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INTRODUCTION

Material progress has been made towards improving the yield of corn
in the past 50 years, but very little work has been reported concerning
moisture content of the grain at harvest time. Both yield and moisture
content are of importance to Michigan farmers. Maximum yields mean a
greater financial return from the crop. Lower moisture content indicates
an earlier maturing corn as well as a better chance for the corn to come
through the winter without molding.

Various culturai practices have been tried in other states in an
attempt to increase the yield of corn. Some of these cultural practices
have proved to be highly successful in some states, while in other states
contradictory results have been reported. The question arises, can cultural
practices increase the yield of corn in Michigan as well as decrease the
moisture content?

The purpose of this protlem was to determine whether different times
of plowing and rates of stand have any affect upon the yield and moisture
content of corn and whether different varieties react the same to the above
factors. The times of plowing were fall plowing, spring plowing and no
plowing. The rates of stand were 3 stalks per hill and 2 stalks per hill.
The varieties included numerous commercial hytrids and experimental single

crosses.,
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REVIFW OF LITERATURE

Kiesseltach, Anderson and Lyness (8), in a 6~year comparison of seed-
bed preparation practices for corn at the Nebraska Exveriment Station,
showed that early spring plowing yielded 12 percent more grain per acre
than late spring plowing and 13 percent more than fall plowing.

Kiesselbach, Anderson and Lyness (9), in an ll-year comparison of
seedbed preparation practices for corn at the Nebraska Experiment Stetion,
showed that early spring plowing yielded 5 percent more grzain per acre
than late spring and 18 percent nore than fall plowing.

Foster and Merrill (L) found that seeding 6 kernels per hill gave
9.C7 bushels per acre more than 9 kernels per hill and 15.41 bushels more
than 3 kernels while using Gommon White Flint.

Montgomery (10), using Hogue's Yellow Dent for a 5-year period, found
that corn planted at the rate of 3 stalks per hill averaged 75.5 bushels
per acre, and corn planted 2 stalks per hill averaged 67.7 bushels per acre.

Bull (1) believed that 3 stalks per hill yielded considerably more
than 2 stalks per hill.

Helm (5), at the Missouri Experiment Station, showed that checked
corn of 2 stalks per hill averaged 2.3 bushels per acre more than the 3
stalk rate over a period of 3 years.,

Kiesselbach (7) found the grain yields, over a L-year period with the
planting rates of 1, 2, 3, L, and 5 plants per hill, were, respectively,
40.7, L9.L, 52.9, 50.7, and L9.3 bushels per zcre. It was felt that a
stand from about 2.5 to 3.0 plants per hill was optimum for the local
varieties grown under the experiment station conditions.

Kiesselbach, Anderson, and Lyness (8) found that the yields of checked

corn, with the hills spaced 3.5 feet apart, having stends of 1, 2, 3, L,
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and 5 plants per hill were, respectively, 36.8, L5.4, L8.7, L6.0, and L2.9
bushels per acre over a l2-year period using Hogue's Yellow Dent.

Wallace (15) suggested that corn be planted with a stand 3 stalks to
the hill rather than 2 stalks per hill with the hills 3.5 feet by 3.5 feet
apart. He also feels that corn with 2 stalks per hill will yield better
during a dry season.

Kiesselbach, Anderson, and Lyness (9), over a li-year period with a
stand of 1, 2, 3, L, and 5 stalks per hill that were planted 3.5 feet apart,
found that they yielded, respectively, 37.3, L6.5, L6.8, and LL.l bushels
per acre. During an 18-year period with the rates of 2, 3, L, and 5 plants
per hill, they found that the rates produced L3.6, L6.3, L2.8, and L1.6
bushels per acre, respectively.

The Ohio Agricultural Experiment Stetion (12) says, "For the 2l-year
average, a stand of L plants per hill with hills 3.5 feet by 3.5 feet
apart gave the largest yield of shelled corn per acre from both ears and
nubbins with 3 plants leading in poor seasons and 5 plants leading in
good seasons. From sorted ears only, 3 plants gave the largest 2l-year
average yield and 2lso for the poor seasons; whereas L plants led for the
good seasons",

Mooers (11) believes that different varieties require appreciably
different rates of planting. In general, the small and short-seasoned
varieties require a thicker planting than the large, long-seasoned vari-
eties. To gpproximate the proper stand of corn, a simple equation may be

used, as follows:

In this equation, N stands for the number of the stalks per acre, Y for
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the expetancy or approximate production in bushels per acre of the field
in question under average seasonal conditions, and F is the standard va-
rietal factor, or the average weight of grain per plant at the best rate
of planting, as determined experimentally for the variety in question.

Osborn (13) said that on reasonably fertile land with a favorzble
season, corn planted at a rate of 9000 plants per acre would outyield a
6000 rate. Using upon pollinated varieties, he found, over a S-year
period, that 8 of the varieties tested gave definite increases of over 5
bushels as the rate increased from 6000 to 9000 plants per acre; 3 of the
variesties showed increases of 3 to L bushels; with 5 varieties, the 9000
rate yielded within a bushel above or below the 6000 rzte; 2 varieties
gave a decrease of 1 to 2 bushels in the 9000 rate as compared with the
6000 rate; and 1 variety gave a definite decrease of 5 bushels in the 9000
rate.

The Kentucky Agricultural Experiment Station (6) states, "In determ-
ining the proper rate of seeding corn, a good many factors must be taken
into consideration. For example, in comparing the yielding capacity of
corn planted at the rate of 2 plants per hill and 3 plants per hill, experi-
ments have shovm that the yield depends largely upon the sige of the plant,
From a large growing variety, such as Boone County éhite, the largest
yield is very likely to be obtained with 2 stalks per hill, whereas with
the sméller varieties allowing 3 stalks per hill, or its equivalent in
drilled corn, often gives the best results, This year, for example, the
yield among several early varieties tested was strictly in favor of the
3-stalk hill as compared with the 2-stalk hillw.

Duncan (3) experimented with L different open pollinated corn varieties
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on 4 different soil types. He found that large-growing corn varieties
that require a full season to mature will give a maximum yield, if planted
at the rate of 3 kernels per hill. Earlier maturing varieties with smal-
ler stalks and requiring less than a full season to mature, will give its

maximum yield, if planted either 3 or L kernels per hill.
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Table 1. Example showing field arrangement of varieties with
the check and standard included.

. Columns
Plowings U S r
Rates 3 2 3 2 3 2 3 2 3 2 3 2
Rows 00 00 70 70 00 00 70 70 00 70 70

00
01 06 71 176 03 O 73 Tk 02 05 72 175
02 05 72 175 01 06 T1 176 ohb 03 74 73
03 O 73 7k 05 02 75 72 oL 06 1 76
oh 03 7h 73 02 05 72 75 06 01 76 N
05 02 75 172 06 01 76 N1 03 o4 73 Tk
06 01 76 71 oh 03 74 73 05 02 75 72
10 10 8 &0 10 10 80 8o 10 10 80 &

The check variety is indicated by a last digit of O.
The standard variety is indicated by last digit of 1.
The other numbers indicate other varieties.

U is ground that was unplowed.
S is ground that was plowed in the spring.
F is ground that was plowed in the fall.

The figures 3 and 2 under rates are 3 stalks per hill and 2 stalks
per hill, respectively.

During 1947, squares 74300, 74310, 74320 and 74300 are found in
the left hand pair of columns under each time of plowing and squares
74370, 74380, 74390 and 743100 in the right pair of columns.

During 1948, squares 84300 through 84380 are found in the left
hand pair of columns under each time of plowing and squares 83410 through
83490 in the right hand pair of columns.

All varieties in 1947 were double crosses.

The varieties in squares 84300 to 84380 were double crosses while
the varieties in squares 83410 to 83490 were single-crosses.
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Methods and Materials

The data on yield and moisture content for this investigation were
collected from corn trials at East Lansing, Michigan, in 1547 and 19L8.

1947 Test:

The crop that preceeded the corn trial in 1947 was alfalfa. This
crop was cut and left in the field that year. A heavy application of
straw was applied to the ground to be plowed down at the designated time.

The preparation of the seedbed for corn planting involved 3 different
times of plowing: (1) fall plowing, (2) spring plowing and (3) no plowing.
The un-plowed ground received the same cultural treatments as did the
ground which was plowed with the exception that the alfalfa was not plowed
under as one of the steps in seedbed preparation,

The area was divided lengthwise into thirds with a time of plowing
being randomly assigned to each third, table 1. Thus, there was no true
replication for time of plowing. Since the different times of plowing
were confounded with location effects, times of plowing will be called
locations hereafter.

Each location area was divided lengthwise into 2 equal strips. Half
of the varieties were assigned to one strip in each location (time of
plowing) and half of the varieties to the other strip in each location.
This gave 6 strips running lengthwise of the field. Each of these 6 strips
were further subdivided in half, lengthwise of the field, giving 6 pairs
of sub-strips. To each pair of sub-strips there were then randomly assigned
the 2 rates of stand - 3 plants per hill and 2 plants per hill, table 1.

The elemental plots in this test were 2 rows wide and 7 hills long
with the hills being planted 3.5 feet by 3.5 feet apart and with the long
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way of the plot running across the rate of stand. The various varieties
were planted 5 to 6 kernels per hill and thinned down to the desired rate
of stand before the plants were 18 inches tall.

Forty-one double cross corn varieties were planted in a series of
6 x 6 Latin squares. Five varieties were planted in each square along
with a sixth variety which was common to all squares and was the ®standard®
variety for the experiment. In addition, one row of this common variety
was planted between successive squares and is termed a ®"check", table 1.

Of the 6 ®columns" in each Latin square, 1 pair were assigned to
each location (time of plowing). One column of a pair was then randomly
assigned to each of the 2 rates of stand. Thus, within any one Latin
square there were 3 locations and 2 rates within each location.

1948 Test:

The crop that preceeded the corn trial in 1948 was oats, seeded to
alfalfa with the alfalfa being used as a green manure crop.

The general field layout was similar to that of 1947. The same vari-
ety was again used as check and standard in the entire test. Sixteen of
the double crosses used in 1947 were planted along with 30 other double
crosses and L5 single crosses. The double crosses were kept together in

9 squares while the single crosses were kept together in 9 other squares.
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Table 2. Table showing layout and partial analysis
of Square 84300, 1948 yield data.

Field arrangement:

Columns

Flowings S U F

Rates 3 2 2 3 2 3

Rows A B C D E H Sum
1 79.6 67.6 64.9 75.3 52.3 83.3 L23.0
2 91.2 63.5 77.2 63.5 68.6 17.6 Lh1.6
3 7601‘ 7809 6106 7907 6)40,-‘» 8’-‘01‘ hhSOh
L 91.2 5L.3 70.5 81.1 63.0 T76.8 L436.9
5 7.7 68.5 59.6 86.5 T3.4 T76.2  W35.9
6 82.9 T1.7 58. 84bh  T70.6 65.7  L33.h

Sun 493.0 L4O4.5 391.9 L70.5 392.3 L&.0 2616.2

Arrangement by varieties:
79.6  T1.7 61.6 8l.1 68.6 176.2 438.8
91.2 68.5 64,9 8u.s  63.0 8u.  LS6.L
764 Sh.3 59.6 63.5 52.3 65.7 371.8
91.2 7849 77.2 86.5 70.6 83.3 L87.7
7.7 63.5 58, 75.3 6y 76,8  LO9.8
82.9 67.6 T0.5 T9.7 3.4 776  L5L.7

2616.2
Analysis:

Source D.F. S.Se.
Total 35 3L4k1.5
Var, 5 1358.6
Rate 1 1581} 0
Location 2 82.4
RaxL 2 11.9
V xRa 5 12“.5
Error 20 280.0
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Analysis:

There were 3 ways in which the data could be analyzed: First, by
use of the checks and standards, which were all planted to the same variety
both yeas. As mentioned previously, table 1, 4 of the 8 squares of 1947
were in 1 set of strips and the other k4 squares in the other set of strips.
This meant that there were i squares side by side lengthwise of the field
and 2 squares partially interwoven crosswise of the field. This arrange-
ment required 5 rows of checks (1 at each end of the area and 3 between
the squares) lengthwise of the field. Only L rows of checks were used,

1 row at one end of the field not being included. The L squares, length-
wise of the field, gave rise to 4 broken rows of standards. Each standard
involved 12 plots across the field. The total number of checks and standards
in 1947 was therefore 8 x 12 or 96.

The second way of analyzing the data omitted the checks, but it includes
all squares, 8 in 1947 and 18 in 1948. Table 2 shows the yield data for
one square under field arrangement and varietal arrangement. A partial
analysis of variance is shown because the sums of squares and degrees of
freedom for varieties, the V x Ra interaction and Error - 2 are additive,
This is necessarily so for the reason that the varieties are different in
the various squares. Under this method of analysis, the test was analyzed
as a unit,

The third way of studying the results involved only such data as came

from the 16 double crosses planted each year.
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Datas

?he ears from 10 full stand hills were harvested and weighed in the
field. A sample of 10 ears, randomly chosen, were sectioned (2) to obtain
a moisture sample. Th%s sample was weighed in grams at once and then
placed in a fast drying oven until a constant moisture had been reached
(approximately 2 percent). The sample was then weighed again, and the
moisture was determined for each plot. By means of these moisture contents,
the yields of grain in bushels per acre were reduced to the comparative
moisture content of 15.5 percent.

Corrections for missing plots in the Latin squares were made accord-

ing to the formula given by Snedecor (1L, p. 27L).
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EXPERIMENTAL RESULTS
Yield
Checks and Standards

1947 Data:

The yield data for the checks and standards are given in table 3
and the analysis of variance in table 5. It was found that row differences
were not significant. Location differences existed, but the error tem
was so large that the F-value was not significant. Differences due to the
different rates of stand were significant at the 1 percent level. Three
stalks per hill yielded better than 2 stalks per hill,

1948 Data:
The yield data for the checks and standards for 1948 are given in

table 4 and the analysis in table 5. The results obtained were somewhat
different from those of the previous year. It was found that row differ-
ences were significant at the 1 percent level. This might indicate that
s0il fertility was not the same throughout the field. Location differences
existed, but again the error term was so large that the F-value was not
significantly different at the 1 percent level, with 3 stalks per hill

Y ielding more than 2 stalks per hill.

When attempting to combine both years'! results, it was found that
homogeneity was lacking when the F-test was used with the Error - 3 mean
Sqare variances (1li, p. 2L9), therefore, both years results could not be
CoOmbined.

By casual observation of tables 3 and L, it can be seen thet plowings
A% d not act the same over both years. As mentioned above, due to lack of
Teplications in plowings, plowing effects were confounded with location
effects. Henc"e, no definite statements can be made that location differ-

®nces in yield were due to different times of plowing.



All Squares

1947 Data:

The yield data on all squares are found in table 6 and the analysis
of variance in table 8. It was found that locations showed significant
differences at the 5 percent level. Rates were again significantly dif-
ferent at the 1 percent level with 3 plants per hill yielding more than
2 plants per hill., Varieties showed a marked difference from each other,
but that was expected since L1l varieties were used, However, it should
be observed that the varieties responded the same to the different rates
of stand. In other words, all the varieties used this year yielded better
at 3 stalks per hill than at 2 stalks per hill.

1948 Datas

The yield data on all squares are found in table 7 and the analysis
of variance in table 8., It was found that location differences did exist,
but the error term was so large that the F-value was not significant.
Rates were significant only at the 5 percent level.u

The Error - lj mean square variances were used to test for homogeneity.
The P-test showed the differences between variances to be highly signifi-
cant, consequently, both years' results could not be combined in this
portion of the experiment. |



Common Varieties

1947 Data:

In the over all experiment, 16 double crosses, other than the standard,
were caumon to both years. The yield data for the common varieties in 1947
are found in table 9 and the analysis of variance in table 1ll. It was
found that differences due to locations appeared to exist, but the F-test
was not significant. Rates were significant at the 1 percent level with
3 stalks per hill yielding more than 2 stalks per hill, Varieties were
also significant at the 1 percent level. As seen in table 10, all 16
varieties yielded better at the rate of 3 stalks per hill.

1948 Data:

The yield data for the common varieties in 1948 are found in table
9 and the analysis of variance in table 1ll. Differences due to locations
and rates were apparently great, but the error term used to check them was
80 large that the F-value was not significant. An explanation as to why
this error term was so large is not available. A4ll 16 varieties reacted
the same to the rates of stand with all varieties yielding more at the
rate of 3 stalks per hill, table 10. This was true for both years.

The 2 years results could not be combined for the reason that they

were not homogeneous, as tested by the Error - 2 mean square variances.
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Moisture Content
Checks and Standards

The moisture content data for the checks and standards are given in
table 12 and the analysis of variance in table 14. It was found that no
significant differences existed between different locations or rates of
stand in 1947. The same was found to be true in 1948, taeble 1lh.

The Error - 3 mean square variances of both years were checked against
each other., The F-value obtained fram this test was not significant. It
was then assumed that homogeneity existed between the checks and standards
over the 2-year period. Under this assumption, it was possible to cambine
the results of both years. When both years were combined, differences due
to plowing times could be measured statistically by using years as repli-
cations,

The analysis of variance for the cambined years of 1947 and 1948 is
found in table 1. It was found that differences due to plowings were
significant at the 5 percent level, with fall plowing causing the corm to
have the lowest moisture content, table 15. There were no significant

differences due to rates of stand when the 2 years were combined.
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All Squares

1947 Data:

The data for this portion of the experiment are found in table 16,
and the analysis of variance is found in table 18. Significant differences
at the S percent level existed between locations and at the 1 percent level
between rates. The moisture content of corn with a stand of 3 stalks per
hill was higher than with corn thinned to the 2 stalk rate, table 16.
Differences due to varieties were highly significant, as were differences
due to squares. However, the latter has no direct bearing on either times
of plowing or rates of stand.

1948 Datas

The data for this year are found in table 17 with the analysis of
variance being found in table 18. Differences between double crosses and
single crosses were rather great, but no camparison can be made for the
reason that the inbreds involved in the d ngle crosses were not the same
inbreds that were in the double crosses. It can be seen, table 18, that
the mean squares for the single crosses were considerably smaller than
for the double crosses. This might indicate that the single crosses were
more uniform in their moisture content.

There were no significant differences between locations or rates of
stand, but the error term used to test these differences was so large
that the F-value was not significant.

Both years:

The Error - L mean square variances of both years were not significant-
ly different from each other as tested by the F-test. Therefore, it was
possible to‘ canbine both years results. #hen these results were cambined,
it was found there were no significant differences between times of plow-

ing or rates of stand. Too much stress cammot be placed on this statement
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because of the different varieties that were used in both years. From
table 19, there is an indication that differences due to rate may not be
of material importance, but fall plowing apparently caused the corn to
have a lower moisture content over both years. There was no apparent
significant difference in the way the various varieties reacted to the
different rates of stand.
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Common Varieties

1947 Data:

The data on the common varieties are given in table 20, while the
analysis is found in table 22, No significant differences existed between
locations or rates even though the error term used to check these differ-
ences was practically negligible. Varieties were significantly different
at the 1 percent level as far as moisture content is concerned, but that
can be expected when 16 different varieties are tested.

1948 Data:

The data on moisture content for the common varieties in 1948 are
given in table 20 and the analysis of variance in table 22. Although
there appeared to be some differences in moisture content due to locations
and rates of stand, the error term was so large that the F-values were
not significant. The varieties were again significant at the 1 percent
level.

Both Years:

The Error - 2 mean square variance were hamogeneous for the 2 years,
80 both years' results could be combined. The analysis of variance for
the combined results is found in table 22, It was found that no significant
differences existed between plowings or rates of stand. There is an indi-
cation that fall plowing gives a lower moisture content for both years
and that 2 stalks per hill will produce corn wi th a sanewhat lower moisture
content than the 3 stalk rate. From table 21, it would appear that there
might be some differences in the way that varieties respond to the differ-

ent rates of stand, but it would also appear that it depends on the year,
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Conclusions

Under the conditions of this experiment, it would appear that 3
stalks per hill will yield significantly better than 2 stalks per hill,
but that more data are needed before a definite statement can be made as
to the effect of time of plowing on the yield of corn.

There is a rather strong indication that varieties will react the
same way to different rates of stand in the production of grain. Under
the conditions of this experiment, varieties tended to yield better at
the rate of 3 stalks per hill than at the 2 stalk rate.

As far as moisture content of the ear is concerned, it would appear
that rates of stand do not materially affect the moisture content. There
is some indication that 3-stalk hills are slightly higher in moisture
content.

There is somé indication that fall plowing will cause corn to have
a lower moisture content than will spring plowed or unplowed ground.

In moisture content, it would appear that there might be some differ-
ences in the way that varieties respond to the different rates of stand,

but it would also appear that it depends on the year.
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Table 5. Table showing yield analysis of the check snd standard
variety for the years 1947 and 19L8.

Analysis for 1947:

Source D.F. S.S. M.S. F.
Total 9k 5390.L
Rows 7 205.5 29.4 1.8
Re 1l 203.9 203.9 3.7
Error - 1 2 110.1 55.0 —
Rato 1 3279 05 3279 05 5000**
Error - 2 3 196.8 65.6
Error - 3 76 1270.9 16.7
Missing
plot 1
Analysis for 19L8:
Source DJ'. 5.5. H.S, Fo
Total 227 19254.2
Rows 18 3850.5 23.9 T o1t
L 2 1307.5 653.8 L.6
Re 1 554.9 S54.9 3.9
Error - 1 2 281.5 140.8 3.k
Ra 1l 70L46.3 70L46.3 170 . 1%
L x Ra 2 121.1 60.6 1.5
El'ror - 2 3 12h03 hloh
Error - 3 198 5968.0 30.1
) 1 percent level of significance
L locations (times of plowing)
Re replications of rates within locations
Ra rates of planting
— F. test is less than 1.0

Error = 1 is (L x Re) and is main plot error.

test locations and replications

It is used to

Error - 2 is subplot error of this split plot layout, (Re x Ra) £
(L x Re x Ra)s It is used to test rate and L x Ra.
Error - 3 4is the Row x Column interaction. It is used to test

rows the other error term.
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Table 6. The yield in bushels per acre for 1947 is given in

varietal order arrangement for each square.

A partial

analysis of variance for each square is also given.

Plowings U S F Sum
Rates 3 2 3 2 3 2
Square 74300
57.5 50.7 5Sh.6 L3.2 58.2 53.4 317.6
66.8 51.0 63.4 LL.7 63.4 57.0 3L6.3
63.4 52.1 67.0 L7.5 56.9 L9.9 336.8
67.2 52.0 65.9 L8.1 65.4 5h.2 352.8
65.2 S57.4 63.0 L6.7 57.3 5u4.2 343.8
64l 53.1 62.3 S04 62.5 L9.T 3L2.1
Square 74310
61.0 51.6 53.8 L8.0 62.9 52.5 329.8
68.8 51.2 67.7 L7.7 66.2 52.3 353.9
4.7 51.8 66.0 L6.6 T0.3 56.9 366.3
56.6 L9.6 58,5 L2.0 62.5 L5.3 314.
59.8 53.9 66,9 L8.8 70.5 53.8 353.7
67.6 57.0 67.3 53.1 Th.8 62.8 382.6
388.5 315.1 380.2 286.2 LO7.2 323.6 2100.8
Square 74320
60,1 51.8 57.3 L6.1 60.8 L5.6 321.7
62.8 53.7 66.6 51.0 59.6 L9.T 3u3.h
68,3 49,7 62,1 55.1 60.9 55.3 351.4
9.2 554 62,2 L9.6 69,4 51.9 357.7
63.8 54,3 56.0 50.2 53.1 U47.6 325.0
382.0 311.0 357.7 297.h 359.1 306.0 2013.2
Square 74330
58.2 L8.0 L9.7 L6.3 0.2 L9.6 312.0
67.kb 53.1 57.4h L8.6 67.7 6L.9 356.1
63.5 LB8.8 LU9.0 L9.6 6L Sh.5 329.8
62.1 48,8 6h4.1 L2.2 59,3 5S4.6 331.1
69.7 55.1 5S5.h L9.9 65.1 56.2 351.h
63.2 55.9 53.9 L6.9 63.8 59.3 343.0
38Lk.1 309.7 329.5 283.5 380.5 336.1 2023.4

Analysis of
variance
Source D.F. S.S.
Total 35 1721.1
Var. 5 122.
Ra 1l 1211.0
L 2 80.2
LxRa 2 105.8
VxRa 5 55.4
Error 20 1h6.3
Total 35 2720.9
Var. 5 S0L4.3
Ra 1 1750.0
L 2 17h4.2
LxRa 2 17.7
VxRa 5 96.2
Error 20 178.6
Total 34 1607.2
Var. 5 261.8
Ra 1 9’4’405
L 2 64.3
LxRa 2 13.
VxRa 5 T2.7
Error 19 250.4
Total 35 1775.0
Var, 5 219.9
Ra 1 7940!‘
L 2 L93.9
LxRa 2 47.5
VxRa S5 k2.8
Error 20 216.5



Table 6. Continued
Plowings U S F Sum Analysis of
variance
Rates 3 2 3 2 3 2
Square 74370 Source D.Fe S.S.
57.6 L7.9 4.2 L2.7 65.0 Lh5.1 322.5 Total 35 3366.8
70,9 52.7 604 5Sh.2 62,2 57.3 357.7 Var. 5 35849
71.8 51.6 67.7 50.4 80.0 55.2 376.7 Ra 1 2358.7
73.2 L9.2 67.7 UL3.9 68,4 56.7 359.1 L 2 125.9
67.0 50.3 62.4 L9.8 61.9 LS5.8 337.2 L xRa 2 26.4
78.4 56.2 59,2 5hL.2 70.3 53.7 372.0 VxRa 5 119.8
418.9 307.9 381.6 295.2 LO7.8 313.8 2125.2 Error 20 377.1
Square 74380
68.1 5Sh.7 63.4 L4.B (6L.4) 51.7 347.1 Total 34 2514.0
67.7 53.3 63.5 53.8 65.3 5.1 353.7 Var. 5 331.2
670 50.6 63.2 50.8 62.9 LU9.2 343.7 Ra 1 1865.4
' 75.8 61.0 69.9 53.3 T73.h 53.5 3869 L 2 95.7
72,7 57.8 65.7 59.1 75.8 54.9 386.0 VxRa S5 16.6
Lk23.4 335.9 398.9 320.6 LOL.9 311.6 2195.3 Error 19 196.1
Square 74390
68,8 53.1 59.8 50.7 57.6 Lh.3 334.3 Total 35 2385.0
630’4 5301 5805 h)-l»oé 6508 ,4806 33,400 Var. 5 25500
73.1 57.7 171.4 56.5 68.2 L9.5 376.4 Ra 1 1772.4
63.8 L9.2 66.2 50.5 63.1 L8.7 341.5 L 2 81.k
67.2 L9.1 55.7 L9.9 66.4 LT7.6 3359 L xRa 2 37.5
66.3 54.9 63.0 53.8 69.3 53.2 360.5 VxRa 5 16.7
L402.6 317.1 37h.6 306.0 390.4 291.9 282.6 Error 20 222,0
Square 743100
6.3 1.1 59.2 52.7 61.9 h7.h 331.6 Total 35 2559.3
66.1 L3.1 65.6 L9 66.8 5S1.4 3h2.4 var. 5 3.6
62.9 L7.6 6L.6 4.0 T71.6 LU8.0 345.7 Ra 1 1922.8
57.0 U5.6 65.2 55.0 6l.6 52.0 336.h L 2  120.7
58,8 L6.6 69,9 L8O 1.2 LLO 3285 L xRa 2 30.0
S4.8 53.4 4.9 54.5 6L LS.9 3379 VxRa S5 @ 91.7
368.9 277.4 386.4 313.6 387.5 288.7 2022.5 Error 20 359.6
The figures (57.8) square 74320 and (64.h) square 74380 are calculated values.
] S P Sum Ave,
Ra 3 3152.6 2985.1  3101.1 9238.8 64.2
Ra 2 2h9o.h  2383.1 2L490.1 7363.6 51.1
Ave. 58.8 55.9 58.2




Table 7.

Rates

-26~

The yield in bushels per acre for 1948 is given in
varietal order arrangement for each square.

A partial

analysis of variance for each square is also given.

Plowings S

U F Sun

3

2

2 3 2 3

The following squares are double crosses.,

79.6
91.2
76.4
91.2
1.7
82.9
493.0

84.0
8840
98.4
110.8
81.5
96.5

7.7
68.5
Sk.3
78.9
€3.5
67.6

Lok .S

7
68.2
7.5
79.0
1.7
70.1

559.2 L35.2

87.2
88.5
88.3
89.0
105.2
937

6944
62.3
75.9
6643
82.0
83.8

551.9 L39.7

8l.5
100.2
100.L

92.3

85.8

91.k

63.1
65.8
71.6
6947
757
6L.8

554.6 410.7

83.2
95.6
78.8
80.1
92.5
87.0

60.6
70.7
58.6
593
77.8
58.3

517.2 385.3

Square 84300
61.6 81.1 68.6 T76.2 L38.8
649 8L 63.0 8u.lu L56.h4
59.6 63,5 52.3 65.7 371.8
T7e2 86,5 70,6 83.3 UL87.T
58.1 75.3 6&u. 76.8 U09.8
70,5 79,7 T73.4 77.6 L51.7
391.9 470.5 392.3 L&4.0 2616.2
Square 84310
66.3 83.8 T0.5 T79.4 LS8.7
7.1 76.6 T1.h 92.4h L70.7
68.7 84.8 78.L 92.2 L9L4.0
71.3 78.8 66.7 8h.2 L%0.8
62.4L 82,0 72.8 89,0 LS9.4
67.2 96,1 T78.8 89.9 L98.6
410.0 502.1 UL38.6 527.1 2872.2
Square 84320
67.2 75.4 68.8 79.8 LL7.8
65.7 T0e6 60,1 69.7 LL6.0
59.9 69.1 65.1 82.0 Lhko.3
63.2 69.9 65.6 80.9 L3kL.9
68,9 66.8 72.0 8h.y U79.3
68,1 T0.1 T72.2 84.3 L7h4.2
393.0 421.9 L403.8 L81.1 2691.4
Square 84330
63.9 72.1 54.2 T72.1 L09.9
6.5 61.9 52.4 86.3 L431.1
67.0 67.9 T71.0 76.2 LS4.1
70.5 65.8 61,2 81.4 LLO.9
63.h 69.9 58,1 75.8 L28.7
59.9 66.5 52.7 70.2 LOS.5
389.2 L4O4.1 3h9.6 L62.0 2570.2
Square 84340
9-‘0'4 5709 52.0 7’408 382.9
61.2 61.8 63.2 85.6 L38.1
63.7 L1.7 L1.8 57.6 3L2.2
61.6 58.0 50.7 78.2 387.9
59.6 70.8 51.6 B86.9 L439.2
65.3 T71.2 65.0 65.7 Li2.5
365.8 361.4 324.3 LU48.8 2402.8

Analysis of
variance

Source D.F. S.S.
Total 35 3“41.5
Var, 5 1358.6
Ra 1 1584.0
L 2 82.4
L x Ra 2 1109
VxRa 5 124.5
Error 20 280.0
Total 35 L157.2
Var. S 268.3
Ra 1 2577.2
L 2 290.8
LxRa 2 63.6
VxRa 5 10L.4
Error 20 852.2
Total 35 3903.7
Var, 5 U460.3
Ra 1 1325.0
L 2 1319.7
LxRa 2 291.7
VxR 5 L2.k
Error 20 L46&4.8
Total 35 5186.3
Var, 5 281.8
Ra 1 2043.0
L 2 1487.3
LxRa 2 1753.9
VxRa 5 121.8
Error 20 L498.4
Total 35 6368.7
Var. 5 1153.8
Ra 1 176.4.0
L 2 1377.3
LxRa 2 979.1
VxRa 5 214.5
Error 20 88000
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Plowings S

Rates
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Continued
U F Sum
3 2 2 3 2 3
Square 84350
81.5 6l.2 59.h 62.1 51.9 64.2 380.3
79.5 58.5 64.6 58.1 L8.4 58.0 367.1
89.3 79.2 6l.1 L9.7 S8.1 92.h L29.8
83.4 72.6 63.2 61.5 61,7 T71.8 Ll.2
68.1 80.0 &i.8 63.5 75.1 94.5 LL6.O
76.k 81k 67.0 66.6 55.9 77.2 L24.5
L78.2 432.9 380.1 361.5 351.1 LS5B.1 2L61.9
Square 84360
70.3 65.9 62.8 70.1 56.9 72.0 398.0
78.5 67.3 86.5 90.0 63.1 T3.1 L58.5
67.7 59.1 61.5 67.h 641 68.8 388.6
77.0 73.9 66,7 78.6 78.6 89.h L6h.2
84.0 81.1 90.3 73.6 60.6 91.9 LB1.5
79.2 62,7 62.h 66.0 58,2 60.6 389.1
L56.7 410.0 L30.2 LLS.7 381.5 L55.8 2579.9
Square 84370
68.9 65,1 67.7 82.8 6h.2 72.5 L21.2
9&-6 75.6 7800 81‘01 7305 7608 ’-‘82.6
8709 7606 7h05 9505 8002 8703 502.0
93.2 70.6 61.9 87.3 66,3 80.9 Lé0.2
92,5 72.0 69.8 97.8 68.3 77.4 LT77.8
67.1 L8.2 57.9 65.0 LB.9 58.9 3L6.0
504.2 L08.1 L09.8 512.5 LOl.Lh L53.8 2689.8
Square 84380
72.7 66.0 66.2 82.8 701 Th.2 h32.0
88.1 66.9 75.1 82.6 T0.2 80.2 L63.1
4.8 73.1 69.6 77,0 54.0 73.0 L21.5
86.1 7h.3 73.8 95.0 T70.2 Th.T L7h.1
72.9 62.3 60.8 Th.7 65.0 70.3 L06.0
66.1 55.6 56.2 74.0 50.6 66.s 368.9
L4L60.7 398.2 LO1l.7 LB6.1 380.1 L43B.8 2565.6

Analysis of
variance

Source D.F. S.S.

Var. 5 77300
Ra 1 L96.5
L 2 1213.h
LxRa 2 657.k
VxRa 5 99.h
Error 20 1624.1
Total 35 35LL.O
Var. 5 150705
Ra 1 °517.6
L 2 67.8
LxRa 2 144.2
VxRa 5 1.6
Error 20 1295.3
Total 35 5L29.2
Var. 5 2712.0
Ra 1 1752.8
L 2 218.4
Lx Ra 2 121‘05
V x Ra 5 18507
Total 35 309105
Var. S 1231.9
Ra 1 117k.2
L 2 199.5
LxRa 2 32.1
VxRa 5 38.7
Error 20 L1S.
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Plowings S
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Sum

2 3

2 3

Rates 3 2

The following 9 squares are single crosses.

82.0
61.5
86.1
78.2
67.h €0.2
69.6 63.1
452.1 L31.1

7.9
b5
89.L
76.3

81.2 63.8
86,1 T71.3
86.6 66,7
5643 6943
68.9 62‘9
68.8 75.8
Lu7.9 L09.8

79.h4
65.8

7849
96.8
70.5 52.4
98.6

69.3
85.4

79,0 67.5
509.2 40S5.7

66.3
103.3 61.9
75.7 5
7.4
76.3

61.3

6848 60.9
75.1
7847
83.6
h23.5 372. 6

Square 83410

62,5 77.9
63.0 80.0
86.5 92.7
78.4 88,4
67.3 80.8
61.0 75.3
118.7 L9S.1

60.2 87.1
65.5 8L.L
8L.8 103.5
7606 7’-‘03
6.5 90.2
63.9 85.1
411,.5 524.6

Square 83420

.6 83.6
69.3 87.1
63.6 90.2
She8 69.9
58.4 63.0
&.6 82.1
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¥
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Square 83430

57.0 175.7
60.9 73.L
52.4 66.k
61‘7 58.6

6he8 80k

57.9 6.8
354.7 h2k.3

SLh.8 T1.4
330.1 367.1

- 58.7

59.1
70.5
59.2
7102
€0.1

30 O\=J =)
I (LI
[ ] ® L] [] [

S Er=N\nw o

378.8 LSk.9

60.3
85.0
58.5
67.1
73.7 83.1
65.0 62.9
L09.6 L66.8

67.5
97.0
67.7
88.6

5.8
63.4
80.2
59.9

73.1
72.9
97.8
73.5
4.2 94.3
77.8 85.0
121.3 496.6

hbk.6
L28.9
sL3.0
h72.2
Lh26.4
L4118.0
2733.1

u35.6

L91.7
393.4
416.1
L72.4
2694.4

h29.7
L37.7
365.4
L56.1
Lla.h
397.3
2527.6

361.3
Lh72.1
380.4
Lh21.3
h3kh.2
381.h4
2L450.7

350.9
368.9
7.2
3&06
Lk42.0
L1.6
2L01,2

Analysis of
variance
Source D.F. S.S.
Total 35 L372.L
Var, 5 1835.8
Ra 1 1230.8
L 2 17.6
LxRa 2 358.3
V x Ra 5 229 07
Error 20 600.2
Total 35 6000.1
Var, 5 1339.1
Ra 1l 2196.5
L 2 1okL8.1
LxRa 2 L434.8
V x Ra 5 1770,-3
Error 20 8oL.2
Total 35 L873.L
Var, 5 9h2.6
Ra 1 1725.0
L 2 7793
L xRa 2 5’400
VxRa 5 57.0
Error 20 1315.6
Var. 5 lh3609
Ra 1 568.8
L 2 1735.8
Error 20 1064.8
Total 35 5294.1
Var. 5 12570h
Ra 1l 833.3
L 2 1852.1
LxRa 2 103.1
VxRa 5 h25.1
Error 20 823.1



Table

Plowings
Rates

7. Continued
S U F Sum Analysis of
variance
3 2 2 3 2 3
Square 83460 Source D.F. S.S.
81.1 574 L6y 63.2 59.3 7h.2 381.6 Total 35 5793.3
82.8 68.4 LUB8.0 59.7 T2.6 68.2 399,17 Var. 5 139L.k4
88.7 65.3 L7.0 51.0 69.1 66.7 387.8 Ra 1 1481.0
90,6 T77.6 57.5 7Th.5 68.5 95.7 L&i.4 L 2 2006.8
80.2 77.5 60,3 764 TL.0 91.6 L6O.0 L xRa 2 18.2
6.1 58.4L 50.7 61.0 58.9 T73.1 371.2 VxRa 5 185.9
,49205 hOh.6 30909 38508 h02.h )-l69o5 2)-16)-[-7 Error 20 707.1
Square 83470
6.1 59.6 51.5 66.2 65.3 T1.2 3779 Total 35 3190.6
70.3 71.8 ©55.6 82.0 673 946 Lhl.6 Var, S 890.8
82.9 68.0 9.9 73.7 T70.0 85.1 Lh9.6 Ra 1 1041.1
75.6 6601 55-1 6609 6501 &03 389.1 L 2 2930h
76.2 61.3 6102 61.6 &05 7002 39100 L x Ra 2 006
91.3 66.9 664 72,4k 68,0 78,6 Lh3.6 VxRa 5 138.1
Léo.k 393.7 359.7 L22.8 396.2 4L60.0 2.492.8 Error 20 826.6
Square 83480
71.h 75.9 76.2 70.3 65.7T Th.l L33.6 Total 35 2291.2
81.6 77.9 72.9 82.1 63.7 88,3 L66.5 vVar. 5 613.2
75.5 79.6 65.7 85.8 62.6 Th.5 LL3.7T Ra 1 369.7
69.2 60.2 T71.0 &.8 68.5 65.1 398.,8 L 2 147.0
77.3 88.1 67.2 The? 63.5 82.7 L53.5 L xRa 2 238.6
73.1 66.6 57.9 77.9 57.0 71.3 L03.8 vVvxRa 5 287.7
LL8.1 Lh8.3 L10.9 LS5.6 381.0 456.0 2599.9 Error 20 608.0
Square 83L%0
73.5 68.3 63.5 6&i.5 65.1 67.8 L02,7 Total 35 2845.1
72,0 63.7 62.6 Su.,2 LB.9 61.8 363.2 Var, 5 1170.4
79.2 61.3 T71.6 51.1 70.3 75.6 L0O9.1 Ra 1 268.4
84.7 Th.s 69.3 80.0 68.6 81.5 L58.5 L 2 133.0
7h.3 66.6 The7 83,3 658.8 81,9 L39.6 L xRa 2 288.4
77.2 8105 7806 7306 69.2 7901 ,459a2 V x Ra S 223.6
L460.9 L15.8 L20.3 LO6.7 380.9 LLT.T 2532.3 Error 20 T761l.k4
U S F Sum Ave,
Ra 2 6922.8 7374 .9 7019.9 21317.6 65.8
Sum  14691.6 16105.6 155L9.5 L6346.7
Ave. 68.0 74.6 72.0
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Table 8. Table showing yield analysis of all squares
for the years 1947 and 1948.

Analysis for 1947:

Source D.F. S.S. M.S. F.
Total 287 19432,7
Squares 7 78309 112.0 2.0
Var. hO 2088.1 5202 h.?**
L 2 Lhkh.2 222.1 20.2%
Ra 1 12209.6 12209.6 1111.0¢
Error - 1 2 22.0 1.0
Sq. X Ra 7 36901 52.7 2.8*
Error - 2 ]-’4 79106 5605 300*
Error - 3 14 265.9 19.0
V x Ra Lo 511.8 12.8 1.0
Error - 4 158 1946.5 12.3
Missing
plots 2
Analysis for 1948:

Source D.F. S.S. M.S,. F.
Total 647 86684.1
Dx 3 Sx 1 L72.4 L72.h 1.8
B. Dx 8 h192.5 52hi.1 2.0
B. Sx 8 2775.5 346.9 1.k
Var, 90 20628.0 229.2 S.8m%
L 2 L698.5 2349.3 L.2
Ra 1 21258.1 21258.1 38.1»
Error -1 2 1117.h 558.7 pIRL L
Sqe. x Ra 17 1718.0 101.1 —
Error - 2 3,4 8671 0 255 0 2 03'.'
V x Ra 90 305108 3309 ———
Error - L4 360 144256.8 39.6

* S percent level of significance

*t 1 percent level of significance

—— F. test is less than 1.0

Dx 3 Sx double crosses versus single crosses

B. Dx between squares of double crosses

B. Sx between squares of single crosses

Sq. Latin squares

Error = 1 is L x Ra and is used to test rates and locations

Error = 2 is Sq. x L and is used to test squares, double crosses
and single crosses

Error - 3 is Sq. x L x Ra. It is used to test Sq. x Ra and
Error - 2.

Error - l4 is remainder. It is used to test varieties, V x Ra
and Error - 1,
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Table 9. Yield in bushels per acre during 1947 and 1948
for the 16 common varieties.

Plowings U S F Sun
Rates 3 2 3 2 3 2
Year Variety Plot No. Rows
1947 Mic. 24B 7L30kL 67.2 52.0 65.9 L8.1 65,4 5h.2 352.8
L8 " 8L336 66,5 59.9 91,4 64.8 T0.2 52.7 LOS.S
1947 Mic. 36B 74305 65.2 57.4 63.0 L6.7 57.3 Sh.2 3L3.8
L8 " 84303 63.5 59.6 76.4 5h.3 65.7 52.3 371.8
1947 Mic. 20D  T7L4312 68,8 51.2 67.7 L7.7 66.2 52.3 353.9
L8 " 84342 61.8 61.2 95.6 T70.7 85.6 63.2 L438.1
1947 Mic. 29D 74313 4.7 51.8 66.0 L6.6 T0.3 56.9 366.3
L8 " 8L354 61.5 63.2 83.4L 72.6 T71.8 61.7 Liy.2
1947 Wis. L16A  TL315 59.8 53.9 66.9 L8.8 70.5 53.8 353.7
48 " 8L386 4.0 56.2 66,1 55.6 664 50,6 368.9
1947 PAG 274 TL372 70.9 52.7 604 Sh.2 62.2 57.3 357.7
L8 " 84335 69.9 63.4 85.8 75. 75.8 58.1 L28.7
1947 Pio 373 7u373 71.8 51.6 67.7 50.4 80.0 55.2 376.7
L8 " 84313 84.8 6B.7 98.4 T71.5 92.2 T78.4 L9L.O
1947 Pio 3L2 TU37h 73.2 L9.2 67.7 L3.9 8.k 56.7 359.1
L8 " 8L3L5 70.8 59.6 92.5 77.8 8649 51.6 U439.2
1947 F.Br«C12 74376 78,4 56.2 59.2 SL.2 70.3 53.7 372.0
L8 " 84326 70.1 68.1 93.7 83.8 84L.3 T72.2 L72.2
1947 Xi KR2 7L38L 75.8 61.0 69.9 53.3 73.4 53.5 386.9
L8 L 84362 90.0 86.5 78.5 67.3 T73.1 63.1 U58.5
1947 Ki DL 7L385 72.1 58.5 73.2 58.8 63.1 52.2 377.9
L8 " 8L4322 70.6 65.7 88.5 62.3 69.7 60.1 L16.9
1947 Pio 349 74386 72,7 57.8 65.7 59.1 75.8 SL.9 386.0
L8 " 84333 67.9 67.0 100.4 T71.6 76.2 71.0 8Lo.1
1947 Dek LOLA  TL393 73.1 57.7 T71i.h 56.5 68.2 L9.5 376.L
L8 " 84343 .7 63.7 78.8 58.6 ©57.6 L1.8 3h42.2
1947 Xi KS6  TL39L 63.8 L49.2 66,2 50.5 63.1 Lk8.7 3L1.5
48 " 84302 8Lk 4.9 91.2 68.5 Bu. 63.0 L56.4
1947 NWO N6 74395 67.2 L9 55.7 L9.9 66k L7.6 335.9
48 " 8L355 63.5 &.8 68.1 80.0 9L4.5 75.1 LL6.0
1947 PAG 56 743103 62.9 L7.6 61.6 54.0 71.6 LB.0 345.7
L8 ] 8L31L 78.8 T71.3 110.8 79.0 8L.2 66.7 L90.8



Table 9.

Ra 3

Ra 2

Sum

Ave.

Ra 3

Ra 2

Sun

Ave,

Continued

U
1117.6
856.9

1974.5
é1.7

1119,8
1043.8

2163.6

67.6
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1947
S F

1048.2 1092.2
822.7 8L8.7

1870.9 1940.9
58.5 60.6

1948
s F
1399.6  1238.6
1niL.l 981.6

2513.7 2220,2

78.6 69.4

Sum
3258.0
2528.3

5786.3

Sum
3758.0
3139.5

6897.5

Ave.
67.8
52.7

Ave,
7843
65.4
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Table 10. Varietal response to different rates of planting.
This 3-way table is taken from the yield data of
the 16 common varieties in 1947 and 19L8.

1947 1948

Rate 3 2 Sum 3 2 Sum
Variety
Mic 24R 198.5 15L4.3 352.8 228.1 177.4h Lo0S.5
Mic 36B 185.5 158.3 342.8 205.6 166.2 371.8
Mic 20D 202.7 151.2 353.9 243.0 195.1 L438.1
Mic 290 211.0 155.3 366.3 216.7 197.5 Llh.2
Wis L16A 197.2 156.5 353.7 206.5 162.4 368.9
PAG 274 193.5 164.2 357.7 231.5 197.2 L428.7
Pio 373 219.5 157.2 376.7 275.h 218.6 L9L.0
Pio 342 209.3 149.8 359.1 250.2 189.0 L39.2
F.Br G12 207.9 164.1 372.0 2u8.1 224.1 L472.2
KEi BRR2 219.1 167.8 386.9 241.6 216.9 L458.5
Ki DU 208.L4 169.5 377.9 228.8 188.1 L16.9
Pio 3L9 214.2 171.8 386.0 2Llh.5 209.6 L5SL.l
Dek LOL 212.7 163.7 376.4 178.1 16L.1 342.2
Ki Ksé 193.1 1L8.4 3Ll.5 260.0 196.4 LS6.4
NWO N6 189.3 1L6.6 335.9 226.1 219.9 LL6.0
PAG 56 196.1 149.6 3UL5.7 273.8 217.0 L490.8

Sum 3258.0 2528.3 5786.3 3758.0 3139.5 6897.5

Each figure in the rate column constitutes the sum of 3
replications, one each location.



-3l=

Table 11.
conmon to both years.

Analysis for 19L7:

Table showing yield analysis of varieties

Source D.Fe S.S. M.S. F.
Total 95 7615.5
L 2 17h.6 87.3 9.0
Ra 1 5546.5 55Lu6.5 573,03
Error - 1 2 19oh 907 —
Var. 15 65505 h307 2.6**
V x Ra 15 225.3 15.0 —
Error - 2 60 994.3 16.6
Analysis for 19L8:

Source D.F. SySo M.S. F.
Total 95 16066.4
L 2 2207.5 1103.7 2.7
Ra 1l 398L.8 3984.8 9.9
Var. 15 14650.5 310.0 Selitk
V x Ra 15 756.0 50.k4 —
Error - 2 60 3660.7 61.0

% 1 percent level of significance

— F. test is less than 1.0

L locations (times of plowing)

Ra rates of planting

Var. varieties

V x Ra variety by rate of interaction

Error =1 1is L x Ra and is main plot error. It is used to

test location and rates.
Error - 2 1is subplot error of this split-plot design. It

is used to test Error - 1, varieties and V x Ra.
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Table 15. Table showing the effect of times of plowing and
rate of planting on the ear moisture content of

the check and standard variety for the combined

years of 1947 and 1948. The figures are the
average results for the 2 years,

1947 1948 Ave.

Ra 3 3501 3’402 3&.6
Ra 2 3L4.5 3L.5 34.5

Ave, 3}408 3h°3

U 35.1 34.6 34.8
S 35.3 35.1 35.2
F 34.0 33.L 33.7

Ave.  3L.8 3.k
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A partial

Analysis of
variance

Source D.F.

Total 35

Var,
Ra

L

L xRa
V x Ra
Error

B\HNNI—'\A

Total
Var.
Ra

L

L x Ra
V x Ra
Error

8\!\!\)!\)?‘\!’1\\3’1

Total
Var,
Ra -

L

L x Ra
Y xRa
Error

S\nmml—'\ng‘

Total
Var,
Ra

L xRa
V xRa

Table 16. The percent ear moisture content for 1947 is given in
varietal order arrangement for each square.
analysis of variance for each square is also given.

Plowing U S ¥ Sum
Rate 3 2 3 2 3 2
Square 74300
37.4 34.7  34.7 347  37.2 30.7 209.k4
4.7 32.6 33.7 3L.2 32.0 29.3 196.5
37.6 36.3 32,5 3k.2 35.7 35.2 211.5
36.4 33.9 30.7 35.9 35.6 35.1 207.6
3108 2707 32.8 3108 3507 2900 18808
32,1 31.0 31.8 31.8 32.4 30.4 189.5
210.0 196.2 196.2 202.6 208.6 189.7 1203.3
Square 74310
37,0 33.4 35.2 32.9 35.5 30.6 20L4.6
37.4 36.5 35.6 32.8 37.8 34.7 31L.8
35.7 36,7 36.1 37.0 36,k 35.1 217.0
25.3 29.4 30.4 29.4 28.8 30.8 17h.1
35.5 26,5 30.4 28,8 29.8 30.2 181.2
h007 3608 3701 3&07 3302 32.6 21501
211.6 199.3 204.8 195.6 201.5 194.0 1206.8
Square 74320
39.0 30.h 38,2 37.6 35.6 33.4 214.2
39.5 38.0 39.8 39.5 L0.9 LO.9 238.6
37,9 38.3 L0.3 38,2 L2.1 L1.7 238.5
34.7 34.7 39.5 36.9 33.7 37.5 217.0
(L0.9) L2.0 Lk.8 k2.7 1.7 36.3 2u8.h4
45.6 Lh.0 L6.4 k7.4 L7.8 LS. 276.6
237.6 227.4 2L9.0 242.3 241.8 235.2 1433.3
Sauare 74330
38,0 37.2 37.8 34.2 34.2 32.9 214.3
bo.9 36.9 L2.4 k2.2 39.8 37.7 239.9
37.5 37.2 L3.0 37.5 39.1 33.8 228.1
’-‘009 390h 3508 h300 3901 3605 23h07
39.6 32.6 ULl.8 k0.9 37.6 33.8 226.3
231.1 220.1 239.0 233.9 226.1 212.8 1363.0

| o
8\1‘\'0!0'—‘\!\&

Error

S‘S.
6.5
87.4

wmn =
w\».@U\O
O on®WN

k9.2
295.
23.h
10.3
1.0
33.5
8s.

58L.7
133.6
15.3
28.9
0.7
16.2
90.0

288.3
13.6
24.0
k9.l

3.0
339
10k4.4



Table 16. Continued
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Plowings U S F Sum
Rates 3 2 3 2 3 2
Square 74370
36.9 3L.? 35.6 37.2 32.0 38.0 2l4.h
373 36.0 L0.9 3L.7 37.3 33.8 220.0
35.1 32.5 3L4.2 35.9 32.1 37.1 206.9
33'8 3800 32.9 3509 3206 3207 205.9
32.5 34.7 32.6 28,0 33.9 34.3 196.0
34.2 34.7 35.7 34.7 37.4 3L.3 211.0
209.8 210.6 211.9 206.L4 205.3 210.2 1254.2
Square 74380
34,2 35.5 34.1 35.1 (34.5) 3L.3 207.7
37.1 35.8 L40.0 36.1 L1.2 L43.0 233.2
25.1 23.h 22.2 24.5 25.8 22.9 1u3.9
36,7 35.0 37.4 39.3 33.3 36.0 217.7
31.5 25,2 28.8 28.1 33.9 30.0 177.5
34.7 35.9 36.8 33.7 33.9 3L.3 209.3
199.3 190.8 199.3 196.8 202.6 200.5 1189.3
Square 74390
3.4 3h.2 33.7 31.4 36.1 36.4 203.2
3L.2 32.6 35.1 32.6 35.6 32.1 202.2
38.6 39.3 36,4 36.4 37.3 35.1 223.1
30.6 31.8 32.4 30,7 32.3 27.7 185.5
36.s 35.2 38.6 37.1 34.7 Lh.2 226.2
31.4 30.8 30.6 25.9 32.6 31.9 183.2
202.6 203.9 206.8 19L4.1 208.6 207.L4 1223.4
Square 743100
31.8 36,1 35.6 31.4 35.7 33.2 203.8
3‘402 3707 35'5 33.8 3602 3207 210 -l
32,4 3%.1 3.7 31.0 31.1 31.8 193.1
34,7 37.3 34.3 30.2 34.3 33.9 20L.7
35.6 36.9 31.7 32.9 36.0 34.7 207.8
k2.3 35.1 37.9 32.3 34.3 3L.2 216.1
211.0 218.2 206.7 191.6 207.6 200.5 1235.6

The figure (LO.9) of square 74320 and

lated values,

1} S F Sum
Ra 3 1713.0 1713.7 1702.1 5128.8
Ra 2 1666.5  1663.3 1650.3  L980.1
Sum  3379.5 3377.0 3352,k 10108.9
Ave, 3505 3502

Analysis of

variance

Source D.F.

Total 735

Var,
Ra

L

L x Ra
V x Ra
Error

Total
Var.

Ra

L

L x Ra
V x Ra
Error

Total
Var.

Ra

L

L x Ra
V x Ra
Error

Total
Var,

Ra

L

L x Ra
V x Ra
Error

Suvir v N

=
0 e
WOm &R
EMO O

)
o VUN N

w 8 w
W o N wvin o

3

S.Se

15

56.2
0.0
1.0

39.5
90.2

u23.5
272.7
L.k
97
9.3
23.7
103.6

208.5

k9.2
6.2
L1.6
21.3
25,0
65.3

(34.5) of square 74380 are calcu-

34.9

Ave,

35.6
34.6
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Table 17. The percent ear moisture content for 1948 is given in
varietal order arrangement for each square. A partial
analysis of variance for each square is also given.

Plowings S U F Sum Analysis of
variance

Rates 3 2 2 3 2 3

The following 9 squares are all double crosses.

Square 84300 Source D.F. S.S.
36,6 29,8 35.1 35.2 30,0 33.6 20,3 Total 35 253.8

32.3 30.2 33.8 30.4  36.4 29.5 192.6  Var. S 331
342 30.4 28.2 30.4 30.4 32.1 185.7 Ra 1 7.0
34.7 31.7 31.3 32.1 30.5 28,9 189.2 L 2 37.6
32,7 28,2 36,0 30.8 28.1 26.2 182.0 LxRa 2 k3.6
3}-‘07 31.0 3207 3506 2900 28.7 19107 V x Ra 5 hl.O
205.2 181.3 197.1 194.5 1844 1.0 1141.5 Error 20 91,3
Square 84310
35.7 9.8 35.1 32,0 33.0 3L4L.7 200.3 Total 35 208.0
33,2 31.7 31.1 3L.7 28,0 30.8 189.5 Var. 5 27.8
36,8 30.4 35.8 35.0 34.2 33.6 205.8 Ra 1 21.5
33.0 29,0 34.2 33.2 35.2 34.0 198.6 L 2 8.6
38,9 32.6 34.3 33.5 33.4 31.1 203.8 LxRa 2 L8.5
36.3 32.9 3L4.7 30.5 28.0 34.2 196.6 VxRa 5 3,6
213.9 186.4 205.2 198.9 191.8 198.4 1194.6 Error 20 98,0
Square 84320
37.5 33.6 33.5 33.9 33.5 34.7 206.7 Total 35 259.5
32.8 30.0 30.8 28,0 30.2 28.4 180.2 vVar. 5 172.9
32.6 30,7 32.6 3L4.3 35.2 3L4.2 199.6 Ra 1l 6.1
38.3 35.2 36.6 36,4 37.0 36.8 2203 L 2 1.0
34.7 324 34.2 32,6 35,7 35.7 205.3 L xRa 2 30.7
h003 3307 37oh 3609 3501 3,-‘01 21705 V x Ra 5 6.2
216.2 195.6 205.1 202.1 206.7 203.9 1229.6 Error 20 L2.6
Square 84330
36.1 35,7 33.2 3k.2 37.0 33.0 209.2 Total 35 320.8
35.1 31.1 26.5 32.3 30.8 29.7 185.5 var, S 156.1
Lo.7 37.9 38.5 37.9 35.4 35.7 226.1 Ra 1 .6
k0.7 35.5 33.6 364 35.1 36.9 218.2 L xRa 2 12.6
36.7 35.5 36.1 3h.2 35.1 354 213.0 VxRa 5 20.2
Square 84340
35.7 32.3 32,9 33.7 36,0 3L.2 204.8 Total 35 118,2
35.7 36.2 35,2 36,1 35.5 33.4 212.1 Var. 5 21.8
38.8 37.2 34,7 35.1 35.7 36.2 217.7 Ra 1 3.0
37.2 347 33,4 30,2 34,1 3.7 204.3 L 2 32.8
38,0 35.1 32,9 35,6 32,9 32.1 206.6 LxRa 2 7.0
36.0 35.8 31,7 33,2 35.7 36.4 208.8 VxRa 5 L.3
221.4 211.3 200,.8 203.9 209.9 207.0 1254.,3 Error 20 L9.2
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Table 17. Continued
Plowings S U ¥ Sum
Rates 3 2 2 3 2 3
Square 84350
35.1 31.6 38,3 3L4.T LO.5 27.8 208.0
31.1 28.9 36.4 28.9 30,0 31.2 186.5
38.1 32.5 39.2 39.6 39.6 3h.7 223.7
4o.9 37.4 38.1 39.5 L0.2 36.2 232.3
39.8 32.5 38.8 37.4 36.7 33.2 218.4
L2.0 36.1 38,1 LO.5 L5.3 35.2 237.2
227.0 199.0 228.9 220.6 232.3 198.3 1306.1
Square 84360
3601 3603 3206 32-9 3h03 2609 19901
38,9 35.0 35.5 35.5 35.7 32.5 213.1
31.3 29.8 28,5 28,7 27.9 23.1 169.3
38.s 3he3 35.5 33.9 35.7 31.5 209.3
k0.3 35.5 37.1 39.2 Ll.7 33.0 226.8
28,0 23.8 284 25.8 29.8 26.5 162.3
213.0 194.7 197.6 196.0 205.1 173.5 1179.9
Square 84370
36.3 35.2 33.8 33.8 34.1 3L4.1 207.3
36.3 36.1 36,1 39.9 36.0 36.1 220.5
36.2 36.7 36.1 Ll.6 36.4 35.5 222.5
36,4 35.5 36.8 35.5 35.1 35.7 215.0
36.9 33.5 35.1 34.2 34.3 32.6 206.6
33.2 33.2 28.1 29.8 30.4 29.5 184.2
215.3 210.2 206.0 214.8 206.3 203.5 1256.1
Square 84380
39.0 33.4 37.2 33.8 32.7 29.h 204.5
33.9 30.4 32.1 33.9 32.2 32.4 194.9
30.2 31.3 31.hL 29.6 32.9 29.8 185.2
35.5 3L4.7 33.9 35.8 35.1 35.3 210.3
A4 30.0 32.7 29.8 28.0 26.0 177.9
29,4 30.4 38.2 33.2 36.3 28.3 195.8

198.k4 190.2

205.5 196.1

197.2 181.2 1168.6

Analysis of
variance

Source D.F. S.S.
Var. 5 28209
Ra 1l 507
L 2 25.8
L x Ra 2 16107
VxRa 5 26.3
Error 20 100.8
Total 35 765.6
Var, 5 545.6
Ra 1l 6.2
L 2 35.3
LxRa 2 105.2
V xRa 5 509
Error 20 67.4
Total 35 239.0
Var, 5 162,2
Ra 1 3.
L 2 10.8
L xRa 2 509
VxxRa 5 2.6
Error 20 54.0
Total 35 291‘05
Var. S n809
Ra 1l 8.2
L 2 22.5
LxRa 2 26.1
V x Ra 5 3907
Error 20 79.1



Table 17 .
Plowings S

Continued

Sum

Rates 3

2 2 3

2.

3

The following 9 squares are single crosses.

36.1
35.8
36.5
38,2
34.0
31.1
211.7

37.5
30.5
29.h
33.6
35.7
38,2
214.9

36.0
36.1
30.6
347
38.8
31.8
208.0

32.0
Lo.1l
32.6
38.9
38.9
33.7
216.2

39.6
32.9
38.2
32.L
38.0
37.7
218.8

Square 83410
4.2 37.8 30.0 33.7 35.7
33.2 33,7 33.h 31.5 33.2
T 3749 34T 35.6 3767
38,6 38,4 3h4.7 38.2 k0.2
30,0 32,1 31.h 34.7 36.2
30.5 30.0 25.k 27.2 30.9
201.2 209.9 189.6 200.9 213.9
Square 83420
33.6  36.3 33.5 - 35,7 36.1
34.2 32,6 34.2 35.6 3L.7
37.0 38.4 33.6 37.5 37.h4
30.2 28.8 28.6 30.4 29.6
33.8  39.3 36.5 37.6 37.3
36,9 38.5 36.8 3.2 37.6
205.7 213.9 203.2 211.0 212.7
Square 83430
33.6 36.0 31.9 31.3 32.5
33.7 3L.7 33.6 32.9 3L.7
2.1 30,8 29.6 31.1 27.h
35.7 37.5 3h.7 31.9 3L4.7
4.2 32,6 34.2 34,7 3L.T
330 32.6 32.h 3207 35.1
199.5 204.2 196.4 194.6 199.1
Square 83ULO
36.3 35.7 37.6 31.8 31.9
Lo.1 38.2 37.5 35.1 38.6
33.3 30.6 28.7 29.0 29.1
37.3 37.8 38.3 36.6 35.9
38.2 3600 35.7 3505 3607
36,9  33.4h 33.7 32.5 31.1
222.1 211.7 211.5 200.5 203.3
Square 83L50
k.1 36.7 35.1 32.8 32.4
34.2  32.8 34.7 30.2 28.6
38.6 36,7 36.4  34.7 3h.l
31.3  27.5 30.5 28.3 25.0
3808 Ll003 3603 3806 3)407
38,0 38.4 37.8 36.0 35.2
215.0 212.4 210.8

207.5
200.8
217.1
228.3
198.4
175.1
1227.2

212.7
201.8
223.3
181.2
220.2
222.2
1261.4

201.3
205.7
178.6
209,2
209.2
197.8
1201.8

205.3
229.6
183.3
22‘.‘;8
221.0
201.3
1265.3

210.7
193.4
218.7
175.0
226.7
223.1

200.6 190.0 12147.6

Analysis of
variance

Source D.,F. S.S.
Total 35 LOO.k
Var, 5 27’409
Ra 1 0.3
L 2 11.6
L x Ra 2 5703
VxRa 5 9.6
Error 20 L6.7
Total 35 .316.6
Var, 5 222,2
Ra 1l 0.0
L 2 1.8
L X Ra 2 1608
VxRa 5§ 5.6
Error 20 70.1
Total 35 192.4
Var, 5 111.0
Ra 1 0.8
L 2 7.9
LxRa 2 12.0
¥ x Ra 5 905
Error 20 51.2
Total 35 360.7
Var. S 255.0
Ra 1 0.3
L 2 L9.8
LxRa 2 3.3
VxRa 5§ 6.8
Error 20 U45.5
Total 35 L80.0
Var. 5 333.6
Ra 1 2.0
L 2 84.5
LxRa 2 8.8
VxRa 5 13.7
Error 20 37.4



Table 17. Continued
Plowings S U F Sum Analysis of
variance
Rates 3 2 2 3 2 3
Square 83460 Source D.F. S.S.
35.1 37.9 34.7 37.5 3L.7 30.6 210.5 Total 35 391.5
38,0 38.8 37.1 37.9 36.1 33.6 221.5 Var, 5 176.2
39.8 37.6 36.0 37.2 33.1 35.1 218.8 Ra 1 9.9
369 39.1 37.h 35.8 33.0 32.0 214.2 L 2 138.7
38.8 37.4 LO.6 34.1 33.8 33.5 218,2 L xRa 2 3.0
32.0 31.7 3L4.2 30.9 29.0 24.5 182.3 VxRa 5 16.9
220.6 222.5 220.0 213.L 199.7 189.3 1265.5 Error 20 L6.9
Square 83470
3L.7 39.9 39.6 L0.5 34.2 27.8 216.7 Total 35 3L2.0
36.h 33.6 38.8 33.2 3L.2 34.1 210.3 Var, 5 132.2
3u.7 36.2 37.2 32.9 3L4.7 3L.2 209.9 Ra 1 9.
Lo.1 38.9 LO.1 37.h 39.1 38.k 234.0 L 2 T2.6
33.0 31.1 36.0 35.2 30.2 30.5 196.0 LxRa 2 k.0
36,5 36.s 37.6 39.8 34.7 3h.7 219.7 VxRa 5 19,7
215.4 216.1 229.3 219.0 207.1 199.7 1286.6 Error 20 104.0
Square 83480
37.1 30.7 34.7 29.2 3L4.2 34.1 200.0 Total 35 378.0
36.3 36.4 38.8 3L4L.7 39.1 32.3 217.6 Var, 5 236.2
38.2 37.0 L0.3 38.4h 36,4 36.5 226.8 Ra 1 1.7
33.h 33.7 32.1 29.1 30,9 27.8 186.3 L 2 7.6
37.3 38.4  39.3 36.6 35.7 37.5 224.8 LxRa 2 37.8
37.6 35.6 Ll.2 36.5 38.8 37.0 226.7 VxRa 5 15.1
219.9 211.8 226.4 204.5 21h.h 205.2 1282,2 Error 20 66.5
Square 83490
35.7 28.9 35.7 34.2 33.2 32.4 200.1 Total 35 142.7
38.6 37.0 37.3 36.9 36,5 3h4.1 220.L4 Var, 5 81.0
35.5 3L.7 35,3 33.1 34.3 3L4.2 207.1 Ra 1 1.
38.0 37.5 36.6 36.9 37.9 37.0 223.9 L 2 L.8
36.7 35.6 35.7 37.6 36.1 36,7 218.4 LxRa 2 16.2
38.0 35.2 38,6 38.8 37.h 36.2 224.2 VxRa 5 5.3
222,5 208.9 219.2 217.5 215.4 210.6 12941  Error 20 34.0
S U F Sum Ave,
Ra 3 3887.5 3698.9 3576.6 11163.0 4.4
Ra 2 3683.9 3792.5 3686.5 11162.9 3h.b
Sum 7571.L Tu91.4 7263.1 22325.9
Ave. 35.0 3k4.7 33.6
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Table 19. Table showing the effect of times of plowing and rate
of planting on the ear moisture content of all squares
for the combined years of 1947 and 1948. The figures
are the average results for the two years.
19h7 19 Lt8 Ave .
Ra 3 35.6 3Lk 35.0

Ra 2 3L.6 3b.l 3k.5

Ave. 35.1 3L

U 35.2 347 34.9
S 35.2 35.0 35.1
F 3L4.9 33.6 34.2

Ave, 3501 3’4 oh
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and 1948 for the 16 common varieties.

Table 20.
Plowings
Ratgs
Year Variety
1947 Mic 24B
L8 n
1947 Mic 36B
L8 "
1947 Mic 20D
L8 "
1947 Mic 29D
L8 "
1947 wis L16éA
L8 "
1947 PAG 27k
L8 "
1947 Pio 373
L8 "
1947 Pio 3k2
L8 "
1947 PF.Br Gl12
L8 "
1947 Ki KR2
L8 "
1947 Xi D4
L8 "
1947 Pio 349
L8 "
1947 Dek LOLA
L8 "
1947 Ki KXSé
48 n
1947 NWO N6
148 "
1947 PAG 56
L8 "

Plot No.

7L 30k
8L336

74305
8L303

7h312
84342

7L313
8L35L

74315
81386

TL372
84335

74373
84313

7L37h
8L3L5

74376
8L326

7L 38l
84352

74385
8322

74386
84333

74393
8L3L3

7L394
84302

74395
84355

743103
8L31

The percent ear moisture content during 1947

U F Sun
3 2 3 2 3 2
36.4 33.9 30.7 35.9 35.6 35.1 207.6
34.2 36.1 36.7 35.5 35.4 35.1 213.0
31.8 27.7 32.8 31.8 35.7 29.0 188.8
30.4 28,2 34.2 30.4 32.1 30.4 185.7
37.k 36.5 35.6 32.8 37.8 34.7 214.8
36.1 35.2 35.7 36.2 33.h 35.5 212.1
35'7 36.? 36.1 37.0 360,-‘- 3501 217.0
39 05 3801 h0.9 37 Oh 3602 ho.z 232.3
35.5 26,5 30.4 28.8 29.8 30.2 181,2
33.2 38.2 29.4 30.4 28.3 36.3 195.8
37.3 36.0 L0.9 3L.7 37.3 33.8 220.0
36.4 33.6 k0.7 35.5 36.9 35.1 218.2
35.1 32,5 34.2 35.9 32,1 37.1 206.9
35.0 35.8 36.8 30.4 33.6 34.2 205.8
33.8 38.0 32.9 35.9 32.6 32,7 205.9
35.6 32.9 38.0 35.1 32.1 32.9 206.6
34.2 34.7 35.7 34.7 37.4 34.3 211.0
36.9 37.4 LO.3 33. 34.1 35.1 217.5
36.7 35.0 37.4 39.3 33.3 36.0 217.7
35.5 35.5 38.9 35.0 32.5 35.7 213.1
31.5 25.2 28.8 28.1 33.9 30.0 177.5
28,0 30.,8 32.8 30.0 28.4 30.2 180.2
34.7 35.9 36.8 33.7 33.9 3L4.3 209.3
37.9 38.5 LO.T 37.9 35.7 35.4 226.1
38.6 39.3 36.4 36.4 37.3 35.1 223.1
35.1 34.7 38.8 37.2 36.2 35.7 217.7
30,6 31.8 32.4 30.7 32.3 27.7 185.5
30.4 33.8 32.3 30.2 29.5 36.4 192.6
36.4 35.2 38.6 37.1 34.7 LL.2 226.2
37.L 38.8 39.8 32,5 33.2 36.7 218.4
32.4 35.1 31.7 31.0 31.1 31.8 193.1
33.2 3L4.2 33.0 29.0 34.0 35.2 198.6
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Table 20. Continued
1947
P U S F
Ra 3 558.1 551.h4 551.2
Ra 2 5400 543.8 Sul.1
Sun 1098.1 1095.2 1092.3
Ave. 3L4.3 34.2 34.1
1948
P U S F
Ra 2 561.8 536.4 560.1
Sum 1116.6 1125.4 1091.7
Ave. 3L4.9 35.2 34.1

Sum

1660.7
1624.9

3285.6

Sun
1675.4
1658.3

3333.7

Ave.
34.6
33.9

Ave,
3L.9
3L.5



-}9=

Table 21, Varietal response to different rates of planting.
This 3-way table is taken from the moisture data
of the 16 common varieties in 1947 and 19L8.

1947 1948

Rate 3 2 Sum 3 2 Sum
Variety
Mie 24B 102.7 10L.9 207.6 106.3 106.7 213.0
Mic 36B 100.3 88.5 188.8 96.7 89,0 185.7
Mic 20D 110.8 104.0 214.8 105.2 106.9 212.1
Mic 290 108.2 108.8 217.0 116.6 115.7 232.3
Wis L16A 95.7 85.5 181.2 90.9 10L4.9 195.8
PAG 274 115.5 10L.5 220.0 114.0 1oLk.2 218.2
Pio 373 101.4 105.5 206.9 105.4 100.4 205.8
Pio 342 99.3 106.6 205.9 105.7 100.9 206.6
F.Br G12 107.3 103.7 211.0 111.3 106.2 217.5
Ki KR2 107.Lh 110.3 217.7 106.9 106.2 213.1
Ki DL 9L4.2 83.3 177.5 89.2 91.0 180.2
Dek LOLA 112.3 110.8 223.1 110.1 107.6 217.7
Ki KSé 95.3 90.2 185.5 92.2 100.4 192.6
NWO N6 109.7 116.5 226.2 110.4 108.0 218.l4
PAG 56 95.2 97.9 193.1 100.2 98.4k 198.6

Sum 16607 162L4.9 3285.6 1675.4 1658.3 3333.7

Each figure in the rate column constitutes the sum of 3 replications.
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