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INTRODUCTION

The effects of date; rate, and method of planting on
corn production have been the subject of numerous investi-
gations over a number of years. Many of these studies were
conducted with open-pollinated varieties which have been re-
placed by hybrids. It appears worthwhile to repeat some of
the earlier research on cultural practices using the hybrids
grown by farmers today. Results of experiments conducted in
neighboring states do not always apply to other states where
the climate, soil conditions, and hybrids may give different
results.

The effect of rate of planting and method of planting on
corn production in Michigan was studied at two locations in
1949 with several hybrids adapted to Michigan. Date of planting

was investigated at one location.
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REVIEW OF LITERATURE

Hughes and Henson (4) reviewed a number of the early
investigations on the effect of date, rate, and method of
planting corn. In general, most of the studies reviewed
showed higher corn yields from the earlier dates of planting.
Comparisons of drilled versus hill planting from four states,
Maryland, Ohio, Minnesota, and Arkansas, showed a consistent
yield difference in favor of drilling corn. Long time experi-
ments from a number of stations showed conflicting results for
the effect of rate of planting on corn yields. Climatic and
soil conditions, and growth habits of the varieties are factors
which influenced the results.

Montgomery (8) reported that yields increased steadily as
rate of planting increased from one to three plants per hill.,
Four and five plants per hill gave essentially the same yield
as three plants over the six year period. Ear weight, number
of ears per 100 plants, number of tillers per 100 plants, and
number of two-eared plants per 100 plants decreaéed as the rate
of planting was increased from one to five plants per hill.

The percentage of barren stalks increased as the rate of plant-
ing was increased. Kiesselbach (5) obtained similar results
for a seven year period with Hogﬁe's Yellow Dent. He found
that lodging percentage increased és the rate of planting in-
creased from one to five plants per hill. There was no marked

difference in date of maturity, height of stalks, ear height,
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or shelling percentage for the different rates.

Richey (10) found that corn planted at two different
rates ylelded approximately the same over a period of years,
but the thinner rate of planting yielded more in less favorable
seasons. Corn planted at the thinner rate produced larger ears
and lodged less than that planted more thickly.

The Ohio Agricultural Experiment Station (9) in rate of
planting tests concluded that a stand of four plants per hill
with hills spaced 42" x k2" averaged the highest yield of
shelled corn over a éeriod-of years, while three plants per
hill gave a higher yield in poor seasons and five plants pro-
duced more in good seasons.

Duncan (2) found that early maturing varieties had smaller
stalks and gave their maximum yield when either three or four
kernels per hill were planted. Koehler and Holbert (6) found
that the higher rate of planting'of corn increased the'percent
of lodging and that late planting resulted in more lodging than
early planting.

Eisele and Buchanan (3) reported that at maturity the aver-
age cross sectional area of stalks at ground level where there
were thrée plants per hill was 60% as large as where there was
one plant per hill. Stalks in five plant hills were only 40%

as large as those in one plant hills.



METHODS AND MATERIALS

Two experiments were conducted in 1949. The effects of
date, rate, and method of planting were investigated in an
experiment conducted in Ingham County near East Lansing. Rate
and method of planting were studied in an experiment conducted
in Saginaw County near Reese.

The 1949 season was unusually favorable for corn production
in most areas of Michigan. The average yield of 48.0 bushels
per acre for the state was the highest on record (13). The
previous ten year average was 34.0 bushels per acre.

Table 1 presents temperature and precipitation data
obtained at the Saginaw and Lansing weather stations (14).
Temperature and rainfall conditions at both locations were
almost ideal for corn. A period of dry weather in late August
matured corn rapidly. The first killing frost occurred on
October 24, 1949.
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Table 1. Temperature and precipitation data obtained at
Lansing and Saginaw weather stations. 1949.
April ; May ; June ; July ; Aug. ; Sept. ; Oct.
Temperature
Lansing
Average 46.2 595 T1.7 741 70.2 57.2 54.9
Departure 0.9 2.7 4.9 2.5 0.9 =4.5 L.6
from normal
Saginaw
Average Llye9 56,9 70.4 73.0 70.1 56.8 53.8
Departure 0.0 0.1 3.7 1.2 0.8 =5.4 3.3
from normal
Precipitation
Lansing
Average 1.87 2.35 4.89 4.78 1.61 1.91 2.35
Departue -071 "1.07 1038 lo& -1021 -1.00 ‘012
from normal
Saginaw
Average 2.46 1.20 3.75 3.65 2.28 2.36 2,07
Departure A2 =2.35 .90 87 =73 =.55 -5k

from normal
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Date, rate, and method of planting - Ingham County

Three dates of planting, three rates of planting, two
methods of planting, and three hybrids were combined in a
split-plot experiment consisting of 54 treatment combinations
with four replications. The experiment was conducted at the
Farm Crops experimental farm near East Lansing in Ingham County.
Dates of planting were used as the main plot, hybrids were used
as the sub-plot, method of planting as the sub-sub-plot, and
rate of planting as the sub-sub-sub-plot. All factors were
randomized within each subdivision. Each plot was two rows
wide and 23' 4" long (seven hills long). The front two hills
or 6' 8» of.eaéh plot were harvested for pre-harvest moisture
sampies; Data for the pre-harvest moisture samples are not
reported in this study. Ten hills or 33' 4" of drilled corn
were harvested for yield.' o

The experiment was conducted on a level well-drained field
of Conover clay loam soil. The field had grown a good crop of
corn in 1947. It was plowed in the spring of 1948 and planted
to soybeans which were plowed under in late August for green
manure. Rye was planted in the field in the fall of 1948. In
late April of 1949 the rye was plowed under for green manure
when it was approximately 24" in height. Two hundred pounds of
L4=-16-8 fertilizer per acre were broadcast on the field prior to
corn planting in 1949.

Corn was planted in 4O"™ rows with 40" between hills on
May 5, May 24, and June 11. The seedbeds for the May 24 and



June 11 plantings were reworked by cultivation with a Gravely
garden tractor. Cultivation and hoeing were kept equal for
the three dates of planting.
Michigan 51B (W9 x M13) x (Ia.l53 x W25) , Ohio M5

(Oh51 x Oh26) x (A x W23) , and Michigan 29D (A x Oh51A) x
(Oh4OB x W10) were the three hybrids used. In south-central
Michigan, Michigan 51B is rated as a very early maturing hybrid,
Ohio Ml5 is an early hybrid, and Michigan 29D is a mid-season
hybrid. Table 2 presents yield and maturityvdata obtained from
the Michigan Hybrid Corn Trials for the three hybrids used in
the Ingham County experiment.

Table 2. Two and six-year averages for yield and moisture

content for the hybrids used in the Ingham and
Saginaw County experiments.

2 year average 6 year average

: 1948-1949 : 1944-1949
: Yield : Moisture : Yield : Moisture
: per acre : in ears % : per acre : in ears %
Ingham County
Michigan 51B 62.8 27.9 - -
Ohio Ml5 73.6 32.0 65.3 34.3
Michigan 29D 7h.8 35.6 66.0 36.8
Saginaw County
Michigan 1l1A 67.5 24.8 - -
Michigan 51B 8l.1 28.7 69.5 35.4
Michigan 36B 82.9 28.3 72.0 35.7
Ohio Ml5 89.0 30.1 75.8 36.1
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The three rates of planting for each of the two methods
of planting were as follows:

Drilled - one plant every 20 inches = 7,800 plants per acre
one plant every 13 1/3 inches = 11,700 plants per
one plant every 10 inches = 15,600 plants peraggge

Hills - two plants per hill = 7,800 plants per acre
three plants per hill = 11,700 plants per acre

four plants per hill = 15,600 plants per acre

The three dates of planting were harvested on September
30, October 18, and November 5. All plots in each date of
planting were harvested 147 days after planting.

Rate and method of planting - Saginaw County

The Saginaw County experiment was conducted on a level
well-drained field of Brookston clay loam on the farm of Walter
Reinbold near Reese. The field was in alfalfa-bromegrass for
two years before being'plowed in the spring of 1949 for corn.

No fertilizer was applied for the corn crop.

Four hybrids, two methods of planting, and three rates of
planting were arranged in a split-plot experiment with 24 treat-
ments replicated four times. Hybrids were used as main plots,
methods of planting as sub-plots, and rates of planting as sub-
sub plots. Each plot was two rows wide and five hills or 17' 6"
long. The entire plot was harvested for yield. o

Corn was planted in 36" rows on May 1ll. The spacing

between hills was 427, Rates of planting were as follows:
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Drilled - one plant every 21 inches = 8,300 plants per acre
one plant every 14 inches = 12,450 plants per acre
one plant every 10% inches = 16,600 plants per acre

Hills - two plants per hill = 8,300 plants per acre
three plants per hill = 12,450 plants per acre
four plants per hill = 16,600 plants per acre

Michigan 11A (W9 x M13) x (H x 49) , Michigan 51B, Ohio
Ml5, and Michigan 36B (ML3 x WR3) x (W23 x W26) were the four
hybrids used. Michigan 11A is a very early maturing hybrid,
Michigan 51B is an early hybrid, and Michigan 36B and Ohio Ml5
are mid-season hybrids in north-central Michigan.

The experiment was harvested on October 5 or 147 days after
planting.

Data on stand, moisture content of ears, yield, lodging,
and eér weight were obtained at harvest at both locations. The
few minor deviations from p;rfect stands did not affect the
results to any practical extent at either location. Excess seed
was planted and the plots were thinned to the desired stand when
the plants were approximately 18" tall.

Moisture samples were takenuby cutting one-inch sections of
cob and grain from ten randomly selected ears for each plot. The
samples were weighed in the field, dried in an oven at the
laboratory, and weighed again when dry. Plot yields were con-
verted to bushels of shelled corm containing 15.5% moisture.

Lodging data represent the percentage of plaﬁts broken
below the ear. Root lodging was negligible at both locations.
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The number of ears in each plot was counted and the weight of
ear corn was converted to dry weight to obtain the average dry
weight per ear. ‘

The data on yield, moisture percentage, and lodging per-
centage were analyzed by analyses of variance. When experimental
errors are used to determine the significance of main effects
and interactions, the conclusions apply only to the particular
experiment and the specific factors enumerated. Ordinarily these
conclusions are not as interesting as those drawn from tests of
significance ﬁhere the conclusions may be projected into state-
ments likely to apply to the population from which the experi-
mental sample was drawn (1, 12). First-order interactions are
used to test the significance of main effects, second-order
interactions are used to test first-order interactions, and
third-order interactions are used to test second-order inter-

actions when these broader conclusions are drawn.
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EXPERIMENTAL RESULTS

Ingham County Experiment

Summarized data on yield, moisture content, lodging,

and ear weight are presented in Table 3 and the analyses of

variance for yield, moisture content, and lodging are given in

Table L.

Table 3. Yield , moisture content, lodging, and ear weight
for three hybrids planted at three dates, two
Ingham

methods, and three rates of planting.

County experiment.

: Yield in

Hybrid, method of t:Moisture:Lodging: Dry
planting, and rate :bushels per : in ears: % :Weight per
of planting. :acre at 15.5% : : : ear in
¢ moisture : : : pounds
May 5 planting
Michigan 51B
Drilled every 20" 60.2 26.9 1.3 oledy
Drilled every 13.1/3" 78.5 26.1 4.3 A
Drilled every 10" . 4.7 27.9 8.2 37
- Average - 7708 2700 ‘fo6 o‘}o
Hills - 2 plants 52.9 27 .4 1.3 40
Hills - 3 plants 76.8 27.2 3.3 «39
Hills - 4 plants 90.9 28.1 8.2 36
Average 73.5 27.6 L.3 .38
Average for Michigan 51B 75.7 27.3 ol «39
Ohio Ml5
Drilled every 20" 75.6 31.7 1.3 ol
Drilled every 13.1/3" 91.7 31.1 3ok .39
Drilled every 10" : 104.8 31.1 5.6 .39
Average - 90.7 31.3 3.4 40
Hills - 3 plants 82.1 31.7 5.0 <39
Hills - 4 plants 100.3 31.9 7.6 «39
Average . 83.9 32.0 ko2 .39
87. 31.6 3.8 «39

Average for Ohio Ml
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Table 3. (continued)

Hybrid, method of ¢ Yield in tMoisture:Lodging: Dry
planting, and rate tbushels per ¢ in ears: % :Weight per
of planting. :acre at 15.5% : : : ear in

: moisture : : ¢ pounds

May 5 planting

Michigan 29D
Drilled every 20% 76.4 33.5 0.0 o5l
Drilled every 13.1/3" 95.6 33.5 2.5 7
Drilled every 10" . 108.9 33.8 3.8 43
Average - 93.6 33.6 2.1 A48
Hills = 2 plants 73.5 3305 103 053
Hills - 3 plants 90.1 35.1 5.0 ok
Hills - 4 plants 105. 34.9 5.7 okl
Average 89.5 345 4.0 46
Average for Michigan 29D 91.6 34.1 3.0 k7
Grand average for May 5 84.9 31.0 3.8 42
May 24 planting
Michigan 51B
Drilled every 207 48.8 28.8 3.8 .38
Drilled every 13.1/3" 63.6 28.6 5.8 .32
Drilled every 10" . 75.9 27.7 6.3 31
Average - 62.7 28. 4 5.3 o3
Hills - 2 plants 54.0 28.8 6.3 40
Hills - 3 plants 65.3 29.0 10,0 «33
Hills - 4 plants 77.6 29,2 9.4 .31
Average 65.6 29.0 8.6 35
Average for Michigan 51B 64.2 28.7 6.9 o34
Ohio Ml5
Drilled every 20" 68.6 28.4 1.3 «39
Drilled every 13.1/3" 79.5 28,6 1.0 37
Drilled every 10" . 89.4 30.3 2.5 o34
Average . 79.2 29.1 1.6 36
Hills - 2 plants 63 .4 29.5 3.8 40
Hills - 3 plants 81.7 30.5 2.5 .38
Hills - 4 plants 104.7 30.3 5.6 <39
Average 83.3 30.1 4.0 «39
Average for Ohio Ml5 8l1. 29.6 2.8 37
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Table 3. (continued)

Hybrid, method of : Yield in tMoisture:Lodging: Dry

planting, and rate tbushels per ¢ in ears: é :Weight per

of planting. tacre at 15.5% : % : : ear in
moisture : : ¢ pounds

May 24 planting

Michigan 29D
Drilled every 20" 66.2 32.6 3.9 «50
Drilled every 13.1/3" 8Ll 33.1 3.5 olely
Drilled every 10" - 94.0 34.0 ol 37

Average . 8l.5 33.2 3.9 o oy
Hills - 2 plants 66.1 31.8 2.5 A48
Hills - 3 plants 78.9 32.6 5.0 40
Hills - 4 plants 88.0 33.6 3.8 35

Average 7707 3207 308 0‘0-1
Average for Michigan 29D 79.6 32.9 3.8 2
Grand average for May 24 75.0 30.4 ko5 .38

June 1l planting

Michigan 51B |
Drilled every 20" 60.5 27.6 19.0 o ledy
Drilled every 13.1/3" 79k 26.4 23.3 bl
Drilled every 10" . 96.8 27.1 21.4 «39
. Average - 78.9 27.0 21.2 okl
Hills - 2 pl&nts 6200 26.5 1605 0‘05
Hills - 3 plants 82.3 25.4 15.8 b2
Hills ~ 4 plants 93.6 28.6 20.2 37

Average 79.3 26.8 17.5 ol
Average for Michigan 51B 79.1 26.9 19. okl

Ohio Ml5
Drilled every 20" 71.9 28.9 23.8 k42
Drilled every 13.1/3" 89.2 28,6 20.0 .38
Drilled every 10" . 100.3 28.2 26.3 37
. Average " 87.1 28.6 23.3 «39
Hills - 2 plants 68.1 29.1 11.3 39
Hills - 4 plants 9.1 30.6 15.3 «36

Average 82.9 29, 13.6 37
Average for Ohio Ml5 85.0 29.2 18.5 .38



Table 3. (continued)

Hybrid, method of : Yield in  :Moisture:Lodging: Dry
planting, and rate tbushels per ¢ in ears: y tWeight per
of planting :acre at 15.5% % : : ear in

¢ moisture ¢ pounds

June 11 planting

Michigan 29D '

Drilled every 20" 69.9 31.1 15.0 48
Drilled every 13.1/3" 92.5 32.9 21.0 46
Drilled every 10" . 108.0 32.4 20.6 ol

Average - 90.1 32.1 18.9 k5
Hills - 2 plants 68.3 31.3 3.8 k8
Hills = 3 plants 83.0 320‘0 705 ~k2
Hills - 4 plants 101.7 31.9 13.1 39

Average 84.3 31.9 8.1 olt3
Average for Michigan 29D 87.2 32.0 13.5 olely
Grand average for June 11 83.8 29.4 17.1 old
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Table 4. Analyses of variance of yield, moisture content,
and lodging percentage. Ingham County experiment.

;Degrees of:

Source of variation : freedom : Mean Squares

: ¢ Yield : Moisture : Lodging

: : : content :
Dates of planting 2 2104 .3%% 49.1 LOLL , 2%%
Replications 3 1370.9%% k6.9 63.1
Error (A) 6 151.6 15.4 99.7
Hybrids 2 3705 . 4** 520.,6%%  213,5%x%
Hybrids x dates I 233.9 19.5%% Tho 5%
Error (B) 18 12006 301 1807
Methods of planting 1l 312.0% 10.5 178,.5%
Methods x dates 2 174 .5% 0.9 513 .2%%
Methods x hybrids 2 8l1.9 Lol 35.7
Error (C) 27 L34 2.7 30.5
Rates of planting 2 17039.18%% 8.4% 290,3%*
Rates x dates I 66 8% 0.5 24.9
Rates x hybrids b 1.9 3.9 8.5
Rates x methods 2 6 6 2.0 8.8
RxDxH 8 50.3 2.7 13.3
RxDxM L 26,2 l.4 3.4
RxH=xM b 59.6 0.5 7okt
RxHxMxD 8 38.8 1.6 12,1
Error (D) . 108 19.3 2.7 18.2
Total 215

*3ignificant at the 5% level of probability when tested with
experimental error.

s*Significant at the 1% level of probability when tested with
experimental error.
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Yield. Average corn yields for all treatments were

84.9, 75.0, and 83.8 bushels per acre for the May 5, May 24,

and June ll plantings, respectively. The normal date for corm
planting in south-central Michigan corresponds more nearly to
the May 24 date than to the other two dates. The significant
decrease of approximately 12.0% in yield for the May 24 plant-
ing may have been due to the generally higher temperatures and
lower moisture supply during and shortly after the tasseling
and silking period. Moisture and temperature conditions were
generally favorable for the first and third plantings through-
out this critical stage of plant development.

The significant differences in yield between Michigan 51B
and Ohio M5 and Michigan 29D were expected on the basis of
previous data (Table 2). The difference between Ohio Ml5 and
Michigan 29D was not significant.

The decrease in yield of Ohio Ml5 for the May 24 planting
was less than the decrease in yield for the other two hybrids
(Table 5). However, all three hybrids decreased in yield and
there was no significant interaction of hybrids with date of

planting.
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Table 5. Average yield and days from planting to 50%
silked for three hybrids planted at three dates.
Ingham County experiment.

Hybrid : Date of planting :
: May 5 : May 2l : June 11 :
Average yield
Michigan 51B
Yield 7507 6‘002 79-1
% of May 24 127.9 100.0 123.2
Ohio M5
Yield 87.3 8l1.2 85.0
% of May 24 107.5 100.0 104.7
Michigan 29D
Yield 91.6 79.6 87.2
% of May 24 115.1 100.0 109.5
Average 84.9 75.0 83.8
Days from planting to 50% silked
Michigan 51B 67 61 53
Ohio M15 76 66 57

Michigan 29D 80 69 60
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Drill planting averaged 2.4 bushels per acre more than
hill planting. This difference was significant at the 5%
level of probability when tested with error (C). The signif-
icant interaction, methods x dates, indicates that the differ-
ences between methods of planting were not alike for all dates
of planting. Drill planting averaged 5.1 and 3.2 bushels more
than hill planting for the May 5 and June 11 plantings. Hill
planting on May 24 averaged 1.0 bushel more per acre than drill
planting. All three hybrids gave slightly higher yields for
drill planting (Table 6), but Michigan 29D was the only hybrid
which showed a significant difference. In general, the yield
of all hybrids tended to be greater for drill planting at all
dates of planting. The exceptions were Michigan 51B on May 24
and June 1l plantings and Ohio Ml5 on May 24 planting where
hill planting was slightly, but not significantly, superior.

In only two cases, Ohio Ml5 on May 5 planting and Michigan 29D
on June 1l planting, were the differences significantly in favor
of drill planting.

When the interactions, methods x dates or methods x hybrids,
are used to test the significance of the main effect, methods of
planting, there is no significance. This comparison is of interest
since it indicates that there is likely to be no significant
difference in yield between the two methods of planting over all
dates of planting and all hybrids under similar environmental
conditions in south-central Michigan.
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Table 6. Average yields for three hybrids, three dates of
planting, and two methods of planting. Ingham
County experiment.

—— — —
e—— g ——
L]

Hybrid Method of planting : Difference
: Drilled : Hills :
May 5 planting
Ohio Ml5 9007 83 09 6.1*
Michigan 29D 93.6 89.5 L.l
Average - May 5 87.4 82.3 5.1%%
May 24 planting
Michigan 51B 62.7 65.6 -2.9
Ohio Ml5 79.2 83.3 bl
Average - May 24 Th.5 7545 -1.0
June 11 planting
Michigan 5lB 7809 7903 -0,
Ohio Mls 8701 8209 k.2
Michigan 29D 90.1 84.3 5.8%
Average - June 11 85.4 82.2 o 2%
Average - all dates
Michigan 51B 73.1 72.8 0.3
Ohio ML5 85.7 83.4 2.3
Michigan 29D 88.4 83.8 k. k%
Average - all dates 82.4 80.0 2. 4%
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Table 6. (continued)
Differences required for 5% level of 1% level of
significance between: probability probability

Two methods of planting any bne
hybridg at one date of planting 5.5 bu. 7.5 bu,

Two methods of planting at one
date of planting 3.2 bu. k.3 bu.

Two methods of planting any one
hybrid 3.2 bu. 4.3 bu.

* Difference between methods of planting significant at 5%
level of probability.

*¥Differences between methods of planting significant at 1%
level of probability.

Rate of planting influenced corn yields more than any of
the other factors. There was practically a straight line
relationship between rate of planting and yield (Figure 1).
Increasing the plant population from 7,800 plantsAper acre to
11,700 plants increased yields 17.0 bushels per acre, from 65.3
to 82.3 bushels (Table 7). The increase amounted to 26.1% as
an average for all hybrids, dates of planting, and methods of
planting. Doubling the population per acre, 7,800 to 15,600
plants per écre, increased yields 30.8 bushels per acre or 47.2%
(from 65.3 to 96.1 bushels) for the entire experiment. When the
rate of planting was increased from 11,700 to 15,600, the average
corn yield increased 13.8 bushels (from 82.3 to 96.1). The in-

crease amounted to 16.8%.
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Figure 1.
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Relationship between yield and rate of planting.
Ingham County experiment.
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The regression, Y = 3L4.4 + 004X (X = number of plants per
acre) indicates that yields increased at a rate of 4.0 bushels
per 1000 plants within the range of 7,800 to 15,600 plants per
acre. A yield of 50.0 bushels is indicated for a plant popula-
tion of 3,900 plants per acre using this regression. If the
same relationship between yield and rate of planting continued
to exist, a yield of 112.4 and 128.0 bushels per acre could be
predicted for populations of 19,500 and 23,400 plants per acre.
These populations would correspond to five and six plants per
hill or one plant every 8" and one plant every 6 2/3" respectively.

The only significant-interaction involving raterf planting
was rates x dates which was significant at the 5% level of
probability when tested with error (D) (Table 4). Yield did not
increase as much with increased rate‘of planting for the May 24
planting as for the other two dates (Table 7). The rate x date
interaction is not significant when tested with either of the two
second-order interactions, rates x dates x hybrids or rates x
dates x methods. These tests indicate that the interaction,
rates x dates, is not likely to be significant in the population
with all hybrids and methods of planting. With these rates of
planting and comparable soil and climatic conditions in south-
central Michigan, yields can be expected to increase as rate of
planting increases irregardless of date of planting, hybrid, or

method of planting.

Moisture content. Moisture content of the ears at harvest

was significantly affected by hybrid and rate of planting in the



Ingham County experiment. The differences between hybrids
were expected from previous information on the three hybrids.

Considering the entire experiment, date of planting had
no significant effect on moisture content at harvest when the
different dates of planting were harvested the same number of
days (147) after planting. However, hybrids differed in their
response to date of planting as indicated by the significant
interaction, hybrids x date of planting (Table 4). Moisture
content at harvest for Michigan 29D and Ohio Ml5 decreased as
date of planting advanced, but the moisture content for
Michigan 51B increased for the second date of planting.

Figure 2 illustrates this interaction.

Method of planting had no effect on moisture content. There
was a slight tendency for moisture content to increase as rate
of planting increased (Table 8). The effect of rate of plant-
ing was significant when tested with error (D), but not signif-
icant when tested with the first-order interactions. The latter
test indicates that, in general, rate of planting is not likely

to affect moisture content of the ears at harvest.
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Table 8. Average moisture content of ears at harvest for
three dates of planting, two methods of planting,
and three rates of planting. Ingham County
experiment.

Rate of planting - : Method of planting ; Average

Plants per acre
Hills

Drilled ;

oo

May 5 planting

7,800 31.1 30.7 30.9
11,700 31.3 30.2 30.8
15,600 31.6 31.0 31.3

Average 31.3 30.6 31.0
May 24 planting

7,800 30.0 29.9 30.0
11,700 30.7 30.1 30.4
15,600 31.0 30.6 30.8

Average 30.6 30.2 30.4
June 1l planting

7,800 29.0 29.2 29.1
11,700 29.1 29.3 29.2
15,600 30.3 29.2 29.8

Average 29.5 29.2 29.4
Average - all dates

7,800 30.0 29.9 30.0
11,700 30.4 29.9 30.1
15,600 31.0 30.3 31.3

Average 30.5 30.0 30.5
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Figure 2. Effect of date of planting on moisture content of ears
at harvest for three hybrids. Ingham County experiment.

il
{
~
~
o)
-
| —
p 1
< | | -
Ve
~
b —
>
: 1 -+
+ 4 4
2 111 . 4
CEEEDERENEE gt
[ ] 1 | | + |
| | | |
T -él i i h
I T 1
BESEEmEL |
i3 g




-27-

The number of days from planting to the average date
when 50% of the plants were in silk decreased as the date
of planting was advancéd (Table 5). There were 14, 19, and
20 days differences for Michigan 51B, Ohio Ml5, and Michigan
29D, respectively, between the May 5 and June 11 plantings.
These data illustrate that the later plantings caught up, in
part, in plant development and maturity with the earlier plant-
ings.

Lodging. The percentage of plants broken below the ear
was significantly affected by all four factors in the Ingham
County experiment. Date of planting had the greatest effect.

Average lodging percentages for the three dates of plant-
ing were 3.8, 4.5, and 17.1%. There was a striking increase
in lodging for the June 11 planting (Table 9).
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Table 9. Average lodging percentage for three dates of
planting, two methods of planting, and three
rates of planting. Ingham County experiment.

p—

Rate of planting ; Method of planting ; Average

Plants per acre : Hills : Drilled

May 5 planting

7,800 0.8 0.8 0.8
11,700 .5 3k 4.0
15,600 7.1 5.9 6.5

Average L.l 3ok 3.8
May 24 planting

7,800 o2 2.9 3.6
11,700 5.8 3ok L.6
15,600 6.3 boly Sels

Average S5eks 3.6 L.5
June 11 planting

7,800 0 19.2 14.9
11,700 12.5 21.4 17.0
15,600 16.2 22.7 19.5

Average 13.1 21.1 17.1
Average - all dates

7,800 5.2 7.6 6.4
11,700 7.6 9.4 8.5
15,600 9.9 11.0 10.5

Average 7.5 9.4 8.5
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The interaction, hybrids x dates of planting, was signif-
icant, indicating a differential response of hybrids with date
of planting. Michigan 51B had the highest lodging percentage
at all three dates. Ohio Ml5 and Michigan 29D interchanged
relative positions with respect to lodging percentage depending
on date of planting.

Drill planting averaged 9.4% lodging and hill planting
averaged 7.5%. The difference was significant when tested with
error (C) but not significant when tested with the first-order
interactions. The only significant difference occurred in the
June 11 planting, where drill planting averaged 21.1% lodging
compared with 13.1% for hill planting. The two methods of plant-
ing did not respond alike at the different dates of planting, but
this interaction is . . significant when tested with the second-
order interaction.

Rate of planting had a significant effect on lodging when
tested with either error (D) or the first-order interactions.
Lodging increased as rate of planting increased. Plant popula-
tions of 7,800, 11,700, and 15,600 averaged 6.4, 8.5, and 10.4%
lodging, respectively. The effect of rate of planting on lodging
was generally consistent as evidenced by the lack of significance

for all interactions involving rate of planting.

Ear weight. Ear welghts, in pounds of dry matter, were not
subjected to analysis of variance. Examination of the data
(Table 10) showed that rate of planting was the only factor con-
sistently affecting ear weight. Ear weight decreased as the rate
of planting was increased.
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Table 10. Average dry weight per ear in pounds for three
dates of planting, two methods of planting, and
three rates of planting. Ingham County experiment.

Rate of planting - ; Method of planting : Average
Plants per acre ; Hills ; Drilled :

May 5 planting

7,800 43 46 k5
11,700 bl &2 42
15,600 .38 <39 «39

Average okl b2 42

May 24 planting

7,800 o2 k3 k3
11,700 37 .38 .38
15,600 «35 o34 «35

Average .38 .38 .38

June 11 planting

7,800 y oked k5
11,700 40 bl ol
15,600 37 <39 .38

Average 40 k2 o4l

Average -~ all dates

7,800 43 ob’ o dedy
11,700 39 40 40
15,600 37 37 «37

Average «40 okl 40




Saginaw County Experiment

Table 11 presents the summarized data on yield, moisture
content, lodging, and ear weight. Analyses of variance for

yield, moisture content, and lodging are given in Table 12.

Yield. The effects of hybrids, methods of planting,

and rates of planting were highly significant when tested with
the appropriate experimental errors. Rate of planting affected
corn ylelds more than hybrid or method of planting.

The differences among hybrids were expected from previous
information. The differences between Michigan 11A and the other
three hybrids were highly significant. There was no significant
difference between Michigan 51B and Michigan 36B. Ohio Ml5 gave
the highest yield.

Drill planting averaged 92.6 bushels compared to 84.8 bushels
per acre for hill planting. The difference, 7.8 bushels, was
highly significant when tested with error (B). The difference
is not significant when the first-order interaction, methods x
hybrids, is used to test significance. Therefore, there is
likely to be no significant difference between hill and drill
planting for all hybrids under similar environmental conditions
in north-central Michigan.

With populations of 8,300, 12,450, and 16,600 plants per
acre, the yields were 69.1, 91.2, and 105.9 bushels per acre,
respectively. Yields increased 22.1 bushels or 32% when rate
of planting was increased from 8,300 to 12,450 plants per acre.



Saginaw County experiment.

Yield, moisture content, lodging, and ear weight for four hybrids, two

methods of planting, and three rates of planting.

Table 11l.
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Table 12. Analyses of variance of yield, moisture content,
and lodging percentage. Saginaw County experiment.

¢ Degrees :
Source of variation : of : Mean squares

: freedom : ¢ Moisture :

: : Yield : content : Lodging
Hybrids 3 1270.6%%  179,0%% 58.1
Replications 3 34.1 14.6 32.1
Error (A) 9 73.8 8.1 17.6
Methods of planting 1 1457 .0%% 0.3 0.6
Methods x hybrids 3 151.8 2.1 23.6
Error (B) 12 69.1 1.5 9.5
Rates of planting 2 10945 . L** 3.2 lply . O*
Rates x hybrids 6 35.9 2.6 11.2
Rates x methods 2 60.3* 0.6 2.1
RxHxM 6 L4.8 2.5 14.8
Error (C) L8 17.2 2.2 9.3
Total 95

* Significant at the 5% level of probability when tested with
experimental error.

#%x Significant at the 1% level of probability when tested with
experimental error.
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Increasing the population from 12,450 to 16,600 plants gave

14.7 bushels or 16.1% more corn per acre. When the population
was doubled, 8,300 to 16,600 plants, yield increased 36.8 bushels
or 53.3%.

The relationship between yield and rate of planting was not
as straight for the Saginaw County experiment as it was for the
Ingham County experiment (Figures 1 and 3). The regression,

Y = 33.9 ¢ .0044X, indicates that yields increased 4.4 bushels
per acre with each increase of 1,000 plants within the range
8,300 to 16,600. A stand of 4,150 plants would be expected to
yield 52.2 bushels per acre if the same relationship between
yield and rate of planting existed. Likewise, populations of
20,750 and 29,900 plants per acre would yield 124.2 and 142.5
bushels per acre, respectively. These two populations would
provide five and six plants per hill or one plant every 8.4"
and one plant every 7%,

The interaction,‘rates x methods, was significant when
tested with error (C), indicating that in this particular exper-
iment the relationship of yiqld and rate of planting differed
depending on the method of planting (Figure 3). The interaction
is not significant when tested with the second-order interaction,
Assuming comparable soil and climatic conditions in north-central
Michigan, yields can be expected to increase as rate of planting

increases irregardless of hybrid or method of planting.

Moisture content. Moisture content of the ears at harvest

was not affected by method or rate of planting. The differences

between hybrids were expected.
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None of the interactions was significant. Differences in
moisture content were due to varietal characteristics in this

experiment.

Lodging. Rate of planting was the only factor significant-
ly affecting lodging in the Saginaw County experiment. Popula-
tions of 8,300, 12,450, and 16,600 plants averaged 2.3, 1.6, and
3.9% lodging, respectively. The difference between the first
two rates of planting was significant at the 5% level of proba-
bility. The differences between the first and third and between
the second and third rates were highly significant.

The main effect, rate of planting, is not significant when
tested with the first-order interaction, rates x hybrids,
indicating that rate of planting is not likely to affect lodging
for all hybrids in the north-central part of Michigan.

Ear weight. As in the Ingham County experiment, ear weight

decreased as rate of planting increased.
Two Locations Combined

Two hybrids, Michigan 51B and Ohio Ml5, were common in both
the Ingham County and Saginaw County experiments. The data for
the May 5 planting in Ingham County and the data for the Saginaw
County experiment (planted May 11) were subjected to an analysis
of variance to determine the effect of location.

Average agronomic data are presented in Table 13 and the

analyses of variance in Table 1.
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Table 14. Analyses of variance for yield, moisture content,
and lodging. Two locations combined.

L 2
.

: Degrees :

Source of variation : of : Mean squares

: freedom : : Moisture :

: : Yield : content : Lodging
Locations 2900, 7%* 3.30 19.36
Hybrids 3027 4%% 262,02%% 85.27%
Methods of planting 1687.6%x% 5.05 7.83

Rates of planting
Locations x hybrids

9963 , 2%* 2.9k 173 45%%
L.3 27 .10%% 394k

1

1l

1

2

1
Methods x hybrids 1 10.3 1.60 29,82
Methods x locations 1 195.8% .80 15.06
Rates x hybrids 2 2.6 L .07 L9, 37*
Rates x methods 2 28.6 1.62 2.02
Rates x locations 2 37.9 2.59 17.60
MxHxL 1 88.3 1.93 7.94
RxMxH 2 39.7 .03 6.90
RxLxH 2 81.8 3.19 2.87
RxL xM 2 77.9 .05 1.16
RxLxMxH 2 37.9 242 29,28
Error 72 L0.2 3.95 14.68
Total 95

* Significant at the 5% level of probability when tested with
experimental error.

*% Significant at the 1% level of probability when tested with
experimental error.
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Yield. Location, hybrids, methods of planting, and rates
of planting produced highly significant effects when tested
with experimental error (Table 1l4). Temperature and rainfall
conditions were generally similar at both locations (Table 1).
The more fertile Brookston soil type and the alfalfa-bromegrass
sod plowed under were probably responsible for the higher corn
yields obtained at the Saginaw County experiment.

Drill planting produced 8.4 bushels or ..l% more per acre
than hill planting. Rate of planting was the most important
factor affecting corn yields. Plant populations differed slightly
at the two locations because of the different row widths. Average
yields for the two locations were 68.3, 88.1, and 104.1 bushels
per acre for average plant populations of 8,050, 12,075, and
16,100 respectively. Yields increased 29.0% when the plant
population was increased from 8,050 to 12,075. A further increase
of 18.2% resulted from increasing the population from 12,075 to
16,100 plants per acre. Doubling the plant population from 8,050
to 16,100 resulted in an average increase in yield of 52.4%.

Methods x locations was the only significant interaction
when tested with the error term. While drill planting produced
higher yields at both locations in these experiments, the magni-
tude of the differences was not the same at both locations. The
differences between drill and hill planting were larger in the
Saginaw County experiment. The interaction is not significant
when tested with the second-order interaction, methods x hybrids
x locations, indicating that there is likely to be no interaction

in the population from which these experimental samples were
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drawn.

The lack of significant interactions indicates that the
effects of location, hybrids, methods of planting, and rate
of planting are independent of each other.

The main effects, hybrids and rates of planting, are highly
significant when tested with either of the three first-order
interactions, indicating that real differences in yield due to
hybrids and rates of planting may be expected in the population.
The main effect of location was significant at the 5% level of
probability when tested with locations x hybrids and rates x
locations but not significant when tested with methods x locations.
Location differences may be expected for all hybrids and rates of
planting but not for all methods of planting. The difference
between drill and hill planting was significant at the 5% level
of probability when tested with rates x methods but not signifi-
cant when tested with methods x locations and methods x hybrids.
There does not appear to be a clear-cut advantage for drill plant-

ing under all conditions.

Moisture content. As expected, the two hybrids differed

significantly in moisture content. Location x hybrids was the
only significant interaction when tested with the error term.
This interaction is not significant when tested with the second-

order interactions.

Lodging. Rate of planting and hybrids produced significant
effects on lodging percentage (Table 1l4). As the rate of plant-

ing increased, the percent of lodging increased. The incidence
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of lodging in Michigan 51B was significantly higher than in

Ohio Ml5. The rate x hybrids interaction was significant at

the 5% level when tested with the error term. Although the
average percent lodging increased for the two hybrids as the

rate of planting increased, the two hybrids did not respond the
same as the rate of planting increased. This interaction was not
significant, however, when the third-order interaction was used

for testing.

Ear weight. Ear weights decreased as rate of planting
increased (Table 13).



DISCUSSION

Results from one year's data are not sufficient to make
broad recommendations for 6ptimum date, rate, and method of
planting corn. Weather and soil conditions in Michigan are
so variable from year to year and from place to place that re-
sults for a period of years and for a number of locations are
desirable before general recommendations can be made with a very
high degree of accuracy.

The season of 1949 was unusually favorable for corn produc-
tion as evidenced by the highest average corn yield on record
for Michigan. Weather conditions and other environmental factors
responsible for the unusually high yields may have influenced the
experiments reported here so that the conclusions may not apply
in less favorable seasons. The results and conclusions of the
present study may be considered typical for comparable soil and
weather conditions. Experiments of the type reported in this
study will be continued to obtain additional data from which more

generalized recommendations can be made.

Yield. Rate of planting had a greater effect on corn yields
than date of planting, hybrid, method of planting, or location.
In general, interactions involving these factors were small and
not significant when tested with the next higher order interactions.
Therefore, these factors may generally be expected to operate
independently of each other with respect to their effects on corn

yields. A few of the first-order interactions were significant



when tested with the appropriate experimental errors, indicating
that these few interactions were operating to some extent in
these particular experiments. However, the interactions were
not of sufficient magnitude that they are likely to be operat-
ing to any extent in the populations from which these experi-
mental samples were drawn. Within the range of plant populations
studied, yields increased 4.0 and 4.4 bushels per acre for each
increase of 1,000 plants in the Ingham and Saginaw County experi-
ments, respectively. With comparable soil and climatic conditions
in central Michigan, highest corn yields would be expected with
plant populations of four plants per hill (40"xA0" or 42"x36")

or one plant every 10" or 11" in LO" or 42" rows. Since the

1949 season was more favorable for corn than generally expected
in Michigan and until additional information is obtained in less
favorable seasons, a stand of three plants per hill or one plant
every 13" or 14" in L4O" or 42" rows is recommended for average
corn groking seasons and averége soil fertility. To obtain this
stand at harvest, it would be necessary to increase the planting
rate to allow for plant losses due to poor germination, faulty
cultivation, birds, etc. Unpublished data from experiments con-
ducted in 1948 on droughty, light sandy soils near White Cloud

in Newaygo County and near Gaylord in Otsego County showed that
yields were significantly higher for three plants per hill in 4LO"
rows than for two plants per hill (11). Highest corn yields in
1949 were obtained with four plants per hill (40" x 40") in
experiments conducted in Monroe, Kalamazoo, and Newaygo Counties

(11). Zurakowski (16), in a compérison of two versus three plants
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per hill for a large number of hybrids in the 1947 and 1948
hybrid corn trials conducted in Ingham County near East Lansing,
found that three plants per hill gave significantly higher yields
than two plants per hill. In general, all hybrids responded
alike to increased rate of planting.

It is possible that further increases in yield might have
been obtained if the next higher equivalent of stand (19,500
and 21,750 plants per acre for the Ingham and Saginaw County
experiments, respectively) had been tested. From the results
of rate of planting studies at other experiment stations (4) it
is probable that the increase in yield would have been small.

Inspection of a number of corn fields in Michigan in 1949
revealed that the average stand was approximately one plant in
every 18" of 40" rows. This is equivalent to 8,700 plants per
acre. On the basis of rate of planting studies conducted to
date, it appears that Michigan farmers could increase corn yields
materially by increasing the number of plants per acre.

Increasing the number of plants per acre reduced the weight
per ear but the additional number of ears per acre more than
offset the reduction in ear weight. Many farmers erroneously
measure their corn yields by size of ears - the larger the ear,
the bigger the yield. The fallacy of this practice is evident
from the results presented in this study.

Approximately 75% of the corn land in Michigan is drilled
in the row. The Ingham and Saginaw County experiments conducted
in 1949 showed 2.4 and 7.8 bushels, respectively, higher yields
for drill planting than for hill planting. These differences
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were significant for these particular experiments but were not
of sufficient magnitude that they are likely to occur with all
hybrids, dates of planting, and rates of planting in central
Michigan. The advantage of two-way cultivation in weed control
for hill planting was not measured in these experiments since
all plots were kept equally free of weeds. In weedy fields
this advantage in cultivation may more than offset any possible
yield advantage in favor of drill planting.

The highly significant decrease in yield for the May 24
planting date compared with the May 5 and June 11 plantings in
the Ingham County experiment was not expected. In south-central
Michigan, May 24 generally would be considered an optimum date
of planting, more so than the May 5 or June 11 dates. Ideal
weather conditions for corn in 1949 prevailed from early May
through October. Daily temperatures were generally higher and
there was less rainfall during the critical tasseling-silking
period and shortly thereafter for the May 24 planting. This
might account, in part, for the lower yields from May 24 planting.
Average daily temperatures not exceeding 74°F, with no daily
peaks exceeding 96°F, and sufficient moisture to keep the top
soil damp at all times are considered ideal during the three-week
period following tasseling and silking (15).

The effect of location on corn yield was expected in view
of the more fertile soil in the Saginaw County experiment. First-
order interactions involving location were not significant when
tested with second-order interactions, indicating that the effects

of hybrids, methods of planting, and rates of planting are
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independent of location effects (Table 14). Hybrids, methods
of planting, and rates of planting generally responded alike at
both locations. The 4.2 bushel difference in favor of drill
planting was not significant when tested with interactions of
methods x hybrids and methods x locations. It was significant
at the 5% level of probability when tested with rates x methods
interaction, indicating that drill planting may be expected to
provide higher yields at some rates of planting in the popula-
tion.. The difference does not approach the 1% level of proba-
bility. |

Moisture content. Date, method, and rate of planting did

not significantly affect moisture content of the ears at harvest
when these effects were tested with first-order interactions. In
the Ingham County experiment the effect of rate of planting was
significant when tested with error (D). In this particular
experiment there was a trend toward higher moisture content with
the higher rates of planting. However, the differences were not
large enough that they are likely to occur consistently under

all conditions.

Lodging. Late planting, June 1ll, in the Ingham County
experiment resulted in significéntly more lodgihg than the two
earlier days of planting. Several light frosts and a general
killing frost on October 24 preceded harvest of the third plant-
ing. The more brittle and dry condition of the stalks undoubt-
edly added to the stalk breakage. The difference does not appear
to be due to differences in corn-borer infestation, although no

detailed data on borer infestation were taken. Marston (12)
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found that the number of corn-borer eggs decreased as the date
of planting advanced, but the percentage of larvae survival
increased except for the late date of planting. The multivoltine
form which lays its eggs in May or early June and again in July
is not believed to be present generally in central Michigan.

There was a trend toward more lodging with drill planting
than with hill planting. The differences were not great enough
that they are likely to be a general characteristic of the popu-
lation. In areas where root lodging is a problem, more lodging
might be expected in hill planting where one infected plant could
infect the other plants in the hill more easily. Where stalk
lodging is due to corn-borer and/or stalk-rotting diseases, more
lodging might be expected in drill planting since there is less
protection from wind in drilled corm.

Lodging percentage generally increased as the rate of plant-
ing increased. The one exception was in the Saginaw County exper-
iment where there was less lodging for the second rate of planting
than for the low rate of planting. The general trend is likely
due to somewhat smaller stalk size at the heavier rates of plant-

ing.
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CONCLUSIONS

The effects of three dates of planting, two methods of
planting, and three rates of planting for three hybrids on
yield, moisture content, lodging, and ear weight were investi-
gated in an experiment conducted in Ingham County. Two methods
of planting and three rates of planting for four hybrids were
studied in a second experiment, conducted in Saginaw County.

Both experiments were conducted in 1949, which was an unusually
favorable year for corn production in Michigan.

(1) Rate of planting had a greater effect on corn yields
than date of planting, hybrid, method of planting, or location.
These five factors appear to operate independently of each other
as evidenced by the general lack of significance for interactions
involving these factors.

(2) Highest average yields were produced with populations
of 15,600 and 16,600 plants per acre at the Ingham and Saginaw
County experiments, respectively. Within the ranges 7,800 to
15,600 and 8,300 to 16,600 plants per acre for the Ingham and
Saginaw County experiments, yields increased 4.0 and 4.4 bushels,
respectively, for each increase of 1,000 plants. It is suggested
that Michigan farmers may increase corn yields matérially by in-
creasing the plant population per acre.

(3) Drill planting averaged 2.4 and 7.8 bushels per acre
more corn in the Ingham and Saginaw County experiments, respec-
tively. These differences are not of sufficient magnitude that
they are likely to occur with much certainty for all hybrids,

dates of planting, and rates of planting in central Michigan.
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(4) May 24 planting in the Ingham County experiment re-
sulted in a significantly lower yield than May 5 or June 11l
plantings. Long-time data are needed to establish optimum
planting dates.

(5) Date, method, and rate of planting did not significantly
affect moisture content of the ears at harvest. While there was
a trend toward higher moisture content at the higher rates of
planting in the Ingham County experiment, the differences are
not likely to occur consistently in the population as a whole.

(6) Late planting (June 11) in the Ingham County experiment
resulted in significantly more lodging than the two earlier dates
of planting.

(7) There was a trend toward more lodging with drill planting
than with hill planting, but the differences were not large enough
so that they are likely to be a general characteristic of the en-
tire population.

(8) In the Ingham County experiment, lodging increased as
the rate of plaﬁting increased. The high rate of planting in
the Saginaw County experiment also gave the highest percentage
of lodging, but the second rate of planting lodged less than the
low rate.

(9) Ear weight decreased as the rate of planting increased,
but the additional number of ears per acre at the high rate of
planting more than offset the decrease in ear weight.

(10) Additional experiments at more locations in good and
poor seasons are needed before general recommendations can be

made.
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Table 15. (continued)

—
—

Hybrid, date of

planting, method of : Replications
planting, and rate : :
of planting 1 2 : 3 L
51B - 3 - l 5909 61603 6‘4-03 590‘0’ 214'709
2 84.0 88.5 79.6 77.1 329.2
3 100.3 92.3 96.1 85.6 374.3
L 63.8 55.2 58.5 64.3 241.8
5 86.3 91.7 66.3 73.2 317.5
6 100.0 102.4 93.3 91.3 387.0
M5 -3-1 62.0 73.8 67.2 69.5 272.5
2 87.7 90.5 85.4 82.1 345.7
3 93 .4 98.9 92.5 91.5 376.3
L 73.0 735 71. 69.3 287.4
5 84.2 97.0 95.1 80.4 356.7
6 93.8 107.6 108. 91.8 401.2
29D - 3 - l 68-3 7709 7100 56.0 273.2
2 93.2 88.3 8l.1 69.5 332.1
3 121.9 100.2 97.5 87.1 406.7
L 78.6 78.1 6L.9 58.0 279.6
5 100.9 96.5 100.5 72.0 369.9
6 117.4 116.1 111.6 86.9 432.0
Key applicable to all Ingham County experiments
Hybrids: Michigan 51B Date of planting: 1 May 5,1949
Ohio M15 2 May 24,1949
Michigan 29D 3 June 11,1949

Method of planting: Hilled 1, 2, 3
Drilled 4, 5, 6

Kate of planting:
1l & 4 plant per acre equivalent 7,800
2 & 5 plant per acre equivalent 11,700
3 & 6 plant per acre equivalent 15,600
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Table 16. (continued)

D e e e———————————————————————————————————————eere e
e ———————————————
L]

Hybrids, date of

planting, method of : Replications
planting, and rate : : Total
of planting 1 2 3 s
51B = 3 =1 27.7 26.8 25.8 25.8 106.1
2 24.9 25.8 2L.5 26.5 101.7
3 29.2 26.5 28.1 30.4 114.2
L 26, 7.2 27.8 28.6 110.4
5 25.9 24.3 28.0 27.2 105.4
6 24. 29.0 26.5 28.4 108.2
P‘Il'). - 3 - 1 290“‘v 28.1 2708 31-1 1160‘0
2 30.0 28.7 30.0 29.6 118.3
3 29.6 30.4 29.4 32.9 122.3
L 27.9 29.8 28.7 29.1 115.5
5 28.5 29.1 26.9 29.8 114.3
6 26.5 28.8 28.5 29.0 112.8
29D = 3 -1 35.1 32.7 27.7 29.8 125.3
. 2 29.8 36.8 30.7 32.3 129.6
3 33.0 30.0 31.0 33.6 127.6
I 32.7 31.4 28.1 32.0 124.2
5 30.2 32.1 37.0 32.3 131.6
6 30.9 30.8 33.0 4.7 129.4
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Lodging data expressed in percent.

County experiment.
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Table 17. (continued)

L -

Hybrids, date of  : :

planting, method of : Replications :
planting, and rate : : : : : Total
of planting : 1 : 2 : 3 : A :
51B -3 -1 20.0 15.0 15.0 15.79 65.79
2 10.0 23.33 13.33 16.67 63.33
3 25.64 32.50 12.5 10.0 80,6l
b 30.0 0 30.0 15.79 75.79
5 30.0 34.48 18,52 10.0 93.0
6 34.21 23.68 20.0 7.5 85.39
M5 -3-1 25.0 10.0 5.0 5.0 45.0
2 23.33 6.67 16.67 10.0 56.67
3 17.95 12.5 18.42 12.5 61.37
b 35.0 20.0 30.0 10.0 95.0
5 20.0 20.0 16.67 23.33 80.0
6 17.5 27.5 30.0 30.0 105.0
29D = 3 -1 0 10.0 0 5.0 15.0
2 10.0 10.0 3.33 6.67 30.0
3 17.50 10.0 10.0 15.0 52.50
L 20.0 10.0 20.0 10.0 60.0
5 32.14 25.0 16.67 10.0 83.81
6 25.0 17.5 20.0 20.0 82.5
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Table 18. Ear weight in pounds. Ingham County experiment.

Hybrids, date of ;

planting, method of : Replications :
planting, and rate : : : : : Total
of planting : 1 H 2 HE ) : b 3
51B - 1-1 o43 k2 3h4 «39 1.58
2 oLk <33 okl 37 1.55
3 ¢35 «35 40 32 l.42
& 56 okl 34 43 1.74
5 okl «39 o4l k2 1.63
6 <40 35 ¢35 .36 1.46
M5 -1-1 «39 <39 «39 okl 1.58
2 40 bl .35 <39 1.55
3 ohl okl <35 37 1.54
I 52 <39 .36 «35 1.62
5 o ltly +4O0 <39 3L 1.57
6 <40 k42 .38 37 1.57
29D - l - l 057 050 051 053 2011
2 46 47 46 b2 1.81
3 « 40 k7 oh4l 37 1.65
I «53 «53 .62 48 2,16
5 o3 «50 49 46 1.88
6 37 o5l 43 «39 1.70
51B - 2 -1 okl 40 40 «37 1.58
2 .36 «33 .32 .32 1.33
3 «30 o34 .28 .31 1.23
L k3 .38 .36 .36 1.53
5 37 «30 31 «30 1.28
6 34 «29 «28 31 1l.22
M5 -2-1 <39 4O 37 k42 1.58
2 .36 .38 .36 40 1.50
3 40 «39 «37 .38 1.54
k .36 <40 <40 40 1.56
5 36 o3 .30 .38 1.47
6 33 37 .30 . 3k 1.34
29D - 2 - 1 «57 olely 48 k43 1.92
2 o5 42 «39 o34 1.60
3 .38 .36 «35 31 1.40
L .56 «53 L6 N 2.01
5 ol 50 k2 .40 1.76
6 37 <39 «35 37 1.48



Table 18. (continued)

Hybrids, date of

planting, method of : Replications :
planting, and rate : : : Total
of planting : 1 2 3 L :
5lB - 3 - l ol#5 o‘+6 ol&l oln}6 1078
2 oltly obly okl 40 1.69
3 .38 37 37 36 1.48
b olily k2 k2 46 1.74
5 .l‘,l{ .‘}7 036 036 1.63
6 okl o4l 37 .38 1.57
M5 = 3 -1 .36 k43 37 .38 1.54
2 «39 ¢35 37 39 1.50
3 .36 37 .36 o3h 1.43
L .51 «39 40 «39 1.69
5 37 .38 okl .36 1.52
6 +36 .38 .38 35 1.47
29D - 3 -1 olely «52 51 ok3 1.90
2 49 k2 L0 .35 1.66
3 b5 «39 37 35 1.56
L «50 e53 ) 43 1.92
5 «53 49 ok3 «37 1.82
6 o b5 46 k3 «33 1.67
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Table 19. Yield in bushels. Saginaw County experiment.

Hybrids, method of : Replications :

planting, and rate : : ¢ Total
of planting 1l 2 : 3 L :

2 82.2 83.2 76.9 65.7 308.0

3 93.6 94.1 95.2 86.3 369.2

4 59.0 56.9 68.0 71.7 255,6

5 87.4 88.5 85.8 90.1 351.8

6 94.1 99.4 96.8 107.2 397.5

51B = 1 67.5 68.5 63.5 66.5 266.0

2 86.3 80.3 78.3 77.8 322.7

3 97.6 91.6 95.1 89.1 3734

L 74.2 67.1 69.6 76.7 287.6

5 96.1 85.0 98.1 98.6 377.8

6 109.7 113.3 120.5 119.0 L62,.5

2 100.7 105.0 89.5 82.8 378.0

3 112.9 111.9 103.6 96.2 L24.6

L 65.6 78.6 69.9 65.6 279.7

6 99.8 116.2 113.3 99.8 429.1

2 94.1 100.5 89.1 95.5 379.2

3 116. 114.9 108.5 108.0 Ly7.8

k 77 4 79.8 83.2 79.8 320.2

5 99.5 106.3 109.3 108.3 L23.4

6 117. 113.9 124.2 127.7 483.1

Key applicable to all Saginaw County experiments

Hybrids: Michigan 11A Method of planting:
Michigan 518 Hilled l, 2, 3
Michigan 36B Drilled 4, 5, 6
Ohio M15

Rate of planting:

& 4 plant per acre equivalent 8,300
& 5 plant per acre equivalent 12,450
& 6 plant per acre equivalent 16,600

(VRN
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Table 20, Moisture percentages. Saginaw County experiment.

Hybrids, method of : Replications
planting, and rate : : i Total
of planting 1 2 : 3 : L
11A - 1 29.4 2h.1 22.5 23.6 99.6
2 26.8 2oy 2Lk 22.3 97.9
3 26.8 2.4 28.1 24,0 103.3
b 27.8 Rlyoly 2L.2 22.8 99.2
5 26.8 22.5 23. 22.7 95.6
6 27.2 25.8 24 .4 24.2 10l1.6
51B - 1 32.0 29.0 25.8 25.9 112.7
2 29.8 28.8 26.1 26,8 111.5
3 30.2 30.8 27.9 27.2 116.1
N 29.5 25.5 26.5 29.3 110.8
5 29.0 30.6 27.1 26.5 113.2
6 28.1 25.8 25.8 26,8 106.5
36B - 1 29.4 32.8 31.9 31.3 125.4
2 30.5 31.1 30.5 31.7 123.8
3 29.2 29.8 31.4 29.2 119.6
L 30.6 32.1 31.3 31.3 125.3
5 30.7 27.8 32.1 31.8 122.4
6 32.2 31.3 32.6 30.8 126.9
Ml5 - l 32.2 3205 2908 2809 1230‘0
2 32.0 26.5 30.4 28.6 117.5
3 29.2 28.1 31.5 31.0 119.8
L 31.1 31.8 31.9 31.3 126.1
5 294 29.8 31.9 29.2 120.3
6 30.8 25.0 30.4 31. 117.5
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Table 21. Lodging data expressed in percent. Saginaw
County experiment.

Hybrids, method of : Replications :
planting, and rate : : : : Total
of planting : 1 2 : 3 4 :
11A -1 0 3.57 0 7.14 10.71
2 2.38 2.38 L.76 5,00 14.52
3 0 1.82 7.41  3.57 12.80
& 0 7.14 0 0 7.14
5 0 0 2.50 O 2.50
6 1.79 3.85 3.57 1.79 11.00
51B = 1 0] 3.57 0 0 3.57
2 2.38 2o Lly 0 0 L.82
3 1.79 5.36 21.82 1.79 30.76
IN 0 7.14 10.71 10,71 28.56
5 0 2.38 9.52 2.33 14.23
6 3.57 12,96 11.11 5.36 33.00
36B - 1 0 3.57 0 0 3.57
2 0 2.38 0 0] 2.38
3 5.36 7e1l 1.79 O 14.29
I 0 3.57 0 3.57
5 0 L.88 2,38 0 7.26
6 0 0 0 1.92 1.92
M5 -1 10.71 3.57 0 0 14.28
2 0 0 0 0 0
3 0 5.36 0 1.79 7.15
I 0 0 0 0 0
5 0 0 2.50 2.38 4.88
6 0 0 7.27 5.36 12.63
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Table 22. Ear weight in pounds. Saginaw County experiment.

—
L d
.

Hybrids, method of : Replications :
planting, and rate : H : : : Total
of planting : 1 : 2 H ) : L
11A - 1 40 45 42 43 1.70
2 «39 .38 36 o34 1.47
3 35 37 37 .32 1.41
L 40 okl olily 47 1.72
5 o k42 ole3 ols3 46 1.74
6 <33 okl .38 40 1.52
51B - 1 olely k2 o o lely 1.74
2 bl «39 .36 37 1.53
3 37 «33 36 33 1.39
I 42 48 oLt7 o5 1.82
5 ole5 37 46 ok5 1.73
6 .39 oli5 'Y 45 1.76
36B - l Qk? .A'L" 050 .ho 1.81
2 47 46 k3 <39 1.75
3 o lely <40 37 «35 1.56
L 48 55 46 ok 1.94
5 43 46 49 o4l 1.79
6 37 ok k3 .36 1.61
Ml5 - 1 oho 035 051 o‘f3 1069
2 40 olly <40 b2 1.66
3 okl .39 .38 «37 1.55
L «39 okl Y 42 1.69
5 «39 «39 46 o3 1.67
6 .38 k2 43 .39 1.62




0 UsE CHLL

JUN2 7 007




WTREICTYaTI

1293 01762 5413



