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Eatched own chicks for dbroilers and leyers, Marketed =
eggs, chicks, droilers, and fowl at dressed and live
“1Sht.o

S8heep: 200 grade Oxford and Hampshire ewes, Marketed Raster and
fancy dressed lamdbs,

Eogs: 15 to 20 Chester White brood sows, Marketed and dressed
their litters,

Beef: Raised, bdought and dressed baby beef,

Horses: Maintained and used four Belgian draft teams and two thore
ocughbred saddle horses,
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OORRELATION BETWEEN POTATO PRODUCTION PRACTICES AND YIELDS

1IN THE UPPER PENINSULA OF MICHIGAN
Karl A, Vary
Introduction

For many years a Three Hundred Bushel Potato Olub has been
promoted in Michigan, JFrom this there was developed a Premier
Potato Growers' contest for certified seed growers, 8Still later
a Premier Tablestock Growers' contest was added,

Through the efforts of the merchants and the Chamber of
Commerce of the city of Escanaba a county contest for Delta County
potato growers was proposed, A score card was made by D, L, Clan-
shan, H, O, Moore, and others giving points for recommended culture
al practices, Previous to this time the contests were based only
on total yleld, percent of U, 8, No, 1 potatoes, and placings at
either county or district potato shows, Because of the interest
shown in the Delta County contest, other counties have started sim-
ilar contests, It has nov been suggested that the results obtained
fron the Premier Potato Growers' contests of the Upper Peninsula be
used in developing & new score card to be used for future contests.

Ve were asked by D, L. Clanahan to make a study of the
score card and past records of each Premier Potato Grover's prac-
tices to determine the validity of the weight assigned to the var-

ious cultural practices used on the score card, The importance of



the major cultural practices was measured dy correlating their
influence with the potato yields of these growers,

One reason for choosing this subject for study is that
we have vanted to investigate the possidbility of developing s
score card for use in measuring management of the entire farm

dusiness,



Factors Affecting Potato Yields

There are many factors which may affect potato yields,
However, only factors over which farmers had some control were
considered on the score card, The factors selected in develop-
ing new score cerds are:

1, DNumber of spreys per acre
2o Bushels of seed planted per acre
3. Planting date = May 1lst, teken 28 1, (Example:
June 2 = 33,)
4, Number of times worked after plowing and before
cultivating

5« Number of loads of manure per acre

6. Pounds of fertilizer per acre
These factors were selected from the score card as the most
important cultural practices to potato production with the
help of E, J. Wheeler and B, R, Churchill of the rarn'erpl

Department,



Relationship of Practices to Yields

In the Upper Peninsula potato contests for the years
1942-4%, there were 145 Russet Rural Premier Potato Growers.
They were located principally in the counties of Menominee,
Delta, Iron, and Schoolcraft, For this same period there were
109 Green Mountain Premier Potato Growers, and these men were
largely in the counties of Houghton, Marquette, and Baraga,
Each of the contestants produced 300 bushels or more per acre
end followed one or more of the recommended cultural practices.
The records of the yields and cultursal practices of the above
grovers were made availeble to us for this study dy D, L., Clan-
shan,

Correlations for the year 1944 were first computed, pay-
ing no attention to variety differences, Correlations were
then calculated separately for the two varieties, Russet Rurals
and Green Mountains, Premier Growers of these two varieties
made up 70% of all contestants for 1942-lli, The other 30% grew
Chippewa, Pontiac, Menominee, and Sebago varieties, Correle-
tions for the two varieties (Russet Rural and Green Mountain)
were determined for each year of the three year period, 19h2-Wy,
Data for the three years was then combined to form a more rep-
resentative grouping of factors than could be had by using any
one year by itself,

Separate correlations for the tablestock and certified






potato growers were worked out for 1942 to find out if the effect

of the cultural practices differed significantly, No significant

differences were found; therefore this separation was not made in

the other years.

Symbols were used in the study to designate factors as

follows:

!
X,

3
Xy

%
%

X

yield ir bushels of U, S. No, 1 potatoes
number of sprays per acre

number of bushels of seed planted per acre
planting date

number of times worked

number of loads of manure per acre

number of pounds of fertilizer per acre
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NU.BZR OF SPRAYS AS R.LATEZD TO RUSSET RURAL
PCTATO YISLDS IN THE UPPER FENINSULA 1942-44

NU.BER CF SPRAYS

i1



NUMBER OF SPRAYS

Regression Equations

217.21 (bushels) + 7.9 (Fo. of sprays) as
plotted on preceding graph

1942-4Y4 average Y

1944 Y = 299,80 (bushels) + 12,4 (No. of sprays)
1943 Y = 287.86 (bushels) + 9,6 (No, of sprays)
1942 Y = 286,10 (bushels) + 6.2 (No. of sprays)

Gross and Partial Correlations 19424l Averages

r12 = -2535
«0327
2410

4532

"

T12.3
Fla.4 =
By, 234

Spraying is mainly done to control the following:
l. Insects
2. Tungus diseases
3. Virus diseases
The number of sprays 1s governed by the following:
l, Prevalence of the above
2. Thoroughness of spraying
3. Climatic conditions
4, Deate of planting and first killing frost
Iﬁcreaning the number of sprays from four or five times
to fifteen increased the yield per acre of the Premier Growers

of Russet Rural potatoes an average of 7,9 bushels for each spray

during 1942-"4, assuming that other factors remained average,

12



s

8

NUMBER OF SPRAYS AS RELATED TO GRE®N MCUNTAIN

POTATO YIELDS IN THE UFPEZR rININSULA 1942-%4

1 1 | 1 |
3 5 ? 9 11 14
NUBER OF SPRAYS
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NUMBER OF SPRAYS

Regression Equations

326,27 (bushels) + 6,49 (No. of sprays) as

1942-44 average Y
plotted on preceding graph

1944 Y = 323.30 (bushels) + 3.15 (No. of sprays)
1943 Y - 2U4,70 (bushéls) +14,8 (No, of sprays)
1942 Y = 286,10 (bushels) ¢ 6,2 (No. of sprays)

Gross and Partial Correlations 1942-LL Averages

rla - 02910
Tioy = 2069
Byoqu = 3307

Spraying is mainly done to control the following:

1. Insects

2, Tungus diseases

3. Virus diseases
The number of sprays are governed by the following:

l, Prevelence of the above

2. Thoroughness of spraying

3. Climetic conditions

4, Date of planting and first killing frost

Increasing the number of sprays from four or five times
to nine or ten times increased the yield per acre of the Premier
Growers of Green Mountain potatoes an average of 6,49 bushels

for each spray during 1942-Ll, assuming that other factors re-

mained average,
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BUSHELS OF SEZD AS SZLATED TC RUSSEZT RURAL
POTATO YIZLDS IN THT UFPLR IZNINSULA 1942-44

0 11 o2
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BUSHELS OF SEED

Regression Iquations

1942-4l average Y = 222,44 (bushels) + 7.l14(bushels of seed) as
plotted on preceding graph

194Y% Y = 196,40 (bushels) + 8.85 (bushels of seed)
1943 Y = 215.50 (bushels) + 7.14 (bushels of seed)
1942 Y = 275.95 (bushels) ¢ 3.91 (bushels of seed)

Gross and Partial Correlations 1942-h4 Averages

r_ = Lu508
13
r13.)‘ = .)41#80
3.2 T 3805
By o3y = #4532
The number of eyes on Russet Rural seed potatoes is fewer

than on the Green Mountain seed potatoes; therefore, they tend to

make fewer seed pileces per bushel,

( (2 to 4 seed pleces

(X
when potato is in-
al O clined to be round,)

N

\

Certified seed growers ofter plant whole tubers; this
requires more bushels of seed per acre and makes for a smaller

average sized potato,
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Increasing the number of bushels of seed from twenty
bushels to thirty bushels increased the yield per acre of the
Premier Growers of Russet Rural potatoes an average of 7.1lh
bushels for each bushel of seed planted during 1942-L4, assum-

ing that other factors remained averagé.
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BUSHELS OF SEED AS RELATSD TO GREZEN MOUNTAIN
POTATO YIZLDS IN THE UrPZR PENINSULA 1942-14

0] 15 20 25 40
BUSHELS OF SE=D
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BUSHELS OF SEED

‘Regression Equations

277.44 (bushels) ¢ 4,74 (bushels of seed) as
plotted on preceding greph

1942.4Y4 average Y

194k Y = 383.2 (bushels) + .08 (bushels of seed)
1943 Y = 102.0 (bushels) + 12,6 (bushels of seed)
1942 Y - 286.,1 (bushels) + 6.20 (bushels of seed)

Gross and Partial Correlations 19u42-4l Averages

r13 - 01773
rl3.2 = .,0866
Rl. 23],‘ pet 03307

The number of eyes on Green Mountain seed potatoes is
more than on the Russet Rural seed potatoes; therefore, they tend

to make more seed pieces per dushel,

(4 pieces or more when
the length 1s greater
than the width,)

Increasing the number of dbushels of seed from fifteen
bushels to twenty-five bushels increased the yield per acre of
the Premier Growers of Green Mountain potatoes an average of 4,74
bushels for each bushel of seed planted during 1942-U4, assuming

that the other factors remained average,
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PLANTING DATE AS STLATTD TO RUSSZT RURAL
FOTATC YISLDS IN THY UPPER FENINSULA 1949-34

BU.
ACR® |

600
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PLANTING DATE
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PLANTING DATE

Regression Equations

386,6 (bushels) - ,05 (planting date after

1942-L4l average Y
May 1.) as plotted on preceding graph

1944 Y - 409,6 (bushels) « .39 (days after May 1)
1943 Y - 422,0 (bushels) - 1,7 (days after May 1)
1942 Y = 11,3 (bushels) - 1,9 (days after May 1)

Gross and Pertial Correlations 1942-U4 Averages

=-,0810

Ty

T o = =e0007

rlu.} = =,0576

r].“.32 =-,0L422

Russet Rural potatoes are grown in a district of the
Upper Peninsula where climatic conditions generally favor an
earlier planting date than tha£ where Green Mountain potatoes
are grown,

Increasing the number of days from May fifteenth to June
thirteenth decreased the yield per acre of the Premier Growers
of Russet Rural potatoes an average of .05 bushel for each day
of delayed planting during 1942-U4, assuming that the other fac-

tors remained average,



0

-

PLANTING DAT® AS R=L..”-D TO GR=ZN MCUNTAIN
POTATO YIZLDS IN THE U:.P=R PENINSULA 1942-14
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PLANTING DATE

Regression Equations

1942-L4} average Y 415,85 (bushels) - 1.25 (planting dete after

May lst) as plotted on preceding graph

194y Y = 15,9 (bushels) - 1,04 (days after May 1)
1943 Y = 280.2 (bushels) -~ 1.96 (days after May 1)
1942 Y = Uu37,0 (bushels) - 1.85 (days after May 1)

Gross and Partial Correlations 1942-Ll4 Averages

rlu = = 2917
rlh.? = =,2080
rl"‘.} - " 2"&97

rlh. 32 b -e 1399

Potatoes in the Green Mountain area are generally planted
ten days later than in the Russet Bural area, Green Mountain
potatoes are more susceptible to drouthy weather conditions and
earlier plenting is important,

Increasing the numdber of deys from May 15 to June 20 de-
creased the yield per acre of the Premier Growers of Green Moun-
tain potatoes an average of 1.25 bushels for each day of delayed
planting during 1942-LY4, assuming that the other factors remained

average,
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NUMBER OF TIMES WORKED

Regression Equations

1942-4Y4 average Y = 353,43 (bushels) + 2,52 (times worked) as
plotted or preceding graph

1944 Y = 369.,6 (bushels) ¢ 2,2 (times worked)
1943 Y = 346,t (bushels) ¢ 2.39 (times worked)
1942 Y - 382,6 (bushels) = 1,1 (times worked)

Gross and Partial Correlations 1942-kl4 Averages

«1820

r15
T15.6 = «1802
«1681
4068

15,7 ©

31.567

The number of times worked refers to the working of the
soll affer plowing and prior to the planting of potatoes, An
effort is made to secure a deep mellow seed bed thet 1s rela-
tively free from weeds and one which will require a minimum of
cultivation during the growing season,

Increasing the number of times worked from five to eight-
een increased the yleld per acre of the Premier Growers of Russet
Rural potatoes an average of 2,52 bushels for each time worked

during 1942-LY4, assuming that the other factors remained average,



g
<

£}

c1 34 § 11 6 L S wﬁ 0
N R B R R R
(6,0°
0 .. “ * ) o ) ]
o * $ ° ‘ e
. ow *c mljn ; ” - 4 d .
. . i T ooF
=y, ‘ Tt T y
~{o0e

Y-Ct61 VINSYINGET Wedd0 EHL M1

SEIV

SATEIX JIVIOT NIVIMOD: NEEFS O CIZVTIEF SY CThW0r S&7IL 20 ErgnN



27

NUMBER OF TIMES WORKED

Regression Equations

300.3 (bushels) - .05 (times worked) as
plotted on preceding graph

1942-4Y average Y

194y Y = 396,0 (bushels) - 1.6 (times worked)
1943 Y = 329.2 (bushels) ¢ 2.41(times worked)
1942 Y = 280,2 (bushels) - 1.96(times worked)

Gross and Partial Correlations 19L42-L4 Averages

1‘15 = =-.029%
1‘15.6 = -.0623
r5.7 = -.0139
By 567 = 3483

The number of times worked refers to the working of the
soil after plowing and prior to the planting of potatoes., An
effort is made to secure a deep mellow seed bed that is relae
tively free from weeds and one which will require a minimum of
cultivation during the growirg season, In the Green Mountain
area the adbove is more of a problem because of the type of soil,
a shorter length of time in which to prepare the seed bed, and
the prevalence of more quack grass.

Increasing the number of times worked from five to eleven
times decreased the yield per acre of the Premier Growers of
Green Mountain potatoes an average of .05 bushel for each time
worked during 1942-LL, assuming that the other factors remained

average,
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NUMBER OF LOADS OF MANURE

Regression Iquations

15L2=lk average Y 361,1 (bushels) ¢ 2.68 (loads of manure) as

plotted on preceding graph

15k Y

- 372,0 (bushels) ¢+ 3.20 (loads of manure)
1543 Y = 357.6 (bushels) + 1.84 (loads of manure)
1942 Y - 346,3 (bushels) ¢ 2.43 (loads of manure)

Gross and Partial Correlations 1942-LU Averages

Te * o 2146
r16.5 = ,2130
r16. 7 - o 2} 22

R - L4068
1,567

In general, loads of manure applied to potato ground in-
creased the yield, This was true where manure alone was applied
and vhere manure and fertilizer together was used,

Increasing the loads of manure from six to fifteen increased
the yield per acre of the Premier Growers of Russet Rural potatoes
an average of 2,7 bushels for each load of manure added during

1942-lk4, assuming that the other factors remained averesge,
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NUMBER OF LOADS OF MANURE

REGRESSION EQUATICNS

355.5 (bushels) 4 1,88 (loads of manure) as
plotted on preceding graph

19424k average Y

1944 Y
1943 Y
1942 Y

355.5 (bushels) 4+ .03 (loads of manure)
222,28 (bushels) + 4,14 (loads of manure)
355.0 (bushels) ¢ 2,50 (loads of manure)

Gross and Partial Correlations 1942-lUl Averages

!‘16 = ‘19141
Ti6.5 = 28TV
r16.7 = +2015

31.557 = -3“83

In general, loads of manure applied to potato ground
increased the yield, This was true where manure alone was ap-
rlied and also where manure and fertilizer together was used,

Increasing the number of loads of manure from six to fif-
teen increased the yileld per acre of the Premier Growers of
Green Mountain potatoes an average of 1,88 bushels for each load
of manure added during 1942-L4, assuming that the other factors

remained average,
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NUMBER OF POUNDS OF FERTILIZER

Regression Iquations

301,3 (bushels) 4+ .12 (pounds of fertiliger)
es plotted on preceding graph

1942.4Y4 average Y

1944 Y & 381,0 (bushels) + .03 (pounds of fertilizer)
1943 Y = 300,8 (bushels) ¢ .12 (pounds of fertilizer)
1942 Y = 343,3 (bushels) ¢ .O4 (pounds of fertilizer)

Groes and Partial Correlations 1942-lUl Averages

r17 - .hOSO
L1028

r
17.5
rl‘l. 6 ° 14163

31.567 = .3068

Increasing the amount of fertilizer from 40O pounds to
1000 pounds increased the yield per acre of the Premier Growers
of Russet Rural potatoes an average of ,12 bushel for each
pound of fertilizer added during 1942-U4k4, assuming that the

other fectors remained average,
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NUMBER OF POUNDS OF FERTILIZER

Regression Equations

1942-4Y4 average Y 333,7 (bushels) + .05 (pounds of fertilizer)

as plotted on preceding graph

1944 Y = 355.5 (bushels) 4 ,03 (pounds of fertilizer)
1943 Y = 327.1 (bushels) + ,03 (pounds of fertiliser)
19L2 Y e 303,0 (bushels) + .11 (pounds of fertilirer)

Gross and Partial Correlations 1942-4L Averages

r17 = 1969
r17.5 = #1953
r17.6 = +2892

r17.65 = .2885

Increasing the amount of fertilizer from 40O pounds to
1000 pounds increased the yield per acre of the Premier Growers
of Green Mountain potatoes an average of ,05 bushel for each
pound of fertilizer added during 1942-L4, assuming that the oth-

er factors remained average,
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Score Cards Used in 1944

Following are examples of the actual score cards
used in some counties in 1944 for determining contest win-
ners, Score cards used in the remaining counties are sim-

ilar,



ISCANABA POTATO BOOSTER ASSOCIATICH
Tablestock Growers Contest

Open to any farmer growing 2 acres or more of potatoes,
Points will be awarded on the basis of total acreage of all
varieties grown on any one farm, Only one entry for each farm
unit,

22 du, or more per acre Points

c‘rtifi.d seed ® ® 06 ¢ 6 6 o6 o o 06 0 o 0 0 06 ¢ 0 @ 0 0 0 @ '&
1 year from cortification . o « « ¢ « o o c o o o o o o o o0
2 years from certification . o« o« ¢« ¢ ¢ o ¢ ¢ ¢ o 0 o 0 o @ .}0
Other 86€d . ¢ ¢ ¢ ¢ ¢ « o o ¢+ ¢ ¢ 06 o 06 0606 06 00000020

Seed treatment-Semesan Bel, o . . . . . . ¢ . co o o o o o .65
Greensprouting (at least 10 days) . o « « « « ¢« « « « o o o 65
Planting on summer fallowed hay or sod field , .. . .. . 60
8 loads manure per acre or plowdown crop of hay , . . . . 60
Commercial fertilizer 500 lbs, per acre, equivalent of

135 plant £00d units per ACre OF MOT® ¢ « « o+ o « « « o 50

Planting Dates
UP 80 MBY 31 o o o & v o o o o o o o o s o oo o o oo oo 100
June 1=5 (dnclusive) . « . . v . ¢ ¢« ¢ ¢ ¢ e 2 s e s e o IO
June 6-10 (inclusive) . ¢ . . « ¢ « v v ¢ v ¢ e e .. o 50

Spraying
5‘1‘0..0.0.‘.0‘0..0..0.00.0..‘. lw
6t1.e....00.0..0..0.0.'0 .OO....lm
TOrmore times . . . o o ¢« ¢« ¢ o « e o o o o o o o o o« o 200

Yield
% point per dushel

Any grower with 50 per cent or more of his acreage
planted for certification will be automatically entered
in certified contest,

Quality
’or.‘chperc.ntOfxoolqmity.ooooooooooocl

Show Sample
The show sample will consist of 100 1lbs, handpicked, brushed
(40 not wash) U,S, No, 1, nothing smaller than 24 inches
and none weilghing more than 10 024 ¢ o « ¢ o « « o o » « 300

Show Placing
Be'tfi".mlo..”chooooo'-oooooooooo 100
loﬁfi"la&ple!.om................. 90
Next five samples, each, etGs o ¢« = ¢ « ¢« ¢ ¢ ¢« o ¢« ¢« o o 80
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ESCANABA POTATO BOOSTER ASSOCIATION
Certified Growers' Contest

Open to any farmer growing 2 acres or more of potatoes,
Points will be awarded on the basis of total acreage of all
variesties grown on any one farm, Only one entry for each farm
unit.

22 bu, or more per acre Points

COrtified seed @ @ © 0 06 © o & © @ ¢ © & ® o 6 06 0 o o o o o &
1l year fromcortification . ¢ ¢ ¢« ¢ o o ¢ ¢ ¢ ¢ ¢ o o 0 o o m
2 years ffomcertification . o o ¢ ¢ ¢ ¢ ¢ ¢ o e o 0 o o o o 30
Other '.od [ ] 1] [ ] L L] [ ] [ ) (] [ ] L ] L] [ ] [ ] L J L *° L] [ ] [ ] * L] L] ] [ ] o m

Planting 1=10 of acreage in seed plot and } of this in tuber
MtplotOoo'oooo.ooooo.o'ooo.."lw

Seed treatment=Semesan Bely, o« ¢« « . ¢« « « o ¢ o « « « o s o 65
Greensprouting (at least 10 4ay8) o ¢ « « « o « « ¢ ¢ « o o« 65
Planting on summer fallowed hay or sod field , . . . « » . o 60
8 loads manure per acre or plow down crop of hay o . . . . o« 60

Commercial fertilizer 500 1bs, per acre, equivalent of
135 plant food units per &Cre Or MOT® o ¢ « « « ¢« o « o« o DO
Planting Dates
Up to JUNe 5 ¢ o ¢ o ¢ ¢ ¢ o 0 o o o o o o o o o o o o o9 100
Jm.s-lo-ooooo.o-ooooooco.oooooc' 75
(Planting dates do not apply to Seed Plots of certified
growers dbut does apply to main field)

Spraying
Stue...‘..O.QQOQQO .0..0...'....1&
6 BIMEB o ¢ . 4t bt e e e e e e e e e e e e e e o150
Tormore times . o . . ¢ ¢ ¢ ¢ ¢ o o 6 ¢ s 0 oo o oo o o 00

Yield

1 point per bushel
Any grower with 50 per cent or more of his acreage
planted for certification will be automatically entered
in certified contest,
Show Sample
The certified show sample will consist of 128 tubers that have
been hand selected for uniformity of size, shape and freedom
of blemish and must be brushed and wrapped before being drought
to the show, Do NOT WASH,
Show Placing
rir.t place [ ] [ ] . L] L] L] L] [ ] ® L) (] . L] L] L[] ° L [ ] L] L] L[] L] ° * 1w
s.cond- plwe [ ] [ ] . L] o .0 [ ] ] L] L ] L [ ) L] LN ] L] * L] L] L ) [ ] L d (] 98
mrd plac.. .tc. [ ] [ ] L] e [ ] [] [ ] L] L] . L] [ ] L] [ ] [ ] L] L] L4 L] ° [ ] 96
U,P, Show Samples
Samples from the county show will be selected for the
Upper Michigan show on the basis of yield and placing at the
county show, Samples shown at the county show and selected for
the U, P, show must be wrapped and packed for the U, P, show by
the grower,

38



s



MEMOMIREE COUNTY POTATO IMPROVEMENT CLUB

Open to any Farmer in Mencminee County, growing 2 acres or
more of Potatoes

BASIS OF AWARDS
Points will be awarded on the basis of total acreage
of all varieties grown on any one farm, Only one entry for
each farm unit,
I. SEED

Points
Planting certified seed 20 bu, Or MOT® PEr ACTO® . « « « « o+ oH0
Planting seed 1 yr, from certification . ¢ « « « o o o » « o WO
Planting seed 2 yr, from certification or 104 inspected
8064 PLlOt ¢ o ¢ ¢ ¢ ¢ ¢ 5 6 o 0 o o s 6 0 0 0 e s e o o 230
Other.g.d..O..Q..........QQ.....O.lO
Treating with corrosive sublimate, formaldehyde, or
org&nicmercm..ooooooooooooooooooo 65
Greensprouting fOr 2 WeeKS . o« « o « s o « o « o o o s s o 65
II, SEED BED PREPARATION
Plowing under a 80d crop Or a green mManure Crop . o « « » » 00
Yall plowing or spring plowing after summer fallowing with
thorough spring fitting (6 or more harrowings or discings
beforeplanting).................... 60
Applying stable manure, 5 points per load - Total. . . . . 50
Applying at planting time, 40O pounds or more per acre
of commercial fertilizer, such as 4-16=8; 3=12-12 or
108plantfoodunitl..........oo...... 50
111, CULTURAL PRACTICES
Planting Dates « Up to May 31 . o ¢« o o o ¢ o ¢« o o o o« o o 100
June 1 toJune 5 ince ¢ ¢ ¢ ¢ ¢ ¢ ¢ o . . 5
JmestOJmel()inc..o-ooooooo 50
Trench Planting « o« ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 6 ¢ ¢ ¢ 6 6 6 06060600 D
Shallow cultivation dragging field with spike=tooth harrow
or weeder, 3 or more times before plants are 6" high., . . 50
IV, DISEASE AND INSECT CONTROL
Control of leafhopper, beetles, dlights, etc,, with copper lime
and calcium arsenate spray or dust, At least 5 applications
are necessary,

lsprayordust , . . . . 10 H spray or dust , . . . . . 110
2eprayor dust 4 . . . . 20 6 spray or dust o ., . . . . 130
3 sprayor dust , » . . . 40 7 sprayordust . . . . . 170
4 gpray or dust ¢ o . . » JO 8 spray or dust . . . . . . 200

V. GRADE AND YIELD
Yield - % point per bushel field run yield , . . . . . . cee
Percentage of U.S, No, 1l-1 point for each per cent , . . oee
Bxhibiting 100 1b, sample of representative table stock po-
tatoes at the Potato Show; graded as though you were
selling them as a U.8, No. 1 Potato. . . . . . . . . 10 =100
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Proposed Score Cards

Pollowing are examples of the proposed score cards,
The present score card is included so one may contrast it

with the proposed,
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Application of the Technique Used in this Study

3o Farm Mansgement Studies

This study was undertaken with the idea that it might
be the fore-rumner to similar studies in farm mansgement, It
is felt that there is a definite need for a better way to get
farmers interested in recommended practices, Considerable
interest has been aroused in the Upper Peninsula area through
the holding of contests and the awarding of prizes bdased upon
the score card, Enthusiasm in the potato growing areas has
prompted this question to be asked: "¥hy wouldn't it be pos-
sible to introduce contests in other type-of-farming areast"

This study has shown that one can statistically relate
practices to the results obtained in a specific enterprise
and set up a score card, JFrom previous study of farm manage=
ment data, 1t is felt that a similar approach can bde made
through farm management practices of operating a farm,

If such a study were to be made, one would have to run
multiple correlations determining the relative importance of
various factors in their effect on farm earnings, The labdor

income would be xl as the dependent factor comparable to the

yield in potatces, Some of the independent factors which might

be related to labor income and evaluated by a score card are as

follows?

L3






- labor income

= 1livestock production index (deiry, beef, hogs,
poultry, sheep)

- crop yleld index

size of business (total P, M, W, U,)*

= intensity (P, M, W, U, per tillable acre)

- labor efficiency (P. M. W, U, per man)

- machinery efficiency (expense per tillable acre)

-~ duilding efficiency (expense per animal unit)

ot RN
]

*Productive man work units

Two of thegse are indexes which are results of efficiency
in several enterprises, namely, the livestock and crop yield
indexes, Rate of production would have to be measured in dairy,
beef, hogs, poultry, and sheep and each enterprise weighted ac-
cording to its relative importance, This can be done in the
cage of livestock by multiplying the production index by the
productive man work units on that enterprise, These would then
be combined into a single figure indicating the average rate of
livestock production, A similar procedure can be followed with
crops using acres as a measure of their relative importance,
Size of business could be measured by total P, M, W, U,; inten~
sity could be measured dy P, M, W, U, per tillable acre, labor-
efficiency by P. M. W. U. per man, machinery efficiency by ex~
pense per tillable acre, and dbuilding efficiency by expense per

animal unit,

Ly




If there were a difference in soll productivity, it
might be that a separate score card would have to be made up

for different classes of soils,
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Summary

The purpose of this study has been to make an analysis
of past records of the Premier Potato Growers in the Upper
Peninsula, to determine the validity of the weight assigned
to various cultural practices used on the score cards, and
from the results obtained to develop a new score card, It was
also hoped that this investigation might lead to the possibil-
ity of develoring a score card for use in farm management,

Seventy percent of the Premier Growers in the Upper Pen-
insula grew either Russet Rural or Green Mountain potatoes; the
remaining thirty percent grew Chippewa, Pontiac, Menominee and
Sebago varieties, The growers of Russet Rural potatoes were
principally located in the counties of Menominee, Delta, Ironm,
and Schoolcraft and the Green Mountain growers in the counties
of Houghton, Marquette and Baraga,

After working many statistical calculations, data for
three years (1942-L4) have been combined to present a more rep-
regsentative relationship of factors than could be had by using
any one year by itself, The two cultural practices found to be
of most importance in the growing of Russet Rural potatoes ac-
cording to correlation analysis, were bushels of seed used in
planting and pounds of fertilizer applied, In the growing of

Green Mountain potatoes the correlations found with the great-



s

est sigznificance were early planting and number of times sprayed,

The effect of the various cultural practices on the yleld

of potatoes, as shown by correlation anslysis, was not as great

as is frequently supposed, One possible explanation of this

situation is the fact that all growers having under 300 bushels

per acre were omitted, as they were not included in the contests

and no data were available for them,

Most of the growers having

over 300 bushels per acre followed the recommended practices to

a fair degree, s0 there were few who represent poor practices,

In keeping with the above information, the facts presented in

this study are valid only as they are presented within these lim-

its of the practice,

Regression equations combining the years 1942-Ul ghowed

the effects of the cultural practices on ylelds to be as follows:

Effect of Cultural Practices on Yields

of Premier Potato Growers in the Upper Peninsula, 19L2-ll

The Addition of:

Changed the Yield

Russet Rural | Green Mountain
(Bushels) (Bushels)

1 Spray + 790 + 6,50
1 Bushel of seed + 7.10 + 4,70
1 Day planting (after May 1lst) - 05 - 1,30
1 Pime worked (after plowing

& before cultivating) + 2,52 - 05
1 Load of manure | + 2,70 + 1,88
1 Pound of fertilizer ; + .12 + 05




Lg

Proposed score cards have been developed which more
nearly present a valid weight to the cultural practices based
upon data from Premier Potato Growers contests, 1942-44, The
points assigned to each recommended cultural practice have met
with the approval of certain members of the Farm Crops Depart-
ment, (Score card illustration on page #/)

This study has shown that one may statistically relate
practices followed in a specific enterprise with the results
obtained, and develop a score card for use in a contest to pro-
mote better cultural practices, It also points out the possi-
bility of statistically determining the effect of certain farm
management factors on farm earnings for use in setting up a

score card to encourage better farm management,



Correlation Coefficients at the 5% and 1%
Levels of Significance*

Degrees of Degrees of

freedon 5% 1% freedon 5% 1%
1 .997 1,000 2y .388 g6
2 «950 .990 25 <381 kg7
AN A
5 JT54 874 28 0361 JS
6 o707 . &34 29 355 LU
7 .666 «798 30 3 .
8 .632 . 765 ig 32 .18
9 602 735 «30 «393
10 576 708 hs .288 172
11 553 684 50 273 .354
12 532 .661 60 250 325
1 Sl 6l 70 232 302
i JM97 623 80 27 ,283
15 82 606 - 90 205 L2607
16 168 «590 100 .19 254
17 :ﬁ 575 125 017 .228
18 " +561 150 159 ,208
19 433 549 200 138  ,181
0 423 .5&( igg J113  ,148
2a J .5 098 .128
22 R 515 500 088 ,115
23 «396 «505 1,000 062 ,081

*George ¥, Snedecor, Statistical Methods, 1938, page 133




50

Yorzulas

Gross Correlation Coefficients:

Ax; x5 = (AxyAx5)
T12 =

422 - (ax)? B - (ax))?

. Lx.lx3 - (‘.!1‘13)
13 =
g - x)? fhad - (axp
s .0 (Ax)dz)
Ak = (ax)2 \Jaxf - (amp?
J o % ” Uaky)
g o
Jas? - ()2 |ax? - (axg)?
Ax116 - (hlns)
16 =
Ja? - wn? agf - (axg)?
o Bl
17 -
Vazg - Gn)® ik - xp?
o3 =
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Axpm, = (Axphx))
{ug - (ax)? Jnﬁ - (axy2,
Ax;xu - (ijnu)
% i i
Ax5zg - (Azshxg)
56 =
4 - ax)? i - axp®
| Axsrp = (Axsha)
57 =
ok - x)? axd - axp®
Axgx, - (Axgaxy)

Tou =

T =

r

1'67 -

Jasf - axp® i - )

Firest Order Correlation Coefficients:

F12 = (r13) (r23)
[1 =8 1= (92
r1o = (ry) (r21)

\[1 - ()2 \/1 - ()"

12,32

r -
2,4~







52

ry3 = (r0)(r32)
\/1 - (rp, )2\/1 - (r32)°
)y (ry)) (r3)

w/l - (rlu)?‘ \/1 - (1'3,‘)‘2

"13.2=

T34 ©

- 1y = (’12) (rp)

4,2 =
i \/1 - (’12)2 \/1 -(rau)2

r
1

Ty = (rg) (rg)

r -
1h.3 - 2 2
Y-t %1 - ()

1'15 - (rls) (r 6)
15,6 = >

V1 = (021 - (ng)2

rls - (rl',) (r57)

15,7 =
2 >
~\/1 - (r17) Jl - (r57)

Jl - (1'15)Z \/1 - (1-56)2

*6 = (F1p) (vep)

T16.5 =
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7 = (R (r5p)
2 2
W/l - (ri5) \/1 - (r57)
ru - (r16) (r67)

- " 1= g’

T17.5 =

17,6 ©

Second Order Correlation Coefficients:

4,3 = (a3 (o)

w/l - ("12.3)2 \/1 - (ra"}.j)a

Tl4,32 =

176 = ("15.6 ) (r57.6)

¥17.65 = =
\:/1 - (r15.6) \/1 - (r57.6)

2

Multiple Correlation Coefficients:
lﬁ..zs s (1w 2'122 ) (1 - r132)

2 2 2
BFL2hz 1-rd Qe-r ?)

2 2
B34 = (1 - ) (=19

s e gy
N
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l - 3210231‘ - (1 - 1'122)(1 - rls.az)(l - l‘m.Jaa)
2 2
B2L56 = (1-r5) (1=rg)

2 2
RA57= (1- rs) (Lmm)

221.67 =(1la r162) (1- rua)

1-82.57= (1- r152)<1 - 116,5(1 - 117,659

Normal Equation (to find gross predicting equation):

I. Z(Y) ¢ Na + DI(B)
11, Z.(BY) = ef(b) + bs(B)2

e A 2 o
! “



55

:NN.HN 7= :N.HNN

nuNHnN.. nnanN

muNaNNl mn.HnN

Yepsfxorxqgew = I
tFuTIny TIsqus
foip = Eo = Sxna - olz + Tan = e

te J0J FurATOg

a u u

-~

L

v, (hx) - m:nNg.v ° annuwl :uman + nTuwmnwl :nwnwu

L. u a

? ,:nNnuNl :nmn& +0 Tanuwv - mnuNg.v pﬁnuwmnwc numnN.

a u a

uTnNmNN.. .zumuww +0 TMNNHNO numu& - n—mamnwv - mNuNg

tUOT4UTOII0) OTAT4TUN 307 WOT¥NbE Tewaoy
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Tryley - tlxy

e??ﬂ - mﬁL + oTudnud - ..nnn.q.. + p”:!wn.q - :nan

-~

..,ann! - :unn.@ + oFAnni - mnl” + q|fxv°xy - nuan

<

mnd.nnq - nn.nnq

Cxyxy - Zxlry

P Tﬂmﬁ - :uwn@ + oﬁnﬂ«mﬂq - nnmn@ + nTmud - mmuL
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