I I 

VIVIAN 

) 1 9 1 5 1 1 9 1 6 1 1 9 1 7 , 1 9 1 8  

Jan . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  0 . 50  1 . 0 0 1 . 35 1 . 10 
Feb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 7 7 0 . 0 4  0 . 1 8  0 . 5 0  
Mch . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . .  1 . 19 0 . 2 9  1 . 0 0 0 . 50 
Apr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . 6 2  1 . 0 8  2 . 3 8  3 . 92 
May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 . 0 2  3 . 46 5 . 2 0 3 . 3 3 
June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 .  3 1  4 .  49 1 . 18 1 .  7 0  
July • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 . 7·6 3 . 5 3 1 . 0 2 2 . 07 
Aug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  1 . 12 1  3 . 52 2 . 01 3 . 3 2 
Sept . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 . 1 6 0 . 9 0 2 . 64 0 . 75 
Oct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  1 . 1 2 1  0 . 57 0 . 00 0 . 8 2 
Nov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C . 3 8 1  0 . 12 1  0 . 22 
Dec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 03 1  0 . 0 4 1  0 . 3 2 0 . 90 
�����������������' � I I 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 2 5 . 9 8 , 1 9 . 0 4 , 1 7  . 2 8 1 1 9 . 1 3 . 
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