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INTRODUCTION

In recent years many farmers have been planting corn thicker in an
attempt to increase the yield. Rate of planting experiments in many
states have shown that corn yields can be materially increased with stands
up to 16,000 or more plants per acre where fertility and moisture con-
ditions are favorable. Ears are smaller and, in some cases, there may be
more lodging when stands are increased.

Most experimental results in rate of planting experiments have been
obtained from plots harvested by hand in which all tne corn was saved and
included in the total yield. Since the mechanical corn picker normally
leaves some corn in the field, it appeared desirable to determine if the
. farmer who harvests his corn mechanically, is likely to obtain results
similar to those obtained from hand picked plots.

The smaller ears produced at higher rates of planting raises the
question, does the mechanical corn picker get these smaller ears? In-
crezsed lodging raises the question, does the corn picker harvest these
lodged stalks?

The purpose of this study was to determine the effectiveness of

mechanical harvest of corn planted at various plant populations per acre.
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REVIEW OF LITERATURE

Several states have investigated the effect of plant population on
corn yields. Since the results depend so much on the variety of corn,
fertility level, moisture conditions, temperature, and other factors,
only a few studies are reviewed here.

Rounds, Rossman, Zurakowski and Down (4) conducted rate, method,
and date of planting experiments that were hand harvested from 1947 to
1950 in Michigan., Similar tests have given similar results from 1951 to
1953. The ability of a hybrid to give a bigger response to increased
planting rate was found to be a varietal characteristic that was not
dependent on the maturity or yielding ability of the hybrid. In 1947,
1948, 1949, and 1950, yields were significantly higher as the planting
rate was increased. They found that the ear weight decreased as the rate
of planting increased, but the loss ih ear weight was more than offset by
the larger number of ears per acre. In these tests, rate of planting had
no consistent effect on stalk lodging. Response to nitrogen side dress-
ing increased as the rate of planting increased on Conover loam that was
planted to corn for the third successive year. Nitrogen side dressing
had no effect on lodging. Weather was generally favorable for good corn
production.

Huber (3) had also found previously that thin stands of corn pro-
duce larger ears but lower yields than thicker plantings in Pennsylvania;

In contrast to the Michigan results, Bryan, Eckhardt, and Sprague

(2) found that closer spacings of corn plants consistently had more






lodged plants than wider spacings in Iowa.

Relatively little research has been done on mechanical harvest of
corn at different plant populations per acre., Smith, Lyness, and
Keisselbach (5) conducted a picker test in Nebraska in 1948. They used
three rates of planting for their drilled rlots and for their check
planted plots. For the drilled experiments spacings of 10, 1, and 21
inches between rlants were used. For those experiments check planted
2, 3, and l plants were planted per hill., Their results showed that
there were few consistent differences between rates of planting. They
found that when the grain of ear corn reached an essentially air-dry
condition in the fall the picker did not shell as much as it did later
in the season even though the kernel moisture remained about the same,
They reported that the mechanical corn picker operated most efficiently
at a kernel moisture content of 20 to 24 percent, Where harvest was de-
layed losses due to ear drorring, stalk breaking, and shelling by the

picker increased after the grain reached 17 to 20 percent moisture.
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METHODS AND MATFRTALS

Three hybrids and four rates of planting were included in the
experiment at five locations. The hybrids were Michigan 350 (90-day
relative maturity,) Michigan L8O (105 day,) and Michigan 570 (110 day.)
The four rates of planting varied depending on the location. Six ex-
periments were planted; two in Ingham County, and one each in Saginaw,
Kent, Kalamazoo, and Monroe counties.

A1l plots were planted by hand using excess seed and later thinned
to the desired stand. The plots varied in size and shape depending on
location. Split plot designs with either two or four replications were
used, Details for each location are given in Table 1.

In the two experiments conducted on the Michigan State College farm
in Ingham County, two of the four replications were side dressed with
forty pounds of nitrogen (120 pounds ammonium nitrate) per acre.

Counts for stand, stalk lodging; and root lodging were made just
prior to harvest. Stalk lodging refers to the plants broken below the
ear, Root lodging refers to the plants leaning at an angle of thirty .
degrees or more from the vertical. Each experiment was harvested by the
cooperator with his corn picker, adjusted by him for picking his corn
crope. After harvest the corn from each plot was weighed, and the poorly
husked ears and the "clean" ears (those with no husks left on the ears)
were counted to determine "cleanness" of picking. All plots were gleaned
for ears that the picker missed, and the gleanings were weighed. Two

quadrant determinations were made per plot to estimate the amount of
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Table 1 = continued

Exp. Phosphorus Fotash
Location no. pH lbs/acre 1bs/acre
Ingham 102 6.l 67 125
County
Ingham 106 Tl 77 104
County
Saginaw 103 6.9 106 132
County
Kent 105 No soil test
County
Kalamazoo 107 6.3 175 365
County
Monroe 104 6.4 Lo 152
County




shelled corn left in the field by the picker.

A moisture sample consisting of ﬁ one-inch section of cob and grain
from ten ears of each plot was taken, weighed in the field, dried in an
oven, and weighed again., Moisture percentages reported are those for
the ear moisture.

Analyses of variance were made for yield of corn obtained from the
picker, gleaned ear corn per acre, and bushels of gleaned shelled corm

per acre. All yields are reported as bushels of shelled corn at 15.5

percent moisture per acre.



EXFERIMENTAL RESULTS

Ingham County, Experiment 102

Experiment 102 was conducted on the Michigan State College farm in
Ingham County near East Lansing. Two of the four replications were side
dressed with L0 pounds of nitrogen the latter part of June. Average
yields, bushels per acre of shelled corn at 15.5 percent moisture, har-
vested with the picker are presented in Table 2., Analysis of variance
in Table 3 shows that rate of planting and nitrogen side dressing sig-
nificantly affected the yield. There were no significant differences
due to hybrids.

Yields at the three higher plant populations (approximately 1,700,
19,500 and 22,700) were significantly higher than yields at the lower
population (approximately 10,000 plants.) However, there were no sig-
nificant differences in yield among these three higher populations, The
best yields were obtained with about 19,500 plants per acre and side
dressed,

There were no significant differences in gleaned ear corn among
hybrids, rates, fertilizer, or any of the interactions in Table L. On
the average, the picker left about 5.5 bushels of ears per acre. The
average gleanings were L.5, 3.7, 6.9, and 7.2 bushels per acre for popu-
lations of 10,063, 14,742, 19,521, and 22,748 plants per acre respec-
tively, when expressed as percentages of the total yigld, the gleanings
of ear corn averaged L.5, 3.3, 5.0, and 5.7 percent for the four plant

Populations, The picker was effectively harvesting the smaller ears of



=Clee

102

nendv

Fsmerir
Xperd

o QO

s O

o 5
L 0
v e o

L ¢
=l £

C

4

Q)
| ¢ e
K

Al D

D=
. 1 -
= 0
O L &N
o h d
4. ©
QL T
By =
D =
o 5 U
D ﬂ e
O O
MO
Q O
& P —
P 0
L) 42
o o
~ ©
Q-
2,
|
4+ IO b
O T &
QO O
“‘ e
]
1 &) &0
£ o
5L 2 o
0
() 1)
4 2 &
S o «Q
£
&' %y
£ = C
34 C
w.
- ~
) &) 4
¥ ord o
£
& e
pe S
O«
ol e
- @
= £q
~t
(O F

neTr

n

acTeE

N\ O O »)r_, T
—~ = ~

0~ [~ (o
r~ a3 Y
N,
| r O\
| Q [ o e O
|
t
|
|
4 A
~~ . e b T P50
{ ~ Tt ST 1 1 NN
~ — N S~ N

N N
J ooy =t <t
N £ N S M S S o N N N N

~ =N\~ O~

|
|
| NANH AN =00 N O = Qm,rfu,..r( m;.?_,37. A N\ Q/Q/.L?/D/O 32310/&#.)7..17.30
| g oW . - - - . S B i ) Ny 18 N . @ o & ¢ ¢ q e o 2 o & o * o * o 4 e o o
=08 Pty ] e e X T Lu,,,hn\.\ulm\_c 2 '] ﬁf N D=ftad 3 o= o OO & ] B b= SR rho G e e O
[ NN N N O QUAND O NN O Zhion 0N OV 3147 Ny 33,4)4 N gojpenononna ajenn ol 4 3 g o
t }
| |
4 s - P - - o L i SRR HSSSER < o ite] PR ey o] A S o |
t ]
| ) > OnH DN NG /C?.On:“»u:)a)“(/l\u.ll/Qw)&H»?r.i.?.o/O\ﬂSBo;37.CM
W LB N e e 8N R e P 5 P e o o o o o o = L AT e R
{ ] ) O N O l,(_,/cc.,lr:2?/.7:)?“.):) O\ D= ANCD 202/01L/OQ,,770 C/_
| \C O N [=\0 1N &0 U= O N0 /JJJ O N \O \O \OpPO 0= D4\O \O O LN N W \O 7/um
| : « w
' & S Sy SNUISE) SRS SO SIS ARty W S A |
| ! IM[ 1 4 i “
i {
! =t N4 NN — r~ QO NG O MO N ININ (Ot - =ieD n.k/O l «)7,))& WONO NN\ ON\Ojeo \O N \O -0l v O !
- . - . L . . - - R - - - . L] - L - . < - . - - - . L] . L] - . L] - . - . L] L] J L] L] - - Ll 0_
"N QO Q — O D= 0~C0 <t O D~ F O\ ONO 7.70 QO MNINOWNNOCO0O MO NOY YONO O |
NN o O N b= \O A0 0.0 0 D= \O \O =7 LIVNEO { A.J:/?_./A/O,G/OSSS,/O/\/O7771/0 o~ 0~ )
| } |
, 2 : b e ] J
} w !
| | 3
=y eV oVl S N0 MOV NO . TN ~O0\C 51_5 ,T»u_?) 0172 ,L,..//D 2»;7.2250(&13,.
8w e B s, o os s 9w letis el eiile Vel e tuk S TSI o o o o e e telii e e s L el
— - o oV N Mo N MNO Q“l\u.l ~ l_ NoY ?‘ T R ol e Al ean ot
_ ﬁ i : y
T —— ,!w,«il',[_nw; . o 4
~ ) { i ~
hooy: 3 X ] - C el aVR Vol o Vo e i @ 7..7.,)2 ? 7,:2 O ah-hies) ,bwca 1N QUi D= o oo YNt -
YRR I 5. D TG R T e e Tl A LI DR e« e o o o ¢ of w @ S o o ol w8 ke e el G g
O ¢ \ O I - D e =t (@) ,r: Moy J IO Oy © RO 0= OO eSO\ Oy D= =F 10
— o [0 e Wo 2 o g P o gl o Ll ) Lllﬁ;o.fja)%_)_l N H SN N SHON N S o on o ol
! i & } ,, e B T {
| | m ” : “ m
“ w | i ! |
D -1 AN~ 10 = e (i o ™M r— = C\} CXYICY xﬁp),i/,,ml N O\ QN h/r) = 1__1 C/J(D,,/p — i_h/ n 1 o\ O N v
- - . - . - - . - L . - - . L - . . - - L . . L - . . Ll _ . . - . - -
- QU C N~ OO0+ v O IO CNRNO cOft ;,,tﬁ.(, r,,,r,f ?,,(,:o (9] Q O N~
o A O (a Ul a2 W oV B o\ BeaWepWenWa Wi W1aTWasn! (T H T oV DJ [QUH QN oV} A/“ N 2“0; N O_Mﬂc eV et oz 8 un Ho &)
! i | M :
: e e -
| ) ]
- C \ = SN0 O O 0NN M= 1N\0 | CORN @ Jw ¢ By g o\ (0’8 T‘DS OPNO 3,.?)_0/ ~ N0 O
f =+ o\ A D= YN B~ M NN TN YA 0~ 6N OOV IRESE 1O\ ROVLA UNESE NO YA L) Z=Hiaoy. of o Lo sh S Rt e =
- - . L d » - - - - - » - - » - - - - - - - - L . - - . - - . Ll L - - .m - - .vﬁ;‘ - .« - - - L - -
| { i
| H ! |
‘ 4 « - 4 e e SUDIIES EENUUBISNSS SV SO
: ﬁ | : i
] 4 “ o
oY t 2 OO QM " — O~ oy T oy il OFS 0N VO O VT IALARD =0
& 3 NoRVoR I\l - 1N\ O ~FIARAND = 0= =N D~ \O N0 \O Lf)x.T>3 NAO \O O LAND \O
- . - . . » » . . . . - . - . © - . . . s . - o) e N . . ol o o 0. & UBCBS (Sl By e e et e . - .
! ,_, _ i ,
! | Al .
. et B R e B
| m | | | “
| | | {
- ~ -4 \O = OO O\ M~ M0 H o\ alc VO I OV OO I T RD ¢ \/ﬁ)rl ) €Y ,ﬂ W NN N ¢ (VN iy s “
* o B - - . . . » . . e e o . o & et Jel e e UV N BT A o/ o ® e} & e -. . e/ s o o] & o o «.
+ o ( | ~1 —~ § = ~N MO OO _wli,,.wl* _Y...naﬁ,mcl 45)23/.335_1%«{4121?22 i
i } [ f
1
- p A, i I B MRS L =
’ !
i ﬁ t | _
| i
- J B 1 - o O e fy)_);_wa O Jk ~FrH# O = N0 N ﬁl/Om
- . . © . ¥ . . ~ . . e - . .~ . - . . . - . * “ - » L] - - - . - a o Y - - . E - - L . ] L
3 % - e i o e o i e 3?_« R, ..,,Zn,a,?i-url saeN HaViaaWall!
o , |
” | ” |
'S + 4 - — —~ - —— e
} } | m 4
| w | *
r ) oy Fe== M OWNO -F OO M4y O o WN-TF N Mo N Ol G\ 0\O @ Nfco N ¥ 1 \O}
. ™ . 0 . v . - . ) . . . . . . . . B . ™ . . - - . . . . L) L] . . .* ° e o e - * . . u ) . ®
5] 0~ 0O O N L 4 LM ASHND AN SO O OO N e H??)d;fﬁ?)&( oy g o iy Yt ,D\u\uﬁ
r-1 | ! i
- + e S 4 — u-(.ki_ﬂ
| / ! 1 H
) '
q
A O Nyt W N iy qgpet B0 T o Wol oo I oV s 2 s § G 0 45n ¢ [o [10.0) 1N QO ONQY O Y 7.?,,01 143 4(//0
- . - - - - . » - - - L - L - - L . L L - L] - L] - - - . L] - - - . h Ll .. . - - L ]
o & =t 0N\ XS NNV A - o Oy U ;..),.?.f; N oY =N\O /0_70 O n/...D,O/O,L \u.ﬂoﬁjb:/_
r- % ! [ ! m
S y,A_llf o P
“
i ~ O~ oY) o\ M —~ 1.,3 C;lg)ﬁ)lh/on.z_\hwf)OC/O/ ONON Oy ON QY NO
} . BN s g R Py S R o o @ o o o o "€ e &  oflfen IUGNIS e U
, t 0= O :6&165r8&2!3650539
{ ribes il s QO o VYO N« AN Ho Yo A oy ol fovay O
g i & '~~~ o B 1 e B B e ~ ll«lll ~ —

ﬂ.,,b15«)1Om17o,3ﬁ51353065Zo/cc.rc
- - - * * L . . ] L] -l ® . .
g g e and ddd e dasdadsy
O OO ™ HIA o S )
I S e e Rl S B | PSR R o i, S

- . L - Ll L
O\ AL LKA\ ) VLEN ON 6
= s WaV IRV aWe )
~ —~
; i “«
(e o [lls o Wha i 1 0 Yoiea 1o (o) e S 00
e P (@ B e T )
C~0~0O 0 Ow N
" - - L) " - = - &
N\ AN . O O LENCED) O O
NN H A A AN

NETNTNNSTNTTNCTNS PN AT N
[QUN Vo a W sa 1=/

T
3¢ _ 3 ” x” S . B3 7 3R 3% >k
Wit~ Olal S O T NO N AN ODNNW Nty 5 oYINco N
) 9\%736680!4O\U.9..\u»5\u6305r)o7.2O
WIN OV O\ H Of= © D=0 NN O\ D~[ONO WN S Y 0= 1N
A’L’})’)vﬂ”1”)6’/0’%.{)7.-,7-../%6’/%
AP0 OO\ C Mooy OO o Y Ol
NS S S AHIS R AN S Al e
)
o @
Q O a NN
. 1 oz bry - .
I 6,1\/&\ Gcll\/n\ Qf e~ ef\w.“\u ec c.w | Q
> > > > [N Sloe il e e Bl et el
G B0 O d|O OO O OO O JO @ JO O d
| &0 & 89 &0 to &9 ) > P > B BB
,uﬂaaﬂaala&laalaalaalaaﬂ
£ fol I VI ] S 4 Bl & O 4 & (3] (3]
S 30000 0RO 0P 0RO POO PO R
S HlS B ol B ools s o b B ORNEN O CONOIHE=IREINE
DRG] BETE  POE ) PR 1 B -1 [aa Mg =S| S it - AU R Vo

* Side dressed with LO 1bs. nitrogen.







Table 3. Average picker yleld per acre and analysis of variance, Ingham
County, Experiment 102, 195,
Rate No nitrogen side dressing |Side dressed with nitrogen | Grand
of Hybrid Aver- Hybrid Aver- | aver-
planting | 350 | L8O | 570 age | 350 | L8O | 570 | age |age/2
10,063 | 86,2 | 99.4 | 87.6 | 91,1 | 98.3 | 92.1]105.3| 98.6 | 9L.9
W,742 | 79.7 [122.1 | 86.L4 | 96.1 |118.6 | 41,2 | 119.8 | 126,5 |111.3
19,521 [120,2 |13L4.2 [108.9 |121,1 |12h4.1} 127.6 |1LO.3|130.7 |125.9
22,748 | 85,6 |111,9 [100.7 | 99.L |118,7 | 139.3 |127.5| 128,5 |11L4.0
Ave, 92.2 [116.,9 | 95.9 114,9 | 125,1 | 123,2
Grand ave. 101.9/1 Grand ave. 121,1/1
Analysis of variance
Degrees
Source of of Sum of Mean
variation freedom squares square F
Total L7 29,373.0
Hybrids 2 2,410, 1,205,2 2.29
Rate of planting 3 5,87L.9 1,958.3 3.73%
Fertilizer 1 Ly 398.7 1s398.7 8. 38x
Hybrids X rates 6 l,hl?oh 236.2
Hybrids x fertilizer 3 797.1 398,6
Rates x fertilizer 3 1,355.9 L52.0
Rates x fert, x hyb. 6 534.9 89,2
r 2l 12,583, 7 52L.3

/ﬂl' LSD for fertilizer = 13.6 bu.
£& 1SD for rate of planting = 19,2 bu.






Table 4. Average bushels of ear corn per acre left in the field by the
picker and analysis of variance, Ingham County, Experiment
102, 195kL.

Rate No nitrogen side dressing | Side dressed with nitrogen |Grand
of Hybrid Aver- Hybrid Aver-|aver-

planting [ 350 | 480 570 | age | 350 180 | 570 age | age
10’063 6.h !l.h 7.2 6.0 300 209 208 209 ,405
1,742 |5.5 oL 2.1 | 2.8 | 3.0 he9 | L8 | Lo3 | 3.6
19,521 | 7.2 6.6 ek Tol 3.9 5.0 9.3 6.1 | 6.8
22’7)48 )4.5 11.6 3.5 6.5 15.0 )-105 )-109 8o1 703
Analysis of variance
Degrees
Source of of Sum of Mean
variation freedom squares square F
Total L7 997.0
Hybrids 2 8.’4 h'z
Rate of planting 3 117.5 39.2 1.75
Fertilizer 1 .U 1L
Hybrids x rates 6 92,2 15.1
Hybrids x fertilizer 2 8.1 L.0
Rates x fertilizer 3 L6.1 15.4
Rates x fert. x hyb. 6 18L. L 30.7 1,37
Error 2l 538.9 22.5




the higher porulations as well as the larger ears of the lower popula-
tions.

Gleanings of shelled corn left in the field by the picker were
significantly larger at the higher plant populations and when side
dressed with nitrogen, Table 5. Average bushels of shelled corn on the
ground were 1,0, 2.7, L.1l, and L.2 for the four populations respectively.
The increase in bushels of shelled corn gleanings was largely a result
of higher yields from the higher populations and nitrogen side dressing.
#hen expressed as percentage of total yield, the shelled corn gleanings
were 1,0, 2.3, 3.3, and 3.3 percent for the four plant populations. The
differences among the three higher populations were not significant.

Differences in amount of shelled corn gleanings among the three hy-
brids were not significant. The early maturing hybrid, Michigan 350,
did not have any higher shelled corn gleanings than the later maturing
hybrids, Michigan L80 and 570.

Ear weight decreased as the planting rate increased. Avérage ear
weight was .7L, .63, .60, and .49 pounds for the four populations, Aver-
age ear weight tended to be higher when the corn was side dressed. The
average weight of gleaned ears left by the picker tended to be smaller
than the average ear weight harvested by the picker.

There was an increase in the amount of stalk lodging with an in-
crease in the rate of planting. There was little difference between
Michigan 350, 480, and 570 in the amount of stalk lodging., There was
consistently less stalk lodging for all hybrids and rates of planting
when side dressed with nitrogen. For the entire experiment, there was

an average of 26.1 percent stalk breakage below the ear. The average
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Table 5, Average bushels of shelled corn per acre on ground and analy-
sis of variance, Ingham County, Experiment 102, 195L.

Rate No nitrogen side dressing Side dressed with nitrogen | Grand
of Hybrid Aver- Hybrid Aver- | aver-
planting [ 350 L80 570 | age 350 | L6o | s7o age |age/2
10,063 |1.1 | 1.2 .0 1.0 .8 5 | 1.b 9 | 1.0
1,7k | 1.3 1.9 3.1 2.1 5.7 2.1 1.6 3.2 2,6
19,521 | 1.9 1.1 3.2 2.0 11,2 4.0 3.5 6.2 Lol
22,7,-18 3.6 200 302 2.9 50,4 6-1 ,-103 503 ’Jol
Average | 2,0 1.6 2.6 5.8 3.2 2.7
Grand ave. 2.0/1 Grand ave. 3.9/1
Analysis of variance
Degrees
Source of of Sum of Mean
variation freedom squares square F
Total L7 L10,.6
Hybrids 2 20,5 10,2
Rate of planting 3 81.2 27.1 L. Lo
Fertilizer 1 h2.3 Lh2.3 6,87%
Hybrids x rates 6 21.3 3.5
Hybrids x fertilizer 2 27.8 13.9
" Rates x fertilizer 3 31.L 10.5
Rates x fert. x hyb. 6 36,5 6.4
Error 2L 7.7 6.2
1 1SD for fertilizer = 1,5 bu,
2 ISD for rate of planting = 2,1 bu,
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of gleaned ears was only L.6 percent indicating that the picker harvested
most of the ears on the broken stalks.

The amount of root lodging was small, averaging 2.8 percent for the
experiment, There was no consistent increase in the amount of root lodg-
ing with increases in rate of planting,

There appeared to be a slight increase in the percent of '"clean"
ears harvested as the rate of planting increased. The smaller ears from
the thicker plantings were being picked as free of husk as the larger

ears from the thinner plantings.
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Ingham County, Experiment 106

Experiment 106 was also ccnducted on the Michigan State College
farm in a differert field about a quarter of a mile west of Experiment
102. Corn in two of the four replications was side dressed with nitro-
gen. The results for this experiment are presented in Table 6. Differ-
ences between hybrids were highly significant, Table 7. Michigan 480
and 570 yielded more than Michigan 350. Yields were significantly lower
when side dressed. There was a trend toward higher yields at the 19,500
population but the effect of rate of planting in this experiment was not
statistically significant.

The 20il in this field was lighter in texture than the field for
Experiment 102, It was planted eight days later and the plants showed
considerable "firing" late in the growing season, much more than Experi-
ment 102,

Average bushels of ear corn gleaned per acre were 3.31, L.35, 6.50,
and 8,96 for populations of 10,023, 14,742, 19,542, and 24,160 plants per .
acre, Table 8., There was a significant trend toward more bushels of
gleaned ear corn at the higher plant populations. In percentage of the
total yield, the gleaned ear corn averages were 3.7, 3.9, 6.3, and 9.1
percent for the four populations respectively. Rate of planting did
not significantly affect picker yields, Table 7. In contrast to Experi-
ment 102 where there was no difference in gleaned ear corn, Experiment
106 did show an increase in gleaned ear corn at the higher planting rates
where ear sige was smaller. Rate of planting significantly increased
picker yields in Experiment 102 while there were no significant differ-

ences in picker yields for Experiment 106. Average ear weight tended to
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Table 7, Average picker yield per acre and analysis of variance, Ingham
County, Experiment 106, 195L.
Rate |No nitrogen side dressing Side dressed with nitrogen | Grand
of Hybrid Aver- Hybrid Aver- | aver-
planting|350 1,80 570 | age [350 | L8o [ 570 age | age
10,023 |77.L | 102,3 |100.8| 96,2 |7L.&@ | 82,0 | 88,7 | 81.8 |89.0
1,742 [73.7 | 105.2 [122,0| 100,3 [ 78.3 | €1.1] 87.3 | 82,2 |91.3
19,542 80,6 | 115.6 |1LL.2 | 116,1 | 76,7 | 82.0 | 90.4 | 83.0 |99.6
2L4,160 |6L.3 89.h | 92.8 | 82,2 |7h.6 | 87.3 |111.0 | 91.0 |86.6
Ave.@ 76.,C | 103,1 |117.0 76,1 ] 83,1 | 9L.L
Grand average 98.7/1 Grand average 8L.5/1)
Analysis of variance

. Degrees

Source of of Sum of Mean

variation freedom squares - square F
Total L7 25,903.0
Hybrids 2 7,052,1 3,526.1 8,3
Rate of planting 3 1,150.6 383.5
Fertilizer 1 2’ ’-llboo 2’ )-llhoo Sc T
Hybrids x rates 6 215.3 35.9
Hybrids x fertilizer 2 1,237.0 618. 1.k
Rates x fertilizer 3 2,703.9 901.3 2.1
Rates x fert. x hyb, 6 889,2 18,2
Error 2L 10,240.9 L26.7

[_2!._ ILSD for fertilizer = 12.2 bu,
/2 LSD for hybrids = 15.0 bu.
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Table 8, Average bushels of ear corn per acre left in field by picker
and analysis of variance, Ingham County, Experiment 106, 195l.

Rate No nitrogen side dressing | Side dressed with nitrogen |Grand

of Hybrid Aver- Hybrid Aver-javer-
planting { 350 | Lfo | 570 age 350 1480 570 age |age/1
10,023 3.9 | L5 | 3.0 | 3.8 2,9 3.5 | 6.0 | L.1 | L.C
lh,7h2 7.1 hoh 307 501 )-101 303 hol 208 hoo
19,5’-'-2 6.2 1103 208 608 30,4 909 6.0 6oh 606
24,160 |10.4 | 10.5| 7.1 | 9.3 €. 8.6 | €.9 | &€.6 | 9.0

Ave, 6.9 707 hoe )107 603 602

Grand ave. 6.3 Grand ave. 5.7
Analysis of variance
Degrees
Source of of Sum of Mean
variation freedom squares square F

Total L7 701.6
Hybrids 2 14.3 7.1
Rate of planting 3 22L.1 Th.7 6,09+
Fertilizer 1 o3 o3
Hybrids x rates 6 109.2 18,2 1,48
Hybrids x fertilizer 2 37.4 18.7 1.53
Rates x fertilizer 3 13.7 L.6
Rates x fert. x hyb. 6 €.3 1.4
Error 2L 294.3 12,3

/1 1SD for rate of planting = 2,9 bu,
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be slightly lower in Experiment 106.
Average bushels per acre of gleaned shelled corn were .C, 2,0, 2.2,

and 5,7 for the four planting rates, Table 9. Shelled corn gleanings

were significantly higher for the 24,160 plant rate than for the other

three populations, In percentage of total yield, the losses were .7,

2,0, 2.2, and 5,8 percent respectively. As in Experiment 102, the

thicker plantings tended to have slightly more shelled corn gleanings

than the thinner planting.

In most cases, the average weight per gleaned ear was smaller than

the average ear weight for harvested ears.

The percentage of stalk lodging increased with the higher rates of

planting and tended to be higher where plots were side dressed., The

average stalk lodging for the entire experiment was 25.0 percent. The
amount of root lodging was small, averaging only 2,0 percent, and was
not affected consistently by any of the treatments., As in Experiment
102, picker losses did not appear to be affected to any appreciable ex-
tent by the amount of stalk lodging or root lodging.

The average percentages of "clean" picked ears for the three higher
planting rates were higher than the average for the lower rate, as in
Experiment 102, showing that ears from thicker stands were picked as
"clean" or cleaner than those from thinner stands,

For both experiments, the variety differences were small and incon-
sistent for such characteristics as gleaned ears, gleaned shelled corn,
and "cleanness" of picking showing that the early maturing hybrid was
harvested as effectively and cleanly as the later maturing hybrids.

Both experiments were picked by the same operator with the same
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Table 9, Averape bushels of shelled corn per acre on ground and analysis
of variance, Ingham County, Experiment 106, 195l.

Rate | No nitrogen side dressing | Side dressed with nitrogen |Grand

of Hybrid Aver- L. . Hybrid Aver-|aver=-
planting | 350 | L&o 570 age 350 1,80 570 age |age/l
103023 o; 1oh 03 07 .6 .6 oh 05 06
1, 72 1.6 | 1,8 3,2 2.2 1.2 2,2 3.2 2.2 1 2.2
19,542 | L.5 | 1.2 1.0 | 2.2 1.7 2.2 2.6 ] 2:212,2
zb’léo 90? 2-0 '(09 6-5 3.7 6.8 b.O ho‘“ 5.7
Ave, ek } 1.6 | 3.1 - 1.8 3.0 2.6 ..

Grand ave. 2.9 Grand ave, 2.1

Analysis of variance

Degrees

Source of of Sum of Mean

variation freedom squares square F
Total L7 h71.7
Hybrids 2 i3 a0
Rate of planting 3 163.8 5L.6 6.,6T3%
Fertilizer i3 3.4 3.4
Hybrids x rates 6 19,9 ;3
Hybrids x fertilizer 2 271 13.6 1.66
Rates x fertilizer 3 6,2 3.2
Rates x fert. x hyb. 6 81,1 8.5 1.04
Error 2 %2 196.3 8.2

/1 LSD for rate of planting = 2,1 bu.
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John Deere one-row picker., Ixperiment 106 was planted eight days later
and harvested eleven days later than kxperiment 102, The quality of
harvest in terms of gleaned corn and "cleanness" of picking were very

similar in both experiments.
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Saginaw County, Experiment 103

Experiment 103, Table 10, was conducted in Saginaw County near Reese

on the farm of Walter Reinbold. There was no nitrogen side dressing on

this experiment, There were significant differences in picker yields

among the three hybrids, but there were no significant differences due

to rates of planting,

Corn yields at this location were reduced because of dry weather

conditions, The average yield for the experiment was 76.7 bushels per

acre from the picker, Yields have averaged well over 100 bushels per

acre in experiments conducted on this farm during the previous six years

when rainfall was more adequate., Similar rate of planting experiments

on this farm during the previous five years showed marked increases in
corn yields as stand was increased up to about 20,000 plants per acre.

While there was no increase in yield at the thicker stands, it is very

significant that there was no decrease in yield with the thicker plant-

ing, If moisture had been more plentiful, it is very likely that yields

would have increased at the higher plant populations,
The operator and the picker did a very good job of harvesting at
this location. The average gleaned ear corn was only 1.2 bushels or 1.5

percent of the total yield. Average gleaned shelled corn was 3,5 bushels

or L.l percent of the total, and ears were picked 92.lL percent clean,
Gleaned ear corn was not affected significantly by any of the treat-

ments, Table 12, There was significantly more gleaned shelled corn with

22,683 plants per acre than with the other three populations, Differ-

ences in gleaned shelled corn with 10,446, 1L,366, and 18,093 plants per

acre were not significant.
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Table 11, Average picker yield per acre and analysis of variance,

Saginaw County, Experiment 103, 195k,

Rate .
of Hybrid Aver-
planting 350 1,80 570 age
10,146 68.8 The5 85.3 76.2
1,366 69.9 0.0 €3.6 77.8
18,093 70.7 7€.7 86.5 78,6
22,683 61,1 2.4 89.1 Th.2
Ave. /1 67.6 76.4 86.1
Analysis of variance
Degrees
Source of of Sum of Mean
variation freedom squares square F
Total h? 8,97’40 7
['b’brids 2 2, 73h07 1’ 3670)J 1701**
Rate of planting 3 140.0 L6, 7
Replications 3 3,150.4 1,050.1 13,2%%
Hybrids x rates 6 31L.9 52,5
Error 33 2,63L.7 79.8

/1 1SD for hybrids = 6,3 bu,



Table 12, Average bushels per acre of gleaned ear corn and analysis of
variance, Saginaw County, Experiment 103, 195L.

R:z'e Hybrid Aver-
planting 350 1,80 570 age
10, LL6 o9 5 ol 6
1k, 366 1.7 o7 «3 o9
18,093 3.0 1.6 1.0 1.9
22,683 .9 1.5 1,7 1L

Ave, 1.6 1.1 o9
Analysis of variance
Degrees

Source of of Sum of Mean

variation freedom squares square F
Total L7 119.8
Hybrids 2 5.1 2.5 <96
Rate of planting 3 10.5 3.5 1,33
Replications 3 8,1 2.7 1.00
Hybrids x rates 6 9.3 1.6 «59
Exrror 33 86,9 2.6
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Table L3« Average bushels of shelled corn per acre on ground and

-26-

analysis of variance, Saginaw County, Experiment 103, 195l.

thf:‘e Hybrid Aver-
planting 350 L8o 570 age/1
10,116 1,0 5.6 2,6 3.4
1, 366 3.2 3.1 2,5 2,9
18,093 2.9 3.5 2.5 3.0
22,683 647 L.6 7.3 6.3
Ave. 3.6 L.3 3.8
Analysis of variance
Degrees
Source of of Sum of Mean
variation freedom squares square F
Total L7 526.8
Hybrids 2 3.9 2,0
Rate of planting 3 91.7 30.6 3,07
Replications 3 56.5 16,8 1,89
Hybrids x rates 6 L7.7 7.9
Error 33 329.0 10.0

L]_._ ISD for rate of planting = 2,3 bu,
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The picker harvested the small ears averaging only .32 pounds per

ear as effectively as the larger ears. As in the previous experiments,

the gleaned ears were slightly smaller in size than the harvested ears.

Stalk lodging increased as rate of planting increased. The experi-

nent averaged 13.5 percent broken stalks. Root lodging percentages were

very low and of no significance. Again, lodging did not seem to cause

any appreciable loss of corn in harvest., Also, there was no evidence

that thicker stands contributed to the percentage of "dirty" ears (those

enclosed in husks) in harvest. Small ears were picked as "clean" as

large ears.
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Monroe County, Experiment 10k

This experiment was conducted in konroe County near Ottawa Lake on

the farm of Edward Brodbeck, The results are presented in Table 1.

The picker yield analysis, Table 15, shows that hybrids were the only

significant factor affecting yield. Michigan 570 yielded more than the

480 or 350, while Michigan L8O yielded more than 350.

The average picker yield for this experiment was 69.8 bushels. Pro-

longed dry weather was a factor in fajlure to obtain significant increases
in yield from the thicker plantings. Again, it is encouraging that the
thicker stands did not lead to any decrease in yield. With adequate

moisture, it is likely that yields would have increased at some of the

higher populations.

The amount of gleaned ear corn was low, averaging 2,9 bushels or
3.5 percent of the total yield. Rates of planting and hybrids signifi-
cantly affected the amount of gleaned ear corn., Bushels of gleaned ear

corn per acre averaged .95, 3,00, 3.71, and 3.63 for populations of

1,463, 15,294, 18,8LL, and 21,264 plants per acre respectively, The

three higher rates had more gleaned ear corn than the lower rate., The

losses were 1,0, 3.1, 3.7, and 3.6 percent of the total yield for the

four rates of planting respectively.
Analysis for shelled corn left in the field, Table 17, shows that
there was no significance between the amount of gleaned shelled corn for

any of the treatments, Shelled corn losses were high, averaging 8.8

bushels per acre or 10,9 percent of the total yield,

Size of harvested ears decreased with increases in rate of planting.
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Table 15, Average picker yields per acre and analysis of variance,
Monroe County, Experiment 104, 1954.
flate Hybrid p—
planting 350 480 570 age
11,463 60.0 6.1 79.8 72,0
15,294 65.4 68.7 7¢.8 71.0
18,8uL 6h.6 76.6 75.5 12,2
21,26l 60.3 s8.L 73.7 6.1
Ave. /1 62.6 70.0 77.0
Analysis of variance
Degrees
Source of of - Sum of Mean
variation freedom squares square F
Total L7 L,999.9
Hybrids 2 1,650.7 825,04 12,63
Rate of planting 3 528.6 176.2 2.7
Replications 3 128,0 L2,7
Hybrids x rates 6 535.5 89.3 1.k
Error 33 2,157.1 65.4

/1 1SD for hybrids = 5,8 bu,






Table 16.
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Average bushels of gleaned ear corn per acre and analysis of
variance, Monroe County, Experiment

104, 195L.

Hzge Hybrid Aver-
planting 350 L80o 570 age/2
11,463 1.5 0 1.k 1.0
15,290 5.0 o9 3.L 3.1
16,844 2.5 1.7 6.9 3.7
21,26l 2.5 3.8 L6 3.6

Ave. /1 2,9 1.6 L.1
Analysis of variance
Degrees

Source of of Sum of Mean

variation freedom squares square F
Total L7 353.4
Hybrids 2 49.3 U7 Sel3#x
Rate of planting 3 60, 20.1 Lo19we
Replications 3 22,3 7.4 1,55
Hybrids x rates 6 62.5 10,4 2,17
Error 33 158,8 L.8

z:L LSD for hybrids = 1,6 bu,
/2 1LSD for rate of planting = 1.8 bu,
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Table 17. Average bushels of shelled corn per acre on ground and
analysis of variance, lMonroe County, Experiment 104, 195,
Rate
of Hybrid Aver-
planting 350 180 570 age
11,463 8.8 6.0 Sel 6.6
15,291‘ 8.5 9.7 601 801
18,81]1]. 10.5 10-11 702 901'4
21,26l 11.5 10,9 11,4 11.3
Ave, 9.8 9.3 7.5
Analysis of variance
Degrees
. Source of of Sum of Mean
variation freedom squares square F
Total L7 908.9
Hybrids 2 8.2 24,1 1,22
Rate of planting 3 138.2 L6.1 2.32
Replications 3 3L.9 11.6 .58
Hybrids x rates 6 33.9 5.7 «29
Error 33 653.8 19.8




The size of gleaned ears was generally smaller than harvested ears. The

amount of stalk lodring increased with increases in rates of planting,
Stalk lodging averaged 12.9 percent for the experiment., While gleaned
ear corn Iincreased at the higher rates where there was more stalk lodg-
ing, it does not appear that the amount of stalk lodging was a serious
factor in harvesting losses.

The amount of root lodging in most cases was rather low and was not
a factor in harvest losses. There was no consistent increase in root
lodging with increases in rate of planting,

There were no consistent differences in the percentages of "clean"

picked ears, The thicker stands with smaller ears were picked as '"clean"

as the thinner stands with larger ears.






Kent County, Experiment 105

Two replications were planted in Kent County near Alto on the farm
of Albert and Marvin Forritt. Dry weather was again a factor in cutting
corn yields, Results of this experiment are given in Table 18,

Analysis of picker yields, Table 19, shows that yield was not sig-
nificantly affected by any of the treatments.

Gleaned ear corn averapged 1.5, 2.3, 4.7, and L.9 bushels per acre
for the four populations, Table 20, In percentage of the total yield,
the losses were 2.4, 3.6, 6.6, and C.Li respectively. Gleaned ear corn
increased as the plant population increased and as ear size decreased.

Gleaned shelled corn was argain higher than gleaned ear corn, Table
21, Average gleanings of shelled corn were 3.7, 2.5, T.L, and 6.3
bushels per acre for the four planting rates. <These losses averaged
5.9, 4.0, 10.0, and 10,2 percent of the total yields respectively.
Shelled corn losses were higher for the thicker stands.,

Ear size decreased with the rate of planting and size of gleaned
ears was smaller than that for harvested ears, showing that the picker
was leaving the smaller ears.

Stalk lodging increased with rate of planting, averaging 26.5 per-
cent for the experiment. Again, stalk lodsing was not a major factor in
picker losses since the percentage of gleaned ear corn was low in com-

parison to the percentage of stalk lodging.

There was more root lodging at the three thicker planting rates but
the percentages were generally low, The amount of root lodging did not

appear to be a factor in harvest losses,
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Table 19, Averare picker yields per acre and analysis of wvariance, Kent

-36-

County, Experiment 105, 195h.

B w“ﬂ

Riﬁe Hybrid Aver-
planting 350 L8o 570 age
10,003 56.3 63.1 53.5 57.6
15,730 55.1 59.8 58.0 57.9
16,916 57.2 5549 642 59.1
23,676 55.1 38,9 5h.1 Lo.L
Ave, 55.9 Skl 57.5
‘ Analysis of variance
Degrees
Source of of Sum of Mean
variation freedom squares square F
Total 23 2,256,0
Hybrids 2 37.0 18.5 W16
Rate of planting 3 351.7 117.2 1.00
Replications 1 78.5 78.5 .66
Hybrids x rates 6 L93.7 82,3 +69
Error 11 1,295,1 117.7







Table 20, Average bushels of gleaned ear corn per acre and analysis of
variance, Kent County, Experiment 105, 195L.

Rate
of_ Hybrid Aver- ﬂ‘*“%“‘g}
planting 350 480 570 age/l {
10,003 3.4 1.2 .0 1.5 .'
15,730 3.0 2.5 1.3 2.3
18,916 6.6 he2 3.3 b7 J |
23,676 5.3 5.3 . L.9 T
Ave. L.6 3.7 2,2
Analysis of variance
Degrees
Source of of Sum of Mean
variation freedom squares square F
Total 23 137.9
Hybrids 2 22,1 11.1 2,23
Rate of planting 3 52.6 17.5 3. 5L
Replications 1 2,7 2.7
Hybrids x rates 6 6.0 1.0
Error 11 5L.5 5.0

& 1LSD for rate of planting = 2,81 bu,



Table 21, Average bushels of gleaned shelled corn per acre and analysis
of variance, Kent County, Experiment 105, 195L.

Rz;e Hybrid Aver-
planting 350 1180 570 ] ”_aﬁeé_
10,003 1.9 1.7 2.1 1.9
15,730 g.t 5.6 L.l 6.2
18,916 1.7 5.2 5.8 L.2
23,676 1.6 6.2 10.4 9.l
Ave. 6.0 Lo 7 5.6 Sels
Analysis of variance

Degrees
Source of of Sum of Mean
variation freedom squares square F
Total 23 L02,7
Hybrids 2 7.5 37
Rate of planting 3 181.6 60,5 L.67%
| Replications 1 L.S LS
Hybrids x rates 6 66.7 11.1
Error 1 12,5 13,0

a 1LSD for rate of planting = 4.6 bu.







There were no consistent differences among rates of planting or
hybrids in the percentages of clean ears harvested, The smaller ears

of thick stands were picked as "clean" as larger ears of thinner stands.



Kalamazoo County, Experiment 107

This experiment was conducted on the farm of Harry Sweitzer and

Lyle Decker near Schoolcraft. Results are given in Table 22,

Differences in picker yields among hybrids were significant while
differences due to rate of planting were not gignificant. The average
yield for 14,318 plants per acre was 88,1 bushels compared with 76.5
bushels for 9,801 plants per acre, but the difference was not statis-
tically significant at the five percent level of confidence.

Gleaned ear corn and pleaned shelled corn were not affected signifi-
cantly by either hybrids or rate of planting. Stalk lodging averaged
20.6 percent for the experiment and increased with the higher popula-

tions., Harvest losses were not affected to any extent by the percentage

of stalk lodging. Root lodging percentages were low and of no major
consequence., The low population, 9,801 plants per acre, was picked

slightly Y“cleaner" than the three higher populations.
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Table 23, Average picker yields per acre and analysis of variance,
Kalamazoo County, Experiment 107, 195L.
Rate R .
of Hybrid Aver-
planting 350 180 570 age
9,E01 65.4 79.7 8L.5 76.5
1k,318 76.0 €949 96.3 €€,
18,1432 66,1 68,7 93.6 82,9
22,950 7.8 97.9 83.3 8.0
Ave./1 70.2 89.1 89.5
Analysis of variance
Degrees
Source of of Sum of Mean
variation freedom squares square F
Total 23 L,y 481,3
Hybrids 2 1,9’4705 97308 803**
Rate of planting 3 10,7 136.9 1.2
Replications 1 L56,8 L56.8 3.9
Hybrids x rates 6 373.7 62,3
Error 11 1,292,6 117.5

Ll_ LSD for hybrids = 11.8 bu,




Table 2!, Average bushels of gleaned ear corn per acre and analysis of

variance, Kalamazoo County, Experiment 107, 195L.

Rate
of Hybrid Aver-
planting 3%0 | k8o 570 age
9,801 o9 3.5 .6 1.7
k4,318 .3 1.7 1.3 1.1
18,432 1.6 1.3 4.8 2.6
22,950 L9 1.9 3.5 3.h
Ave, 1.9 2.1 2,6
Analysis of variance
Degrees
Source of of Sum of Mean
variation freedom squares square F
Total 23 103,2
Hybrids 2 2.1 1.1
Rate of planting 3 19.9 6.7 1.9
Replications 1 8.2 3.2 2.3
Hybrids x rates 6 34.3 5.7 1.6
Error n 38.8 3.5




Table 25, Average bushels of gleaned shelled corn per acre and éna]ysis
of variance, Kalamazoo County, Experiment 107, 195L.

Rate .
of Hybrid Aver-
planting 350 1180 570 age
9,801 32 1.9 1:5*“ 2.3
14,318 4.0 2,2 5.0 3.7
18,432 b3 3.6 5.1 L3
22,950 L.8 L.9 5.6 5.1
Ave, L.1 3.2 Lok
Analysis of variance
Degrees
Source of of Sum of Mean
variation freedom squares square F
Total 23 82,0
Hybrids 2 6.2 3.1
Rate of planting 3 24,7 8.2 2,08
Replications 1 o3 o3
Hybrids x rates 6 6.9 1.2
Error 11 L3.6 L.0







DISCUSSION

In five out of the six experiments, there was no statistically
significant increase or decrease in picker yields at the four plant popu-

lations (Table 26). Yields at the thicker stands were significantly

higher in one experiment (Ingham County, Experiment 102), At some of the

other locations, there were small but not statistically significant in-

creases for thicker plantings, Dry weather during late July and most of

August was a factor accounting for no significant yield increases with

thicker populations in five of the six experiments, It is important to

emphasize that, with the exception of the highest population, there were

no significant decreases in yield. If moisture conditions had been more

favorable, it appears likely, in view of previous experiments (L), that
yields would have shown more of an increase with increase in plant popu-
lations.

Stalk lodging increased considerably as the population increased
(Table 26). Observations indicated that most of the stalk breakage was
a result of stalk rot diseases. Thinner and smaller stalks with possibly
more disease infection contributed to the increased lodging.

The picker losses at the different plant populations are summarized
in Table 27. In three out of the six experiments, there were no signifi-
cant increases in gleaned ear corn as the planting rate was increased.
In the other three experiments, the amount of gleaned ear corn did in-

crease significantly at the thicker stands. In four out of the six ex-

‘periments, the gleaned shelled corn increased significantly at the
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Table 26, Average picker yield and average percent "stalk lodging" in
six experiments.

Rate of planting

oty [Taw [ @x | G | (x| sigmisicance
Picker yield - bushels per acre

Ingham 102 9L,9 | 111.3 | 125.9 | 11L.0 Significant
Ingham 106 80,2 91,2 99.5 86.6 Not significant
Saginaw 103 76,2 77.9 7.6 Th.2 Not significant
Monroe 10l 72,0 71,0 72.2 6L.1 Not significant
Kent 105 57.6 57.6 59.1 LS. L Not significant
Kalamazoo 107 76.5 88.1 82,9 84.0 Not significant

Average 77.6 82.9 86,4 78.7

Percent stalk lodging

Ingham 102 11,3 19.4 31.6 42,2
Ingham 106 6.2 21,5 29.5 L2.6
Saginaw 103 2.5 11.0 19.5 20.9
Monroe 10L 3.8 12,7 15.4 19.6
Kent 105 11.8 21,8 28.0 1.5
Kalamazoo 107 9.1 9.6 30.3 33.3

Average 7.9 16.0 25.7 33.3

* Average stands for the six experiments: (1) = 10,300, (2) = 14,865,
(3) = 18,891, (4) = 22,913 plants per acre.



Table 27. Average bushels per acre and percent of total yield for
gleaned ear corn and gleaned shelled corn in six experiments,
Rate of planting
County Statistical
(L) (@)% | (3)* | (L) significance
Gleaned ear corn
Ingham 102 Bushels | L.h | 3.7 6.9 762 Not sig-
Percent heS 3.3 5.0 5.7 nificant
Ingham 106 Bushels | 3.3 | 4.6 6.7 9.0 Signifi-
Percent | 3.7 | 3.9 6.3 9.1 cant
Saginaw 103 Bushels 6 o9 1.9 1L Not sig-
Percent o8 1.1 2.3 1.6 nificant
Monroe 10k Bushels | 1.0 | 3.1 3.7 3.6 Signifi-
Fercent 1.2 3.8 L.3 Lh.6 cant
Kent 105 Bushels 1.5 2.3 Le7 Le9 Signifi-
Percent 2.4 3.6 6.6 8.4 cant
Kalamazoo 107 Bushels 1,6 1.1 2.5 3.5 Not sig-
Percent 2.0 1.1 2,7 L0 nificant
Average Bushels 2.1 2,6 Lol L.9
Percent 2.4 2,6 L.S 5.6
Gleaned shelled corn
Ingham 102 Bushels | 1.0 | 2,7 k.5 L1 Signifi-
Percent 1.0 2.3 3.3 3.3 cant
Ingham 106 Bushels o6 2.0 2,2 5.7 Signifi-
Fercent o7 2.0 2,2 5.8 cant
Saginaw 103 Bushels | 2.0 | 2.9 3.0 | 6.3 Signifi-
Percent 2.5 3.6 3.6 7.8 cant
Monroe 10L Bushels 6.6 8.1 9,2 11,3 Not sig-
Percent 8.5 9.9 10.9 L nificant
Kent 105 Bushels | 3.7 | 2.5 7.4 6.3 Signifi-
Fercent So 9 hoo 1000 100 2 cant
Kalamazoo 107 Bushels | 2.4 | 3.8 Lol 5.1 Not sig-
Percent | 3.1 | L.1 L.9 5.5 nificant
Average Bushels | 2,7 | 3.7 S.1 645
Percent 3.6 L.3 5.8 7.8
Total picker losses
Average Bushels L.8 6.3 9.5 1.4
Average percent 6.0 649 10.3 13.4

# Average stands for the six experiments: (1) = 10,300, (2) = 1L,865,
(3) = 18,891, (L) = 22,913 plants per acre.




thicker populations. The total picker losses (gleaned shelled corn plus

gleaned ear corn) for all experiments were L.8, 6.3, 9.5, and 11,L

bushels per acre for average stands of 10,300, 14,865, 18,891, and

22,913 plants per acre, respectively. In percentage of the total yield

the losses were 6,0, 6.9, 10.3, and 13,4 percent, respectively.
Most of the increases in gleaned ear corn and gleaned shelled corn
occurred at the two thicker stands, averaging 18,891 and 22,913 plants

per acre, which are not generally recommended except for ideal conditions,

On the basis of previous experiments, a stand of about 16,000 plants per
acre is being recommended in Michigan for better than average corn land

and a stand of about 12,000 plants for average or below average corn

soils. There are many fields in Michigan with stands of 8,000 to 10,000

plants per acre. In the present experiments, there was very little in-

crease in either gleaned ear corn or gleaned shelled corn as the stand
was increased from an averag;:e of about 10,000 to an average of about

15,000 plants per acre. These results indicate that picker losses need

not increase appreciably as the population is increased up to about

16,000 plants per acre, At higher populations, the picker losses may

increase in some cases but not in all instances.
In these studies, all populations at each location were picked with

the same adjustment of the picker., The farmer cooperator adjusted the

picker for harvesting his own crop and no additional adjustments were
made for the various populations, It is possible that picker losses
could have been reduced at the high populations if the proper adjust-

ments had been made,

Many farmers are concerned about the "cleanness" of mechanical



harvest in terms of the amount of ears harvested with husk attached,
Table 28 summarizes the data on "cleanness" of harvest at the various
plant populations, It appears obvious that rate of planting had no
effect, in general, on the percentage of harvested ears with husks
attached., The percentage of "clean" picked ears varied tremendously
from location to location and apparently was affected by kind of picker,
adjustment of picker, weather conditions, skill of the operator, and
other factors,

As shown in Table 26, stalk lodging increased from an average of
7.9 percent at the low population to 33,3 percent at the high population,
While there were increased picker losses with the high populations at
some locations, the increases in picker losses were not proportionate to
the increases in stalk lodging, Thus, it is apparent that the pickers
were harvesting a high percents;ge of the ears on the broken plants.

Ear size at harvest ranged from an average of .65 pound at the low
population to .41 for the high population. While the gleaned ear corn
did increase in some cases at the higher populations, it appears that
the smaller ears at the higher populations was not a serious handicap
in effective mechanical harvest.

Under the conditions of these experiments, there did not appear to
be any consistent differences in gleaned ear corn, gleaned shelled corn,
or percent "clean" picked ears among the thrée different hybrids used in
this study (Table 29). The three hybrids, Michigan 350; 480, and 570,
ranged from early to full season in maturity (90, 105, and 110 days

relative maturity, respectively).



Table 28, Average percent "clean" picked ears for six experiments.

Rate of planting
County

(1) (2) (3)* (L)

Ingham 102 58.4 60,6 65.4 T0.7
Ingham 106 53.4 62.5 61.5 6lis T
Saginaw 103 91.1 93.6 90.9 oL, )
Monroe 10L 6045 61,8 57.0 59.6
Kent 105 23,0 22,6 2745 21,k
Kalamazoo 107 85.8 7649 78.6 7€.3
Average 62,0 63.0 63,5 6L.9

# Average stands for the six experiments: (1) = 10,300, (2) = 14,865,
(3) = 18,891, (L) = 22,913 plants per acre,
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Table 29, Average picker yield, ¢leaned ear corn, gleaned shelled cornm,
"clean" picked ears, and stalk breakage.

Rate of planting
Hybrid Ave,
(1) (2)* (3) (L)¥*
Picker yields - bushels per acre
Michigan 350 9.8 740 77.3 59,8 72,7
Michigan 480 80,42 872 88.3 80.3 8L.0
Michigan 570 82,7 87.4 93,6 86,0 87.4
Bushels gleaned ear corn per acre
Michigan 350 2.5 3.3 L.1 Sl 3.8
Michigan L80 1.0 2.2 L.2 5.0 3.3
Michigan 570 2.0 2.3 L.9 L.l 3.4
Bushels gleaned shelled corn per acre
Michigan 350 2,9 3.8 6.9 6.7 5.1
Michigan 480 2.8 3.6 L.1 5.6 4.0
Michigan 570 2,6 3.5 bl | 7.2 bl
Percent "clean" picked ears
Michigan 350 The9 75.0 1.6 5.4 The2
Michigan 480 64,8 66.5 65.1 70,2 6647
Michigan 570 73.3 The9 76.3 77.6 75,5
Percent stalk breakage
Michigan 350 9.9 19.4 29.6 3549 23,7
Michigan 480 6.6 1.3 2.0 31.7 19.2
Michigan 570 Tols 1h.3 23,6 32.6 19.5

# Average stands for the six experiments

(1) = 10,300, (2) = 11,865,
(3) = 18,891, (L) = 22,913 plants per acre.




ABSTRACT

Many rate of planting experiments have shown marked increases
in corn yields with thicker planting. Most of these experiments
were harvested by hand and all of the corn regardless of ear size
was obtained, Since ear size generally decreases and lodging fre-
quently increases as plant population increases, it becomes impor-
tant to know if the mechanical corn picker is capable of recovering
the higher potential yields with thicker stands,

Three corn hybrids ranging from 90 to 110-day in relative maturity,
and four plant populations averaging 10,300, 14,865, 18,891, and 22,913
plants per acre were grown in six experiments in 1954 in five locations
(Ingham, Saginaw, Monroe, Kent, and Kalamazoo counties.) In two ex-
periments in Ingham County half of the plots were side dressed with
LO pounds of nitrogen per acre, At each location, the plots were .
picked by the farm cooperator with his corn picker adjusted for pick-
ing his crop. No separate adjustments of the picker were made for the
different plant populations,

A dry season wasg largely responsible for no significant increases
in yield with thicker populations in five of the six experiments, It
i1s significant that there were no decreases in yields for the thicker
plantings when compared with the lowest population, With more ade-
quate rainfall, it is very likely that yields would have been increased
at the higher populations in view of previous experiments on these

same farms,




Gleaned ear corn increased as the plant population was increased

in three out of six experiments. In the other three experiments,

there was no significant increase. In four out of the six experiments,

gleaned shelled corn increased as the plant population was increased,
These increases in picker losses occurred largely with the high popu-
lations averaging 18,891 and 22,913 plants per acre, Total picker
losses (gleaned ear corn and shelled corn) averaged 6,0, 6.9, 10,3,
and 13.L4 percent of the total yield for average populations of 10,300,
1,865, 18,891, and 22,913 plants per acre, respectively.

Within the recommended plant populations for Michigan (up to
16,000 plants per acre), there were no significant increases in either
gleaned ear corn or gleaned shelled corn,

Stalk lodging increased as plant population was increased.
However, picker losses did not increase proportionally to increases
in stalk lodging indicating that the pickers were recovering a large
portion of the ears on broken plants,

Ear size decreased as population increased. Again, the decrease
in ear size was not reflected in a proportional increaée in picker
losses, Small ears were not a serious handicap to mechanical harvest.,

"Cleanness" of mechanical harvest, as measured by the percent
of ears with husks attached, was not affected by the rate of planting.

The three corn hybrids used in this study (Michigan 350, L80,
and 570) showed no consistent variety differences for gleaned ear corn,
gleaned shelled corn, or percent "clean" picked ears. The maturity

of these hybrids range from early to full-season,
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