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INTRODUCTION

Corn, Zea mays (L.), is an important grain crop widely
grown in the central plains of the United States. In addition
to its increasing importance as livestock feed, corn is also
an important food crop in many countries of the world. The
production of corn in the United States has significantly
increased over the past four decades. Successful production
of corn in this country can be attributed to advances in
research, adapting the corn plant to the existing environment,
as well as to modifications in production methods.

The pattern of corn plant distribution within the row has
been recognized as a factor influencing corn grain yield.

Farmers often are concerned with the time and rate their
crops are planted, but give little attention to the uniformity
of plant distribution. Improved uniformity of within-row
plant spacing could be expected to increase grain yield through
more efficient use of available light, water, and nutrients by
the plants.

One of the beneficial inventions of modern technology is
the corn planter. However; it has been observed that uniform
distribution of seeds within the row is difficult to achieve
with the planters.

The purpose of this study was to determine how grain
yield relates to within-row spacing variability; to see how
much yield increase could be obtained by increasing planting

precision and to determine the yield components influencing



grain yield response to spacing variability.

Unlike row spacing and plant density studies, this study
was conducted at uniform plant population and row spacing.
However, the three types of sﬁudies are related in that
intra-row plant competition may be involved in the studies.
Within-row spacing variability may give rise to a situation
of localized high and low plant population densities within

the row.

Level of within-row
spacing variability

——— —— —— —— v —— ———— o —— ————— -

: ¥ : N .
High plant density Low plant density

It seems, therefore, that the influence within-row spacing
variability may have on corn grain yield depends on the magni-
tude of the spacing variability and the combined effects of
the different localized plant population densities within the

row.



LITERATURE REVIEW

Many experiments have been conducted during the past few
decades on the effects of planting patterns on corn grain
yields (1, 2, 4, 13). The research findings indicated that no
one planting method was consistently better than the other.

There have been relatively few published research studies
pertaining to the performance of corn grown at different levels
of within-row spacing variability. However, review of com-
parison studies on hill, drill, and equidistant planting is
relevant since hill planting represents a situation of high
within-row spacing variability. Drill planting may give rise
to a medium range of spacing variability, while equidistant
planting may be regarded as low within-row spacing variability.

Several early studies compared the effects of hill and
drill planting on corn grain yield. Duncan (7) reported that
corn grown in single-plant hills yielded more grain than corn
in multiple hills, at the same population levels. Xohnke and
Miles (15) found that drilled corn was 538 kg/ha superior to
hilled corn. They indicated that hilled corn had smaller ear
weight than drilled corn. 1In an earlier experiment, Kiesselbach
et al. (14) found no substantial yield increase for dilled
corn over checked corn planted at the rate of three plants per
hill. In experiments where the number of plants per hill
ranged from 1 to 5, best results were obtained at three plants
per hill.

Rounds et al, (21) reported an average yield increase of



356 kg/ha or 7 percent, from comparable populations, in favor
of drilled corn. However, they concluded that rate of planting
had a greater effect on corn yield than planting methods. Bryan
et al. (1) showed that corn grown 1 per hill in 50-cm rows
vielded significantly more than corn grown 4 per hill in 100-cm
rOwWS.

In a later work, Fayemi (1l) found that planting corn at
the rate of 1 plant per hill and spaced 23 cm, showed on signi-
ficant yield advantage over planting 2, and 4 plants per hill
spaced 46 and 92 cm apart,respectively. Colville and McGill
(6) indicated that corn grain yield could be increased by as
much as 840 kg/ha by drill planting instead of hill planting.
In a planting method and weed control experiment, Colville
and Burnside (5) stated that drilled corn was superior to
hilled corn because the uniformity in single-plant spacing
allows more efficient use of water, light and nutrients. Other
workers, Collins and Shedd (3), and Roberts and Xinney (20)
also reported higher average grain yields in favor of drilled
COLTT-

The findings of Latta (18) seemed to contradict the above
reports *(3, 5, 6). In a three-year average results, he showed
a slightly higher corn grain yield in favor of hilled corn.
Also, Woolley et al. (25) reported that yield performance
tended to be higher at 2 plants per hill, although in many
cases it was not found significantly different from 1 plant
per hill. In within-row plant competition studies, Haynes and

Sayre (12) found that rooting patterns changed from circular



to oblong with increase in within-row plant competition and
that this increased crowding caused roots to extend further
from the parent plant than would be the case in the absence of
the competition. The research results of Colville (4) also
indicated the superiority of drill planting over hill planting.
Stringfield and Thatcher (24) found no consistent yield advan-
tage for either drilled or hilled planting. However, they
observed that drilled corn produced twice more tillers than
hilled corn at a given plant population.

Some research has been done studying the effect of uniform
spacing and drill planting on corn grain yield. Dungan et al.
(8)-reporte& that under conditions of adegquate soil moisture
and equal populations, plants that were uniformly spaced pro-
duced as much as 673 kg/ha over hilled corn. Similarly, Hoff
and Mederski (13) found a yield advantage of 572 kg/ha in favor
of uniformly spaced corn plants as compared to drilled corn.
However, they stated that adegquate soil moisture was a more
important factor in increasing grain yield than planting methods.
Kohnke and Miles (15) found that higher yields of 404 kg/ha were
obtained when corn plants were uniformly spaced than when hill
planted. In later studies, Bunting (2) observed that at den-
sities of 10 to 15 plants per square meter or more, the average
yield increment associated with more uniform spacing was less
than 5 percent.

The studies conducted by Colville and Burnside (5) indi-
cated that equidistant spacing and weed control were fundamental

in determining corn grain yield. They reported that single,



hand weeded plants uniformly spaced 50 centimeters apart, pro-
duced 38 percent mofe grain yield than the same population
equidistantly spaced (100 cm) hills with 4 plants per hill.
Inspite of the yield advantages of uniform spacing reported

by earlier workers, Erbach et al. (9) found that on a field
scale, with corn planted in 76-cm rows, improving within-row
plant uniformity might not significantly improve total grain
yield. The research reports of Shubeck and Young (23) were in
agreement with those of earlier workers (8, 13, 15). They
found higher yields for uniformly spaced corn plants over
hilled corn. Pfister (19) also reported that the ideal plant
spacing seemed to be 50.6 c¢m apart in each direction.

There have been some studies on the effect of within-row
spacing variability.on corn grain yield. Esechie (10) found
no relationship between spacing variability and corn grain
yield. In a later study, Krall et al. (17) reported a yield
increase of 55.5 kg/ha for each 1 centimeter decrease in
within-row spacing variability, at two of three locations.

In a survey ¢of the farmers' field, Krall et al. (17) observed
that the range of within-row spacing variability was between 6
to 18 centimeters. They concluded that the environment in
which the plants were grown might be important in determing
the effect of spacing variability on corn grain yield. In a
related study, Schaffer (22) found no interaction effect of
soil type and spacing variability on grain yield. He also
observed a negative relationship between spacing variability

and grain yield.



The literature supports the idea that reducing within-row
spacing variability could improve corn grain yield. There
were also indications that the level of within-row spacing
variability may be important in determining the effect spacing

variability may have on corn grain yield.



MATERIALS AND METHODS

Experiments were conducted during the 1978 and 1979 growing
seasons at four locations in Kansas: the Manhattan Agronomy
Farm, the Ashland Agronomy Farm, the Cornbelt Experimental
Field at Powhattan and the Kansas River Valley Experimental
Field at Rossville. Ashland and Rossville were irrigated; the
other locations were not.

The ekperimental design was randomized complete block with
six replications. Each replicate consisted of eight plots.
Individual plots were four rows spaced 76-cm apart, 6.7 meters
in length. Fertilizers were applied at each location according
to soil requirements.

Two corn hybrids, BoJac-56 and DeKalb XL~-390, used in the
experiments were chosen for their differences in maturity.
Also, they are widely grown hybrids in Kansas. BoJac-56, a
yellow corn hybrid, is relatively early maturing. DeKalb
XL-390 is white and late maturing.

Standard deviation of within-row spacing was used as a
measure of spacing variability. Corn kernels were hand planted
in four 76-cm rows at 0, 6, 12, and 18 cm of within-row spac-
ing variability. Zero level was obtained by planting the corn
kernels at uniform spacings of 30.5 (44,000 plants/ha) and
22.5 cm (58,000 plants/ha) apart for the non-irrigated and
irrigated locations, respectively. Other levels of spacing
variability were obtained by choosing individual plant spacings

such that the standard deviation from the mean spacings were



6, 12 and 18 centimeters, respectively.

Plants were double planted and three weeks after emergence,
thinned to single plants. Distances between plants within each
row were measured. Using individual spacing measurements,
standard deviation of plant spacing was calculated for each row.

Silking and tasseling dates were recorded. At maturity,
ears from each plot row were hand harvested. The statistical
analysis utilized the Kansas State University computing center
SAS program. Basic row data were converted to plants per
hectare, grain yield in kilograms per hectare and bushels per
acre, kernels per ear, and ears per plant. Ear weight, grain
moisture content and weight of 100 kernels were also deter-
mined. Grain yields were adjusted to 15.5 percent moisture.

Data from rows with computed standard deviation close to
the designed standard deviation of plant spacing were included
in the analysis of variance. At the zero level of spacing
variability, data from rows with more than 2.5 centimeters
standard deviation of spacing were not included. At other
levels of variability of spacing, data from rows within the
range of *1.5 centimeters of the designed standard deviation
were included in the analysis. Linear regression and simple
correlation analysis were run for each experiment and hybrid

using the data from all the rows.
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RESULTS AND DISCUSSION

Grain yield, generally, tended to decrease as spacing
variability increased at all the locations (Table 1). Analysis
of variance showed that grain yield was significantly affected
by variability of spacing at three of the four locations (Table

1 and Appendix Tables 7-12).

Table 1. Grain yield as affected by levels of within-row
spacing variability.

Level of spacing

Population variability (standard
Location Year (pl/ha) deviation, cm) F
0-2.5 4.5-7.5 10.5-13.5 16.5-19.5
—————————— Yield (kg/ha)===—=====
Powhattanl 1978 43,770 5,598 5,391 5,365 5,403 0.59
Manhattan 1378 43,860 Te320 Tl177 6,758 6,732 3.05%
1979 43,751 8,354 8,074 8,053 7,962 1.81
Rossville 1978 57,890 8,481 8,739 7,871 71,190 4,59%%
1979 57,779 8,465 8,348 7,824 77533 B.75%*
Ashland 1978 57,832 9,013 8,886 8,661 8,051 5.19%*=*
1979 57 y781 4,203 3,734 34787 3,289 4.,94*%*

t DeKalb XL-390 only

** Significant at 1%
* g8ignificant at 5%

Grain yields at the irrigated locations, Rossville and
Ashland (1979), were higher than the dryland locations. This

was expected because the irrigated locations had higher plant
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population (Table 1). The low yield observed at Powhattan in
1978 and Ashland in 1879 was due to insect damage (in addition
to other problems to be discussed later).

Hybrid yield differences were also observed. In six of
the eight experiments, hybrid yield differences were signifi-
cant (Appendix Tables 7-12). BoJac-56 produced higher grain

yields than DeKalb XL-390 at three locations.

Table 2. Hybrid grain yield as affected by variability of
spacing at Manhattan in 1879 and Ashland in 1978.

Location Level of spacing
and variability (standard
Year Hybrid deviation, cm)
0-2.5 4.,5-7.5 10.5-13.5 16.5~19.5 F
———————— Yield (kg/ha)--—-===—==—-
Manhattan BoJac-56 8,895 9,040 8,492 8,374 4,20%*
1979 DeKalb XL-390 7,855 7335 7,660 7,641 1.50
Ashland BoJac-56 9,183 9,290 9,478 7,998 5. TRk
1978 DeKalb XL-390 8,748 8,455 7,761 8,094 3. T8

** Significant at 1%

* Significant at 5%

In addition, hybrid x spacing variability interaction =ffect on
grain yield was significant at Ashland in 1978 and Manhattan
in 1979 (Table 2 and Appendix Tables 8 and 11), indicating dif-
ferences in hybrid response to variability of spacing. The
results were in agreement with an earlier study which showed

that the effect of variability of spacing on grain yield was
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more apparent with some hybrids and locations than others (22).

The lack of response of ear number to spacing variability
at three of the four locations was especially noticeable dur-
ing harvest. Few plants were found with more than one ear.
BoJac-56, generally, carried more ears per plant than DeKalb
XL-390. This may be responsible for the hybrid yield differ-
ences observed. Where plants with two or more ears occurred,
they were found mainly at low spacing variability and border
rows where the plants appeared to be less subjected to compe-
tition. Esechie (10) found no relationship between ear number
and variability of spacing.

Kernel number and grain yield were more consistently
affected by within-row spacing variability than other yield com-
ponents (Appendix Tables 7-12). Kernel number was significantly
éffected at three locations. Hybrid x spacing variability
interaction effect on kernel number was also observed at
Manhattan, Rossville in 1979 and Ashland in 1978 (Appendix
Tables 7, 8, 10, and 1l1l). Kernel and ear weights, although
inconsistent, also responded to variability of spacing.

Corn grain yields at each of the experimental locations
were related to within-row spacing variability by the linear
regression equation : ¥ = A + BX (Tables 3 and 4, and Figs
1-4). Y stands for the grain yield at zero within-row spacing
variability; B représents the slope of the regression line

and ¥ is the standard deviation of spacing. and Bp dencted

SA
the standard deviation of the estimated intercept and slope

of the regression line, respectively.
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Table 3. Linear regression of yield versus spacing variability
at each location.

Location Year A S B S r2 F

A B
Powhattanl 1978 5,414 151 - 7.60 12.72 0.004 0.36
Manhattan 1978 7,477 146 - 45.17 11.86 0.073 14.51**

1979 8,429 147 - 15.93 12.49 0.009 1463

Rossville 1378 9,163 241 -108.54 19.25 0,148 31.78**
1979 8,867 181 =~ $9.45 16.55 0.087 L7.61%*

Ashland 1978 89;164 253 - 79.33 22.17 0,066 12.81%*
1979 4,481 201 -~ 59.65 17.83 0.057 L1l.lg%**

1 DeKalb XL-390 only

** gignificant at 1%

Negative relationship between grain yield and within-row
spacing variability was found at three of the four locations
(Table 3 and Figs 2, 3 and 4). The regression analysis was
for the combined yields of BoJac~56 and DeKalb XL-390. The
lack of significance of the regression slope at Manhattan in
1979 and Powhattan in 1978 can be attributed to the low re-
sponse of DeKalb XL-390 to variability of spacing (Tabkle 4).
The percentage grain yield variability accounted for by the
relationship between intra-row spacing variability and grain
yield, as shown by r2 (Table 3 and 4), varied from location to
location. Hybrid response differences were also observed.
Grain yield decrease of 148.2 to 1641.9 kg/ha was observed as

within-row spacing variability increased from 1 to 19.5 cm
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(Table 4), indicating that improving planting precision could
appreciably increase grain yield.

Discussion of results from each location follows.

POWHATTAN

In 1978, corn was attacked by European corn borer, Ostrinia
spp., which caused stalk breakage of the plants. The relatively
early maturing hybrid, BoJac-56, was more affected because the
insect attack occurred during its grain filling stage and no
usable data were obtained. DeKalb XL-390 seemed to be less
damaged by the insect, although grain yield reduction of this
hybrid was also observed. Grain yields and yield components
were not significantly affected by variability of spacing (Table
1l and Appendix Table 13). Although it was difficult to separ-
ate the effect of spacing variability from insect damage, re-
sults from other locations indicated that DeKalb XL-390 has a
low response to variability of spacing (Table 4);

Regression analysis of DeKalb XL-390 (Table 4 and Fig 1)
showed no relationship between spacing variability and grain
yvield.

In 1979, poor plant establishment at this location made
it impossible to obtain the designed levels of within-row spac-
ing wvariability. Consegquently, the results could not be re-
lated to variability of spacing and were not included in the

analysis.
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MANHATTAN

Grain yields at this location were affected by intra-row
spacing variability in 1978. 1In 1979, yield of BoJac-56 was
significantly affected by variability of spacing, but DeKalb
XL-390 was not (Table 2 and 4, Appendix Table 8). Ear number
and weight per plant were not affected by spacing variability
(Appendix Tables 7 and 8). Kernel number seemed to be the most
consistently affected yield component.

Rates of development of the hybrids, as measured by the
tasseling and silking dates (Appendix Table 6), indicated that
BoJac-56 tasseled 7 days before DeKalb XL-390. A similar inter-
val was required for DeKalb XL-390 to silk. Tassel and silk
dates were delayed for an average of two days by increasing
spacing variability from 2 to 18 centimeters. The interval
between tasseling and silking was increased by one day as a
result of similar increase in variability of spacing. Earlier
research showed that both drilled and uniformly spaced corn
silked from one to several days earlier than hilled corn (15).
These effects on development rates might be responsible for
the barren ears observed at high spacing variability levels
during harvest.

Regression analysis showed a negative relationship between
variability of spacing and grain yields for both hybrids in
1978, and for BoJac-56 in 1979 (Table 4 and Fig 2). The re-
gression analysis was not significant for DeKald XL-390 in 1979.

Grain yield variability accounted for by spacing variability

in 1978 was 11.8 and 4.1 percent for BoJac-56 and DeKalb XL-390,
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respectively. In 1979, intra-row spacing variability accounted
for 38 percent of the yield wvariability of BoJac-56 (Table 4).

No such conclusion could be drawn for DeKalb XL-390 since the
relationship was not significant. Thus, improving planting
precision may result in little grain yield increase. The lack
of response of DeKalb XL-390 in 1979 agrees with earlier studies
with this hybrid which showed little response to variability

of spacing (22).

Grain yield, 100 kernel weight and kernel number for BoJac-
56 were correlated to spacing variability in 1978 (Table S).
One hundred kernel weight for DeKalb XL-390 was not correlated
to variability of spacing in the same year. In 13979, grain
yield, ear weight and kernel number for BoJac-56 were corre-
lated to spacing variability, but not for DeKalb XL-390 (Table
5). It was thought that the affected yield components were
responsible for the grain yield response to variability of
spacing. Where kernel number per ear decreased in response
to increase in spacing variability, it seems logical that grain
yield may also proportiocnately decrease with increase in vari-
ability of spacing. KXernel number was the most consistently
affecteﬁ yield component at this location.

During harvest, barren or incompletely filled ears were
more frequently observed at higher levels of spacing vari-
ability. Delay in development rate at high lévels of spacing
variability (Appendix Table 6), might have affected the normal
pollination of the plants and consequently some ears were

barren or not well filled.
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ROSSVILLE

Grain yield, generally tended to decrease with increase in
variability of spacing (Table 1). The decrease was significant
in 1978 and 1979. Hybrid yield differences were also observed.
BoJac-56 and DeKalb XL-390 responded similarly to variability
of spacing at this location. ZXernel number and ear weight were
not affected in 1978, but the hybrid x spacing variability
interaction effect was significant in 1979 (Appendix Tables 9
and 10). This was the only location where ear number was signi-
ficantly affected by spvacing variability.

Regression analysis showed a negative relationship between
variability of spacing and grain yield (Table 4 and Fig 3).

The relationship, as shown by r2, accounted for 11.4 and 5.3
percent of the yield variability in 1978 for BoJac-56 and
DeKalb XL-390, respectively. 1In 1979, intra-row spacing vari-
ability accounted for 18.7 and 15.2 percent of the grain yield
variability for BoJac-56 and DeKalb XL-390, respectively (Table
5). The effect of spacing variability seemed to be more con-
sistent at this location than other locations, supporting an
earlier study indicating that the effect of intra-row spacing
variability varies from location to location (22). 1In aédi-
tion, highest r2 values were obtained for BoJac-56 and DeKalb
XL-390 in 1979 (Table 4).

In 1978, grain yield and yield components for BoJdac-56
were correlated with spacing variability (Table 5), but only
kernel number and grain yield for DeKalb XL-390. Ear number,
100 kernel and ear weights showed no correlation with vari-

ability of spacing in 1979. Kernel number was the most



23

‘6L6T PU® BL6T

‘oTT1TIASSOY

3¢ prIqAy yoes JoO saUTT uorssaabay

"WI'NOIIBIAIO GUYUNULS
2 21 "4 4l E Y 'E ‘a
i il [l 'S A a 1 B3 CEEERNE Ui I VROP e | . sl H—cc—‘
5]
L4
[ @
e o - 0069
. [ n ] 2 (3] —
g Ry e B ()
e - : Hm.mu . * vy n ofonin ...u
o LR me..ﬂ_ " e ﬁ o
LCI n v R = - =
, o A R A & ‘0003 X
w o t w 5
Uy ® % = o
- oooal
OEE 11X 016%3IG
e e — — ey = — =+ 0002 |
661 T AS50Y
‘W) 'NDOIIHIAJD OUBONHLS
g t 5 [ ‘o ] A 0
LI A i s B Gl
0009
A
=]
a 04 o g 2 | m
G T [ 2] .rﬁ
v L [A] —~ %54
———r " L] . 3433 =
.h.wrlﬂrIEJ...LW. _ﬂ‘ eﬂ it ......_ ,r_.« - EH___.“ ) 2 - o ,.N
i [T = s SO 7 (5 B [k A
] ._mﬁ LA Al az.#f«u;.ﬁmllh..i B 5
ooy e _\wr e gy TTR—— e
Ry EEE L@ = v L oggoal
. ¥ i -
e
9% grodg ’
— - —— e S e T S e e e S Y onozi

6/61

T1H1EALS0Y

‘€ b1a

"WI'NO1LUIAIG OUBTONGLS

[A g “51 il G M t ‘d
e 1 S P S W S | s I L X 3 gggh
2 LN
T v [
[ (¥]
- [ .
1 « ®y e 43 £ I 0009
..im.wn..,l,...ﬂ. e b & 0 v
4 N Zl_mwll__-..u.r_.u.lffrmchv....:... \ .-4. i i P w W =
. A G © oG, ()
3 [ e et 4 - T ' -
| w® = “ bg B -t | 0008 X
o # = 7 boL® 5w e
[PA | [ ' .m S~
t AL . ta L T
w Yo 1| fu - =
[
L - ggool
ﬁ G5 X 87YM3a
- — = i g e g -~} 0002 |
861 I N1IASSOY
"WI'MOILBIATDD GUUINYLS .
2 31 51 Z1 B "y i 1]
—— e b L . L . . —t gaor
1]
8
] TR F 3005
i -a
s . 5 U b
l as kW 2 £ “
r r u B o5
——_ (8] - 3 Caﬁn.._t = (AR AP J_’M 5069 =
W ,l?fu...- W———— ”M.W.. - 0 % . s R CH.
I - SN I
w ot 1, i w -ow [ B e N § o
. . & ¥ @;‘.P? . D
W = AN o O m - 90001
w 2 ©opw w
e [
94 aurog
SRS i s

g/61 A1TASSOY




23

consistently affected yield component.

ASHLAND

Analysis of variance showed that grain yields were signi-
ficantly affected by variability of spacing (Table 1 and Appen-
dix Tables 11 and 12). 1In addition to significant hybrid yield
differences in 1978 and 1979, there were also significant
hybrid response differences to variability of spacing in 1978
(Table 2 and Appendix Tables 11 and 12). ZXernel number and ear
weight were similarly affected in 1978, but not in 1979. Ear
number was not significantly affected by variability of spac-
ing in either year.

Lower grain yields were obtained for this location in
1979 than 1978 (Table 1). Water logging of the experimental
plots as a result of heavy rainfall in June and early weeks of
July, 1979, and the consequent nitrogen deficiencies of the
plants, might have contributed to the low grain yields. 1In
addition, plant damage by corn borer and ear worm were also
observed. Ear silks, generally, were damaged as soon as they
were produced, thereby interfering with the normal pollination
of the plants. This might have contributed to the poor grain
filling of the ears observed at this location, and the resultant
low grain yields. However, it seems that the nitrogen stress
was an additional condition under which grain yield response
to variability of spacing could be obtained.

Regression analysis shown in Table 4 indicated a negative

relationship between grain yield and spacing variability.
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Intra-row spacing variability accounted for 6 and ¢ percent of
the grain yield variability of each hybrid in 1978 and 19789,
respectively (Table 4). The regression lines are shown in
Fig 4.

Kernel number was the yield component most consistently

affected by variability of spacing at this location (Table 5).
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SUMMARY AND CONCLUSIONS

Significant negative relationship between grain yield and
variability of spacing was found at three of the four locations.
This indicated that grain yields, generally, decreased with
increase in spacing variability. Hybrid x spacing variability
interaction effect on grain yvield was observed at Manhattan in
1979 and Ashland in 1978, showing that BoJac-56 and DeKalb
XL-390 responded differently to variability of spacing. Hybrid
grain yield differences were evident. 1In six of the eight ex-
periments, BoJac-56 produced higher grain yields than DeKalb
XL-390.

Yield components, generally, were affected by intra-row
spacing variability, with kernel number the most consistently
affected. The results also showed that reduction in grain
yield as variability of spacing increased seemed to be accom-
panied by a similar reduction of one yield component or the
other.

Grain yield decrease of 148.2 to 1641.9 kg/ha was observed
as within-row plant spacing increased from 0 to 19.5, indicat-
ing that improving planting precision could appreciably increase
grain yield. The effect of spacing variability on grain yield
was more consistent at Rossville than other locations. Rela-
tively higher r2 values were also found for this location
(Table 3). The observations are in agreement with an earlier
study which showed that the effect of spacing variability on

grain yield varied with corn hybrid and location (22).
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Furthermore, rate of development, as measured by tasseling
and silking dates, was delayed for two days; the interval be-
tween tasseling and silking was increased by one day as a
result of increasing spacing variability from 2 to 18 cm.

The results of this work stress the need for good calibra-
tion of corn planters to improve planting precision. With good
crop management practices, economic benefits could be expected

from improved within-row plant spacing.
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Successful production of corn, Zea mays {({L.), in the
United States can be attributed to research and improvements
in production methods. Effects of planting patterns on corn
grain yield have been reported. However, there are relatively
few published reports relating to the performance of corn
planted at different levels of within-row spacing variability.

This study was designed to determine how grain yield is
related to spacing variability; to see how much grain yield
increase could be obtained by increasing planting precision
and to determine the yield components influencing grain yield
response to variability of spacing.

Experiments were conducted during 1978 and 1979 at four
locations in Kansas: the Manhattan Agronomy Farm, the Cornbelt
Experimental Field at Powhattan, the Ashland Agronomy Farm and
the Kansas River Valley Experimental Field at Rossville. Ash-
land and Rossville were irrigated; Manhattan and Powhattan
were not.

BoJac-56, a yellow relatively early maturing, and DeKalb
XL-390, a white and late maturing, hybrids were used. Standard
deviation of within-row plant spacing was used as a measure
of planting precision. Corn was hand planted in 76-cm rows
at standard deviations of within-row spacing of 0, 6, 12 and
18 em. Plant populations were 44,000 and 58,000 plants/ha
for the non-irrigated and irrigated locations, respectively.
Distances between plants within each row were measured and
standard deviation of plant spacing was calculated for each
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Results showed a significant negative relationship between
grain yield and variability of spacing at three of the four
locations. Hybrid x spacing variability interaction effect
on grain yield was also observed at two locations, indicating
that BoJac-56 and DeKalb XL-390 responded differently to vari-
‘ability of spacing. The results further showed that reduction
in grain yield as variability of spacing increased seemed to
be accompanied by a similar reduction in cne yield component
or the other, with kernel number the most consistently affected.
Grain yield decrease of 148.2 to 1641l.9 kg/ha was observed as
within-row plant spacing increased from 0 to 19.5 cm, indicat-
ing that imporving planting precision could appreciably increase
grain yield. The results of this work show:- that with good
crop management practices, economic benefits could be expected

from improved within-row plant spacing.



