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NARROW ROWS FOR CORN AND SOYBEANS -- QUESTIO’Q/&ND

%J?\\ March, 1966
1821meo AY-162
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M. L. Swearingin, Extension Agronomls‘r\/ ///

The most discussed topic for the past
year on cultural practices for corn and soy-
beans has been the advisability of using nar-
row rows. The renewed interest in this prac-
tice no doubt has been stimulated by the com-
mercial production of narrow row equipment
by the leading farm equipment manufacturers
for the first time in 1965. The new planting,
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A Ve;\{/ Ii d number of recent Indiana
trials 1nd\aa\1.<es a’yield increase of about 5
per ce \\LQethher variables are.held con-
stant.. T%};mge has been from about 0 to
10 per cem//mcrease in yield. Other corn
elt stg{es in the same latitudes as Indiana
h% been obtaining about the same increase--

r-cent -- for narrow row corn. A sum-

cultivating and harvesting equipment is de- (| \/ %\gyy of available research data is given in
signed for 30-inch rows, although one manu- \ T@zble 1.

facturer plans to produce a limited am t of\\

20-inch row equipment in 1966. The largest ) ,J 3. Don't some states and most magazine
obstacle to switching to narrow row pro c\\ / articles report larger yield increases than
tion -- the lack of commercially available ./ this?

machinery -- thus has now been oyerzome.
The following is an attempt to ansWer some
of the more commonly asked questio \33 @bout
narrow row production of corg oybeans
. N
1. What is meant by narrow rows?
7aRN

They are generally c\@sn‘]éred row widths
of 2030 inches. O@ \L@&e 1 than 20 inches
are generally difficult {dc;&ltlvate with farm
equipment in con{mon 1{se today, particularly
on sloplng l@nd m)ght well be considered
as "solid sta 30-inch upper limit

for narro w&k arbltrary, however, with
30- 1nch \\p;nent now available, there
seems“{ httlev interest in, or need for,

TOW w1dth&1\ the 30 to 36-inch range.

2. What yield increases can be expected with
narrow row corn?

Yes, northern areas such as Minnesota,
Michigan and Ontario report increases from
narrow corn rows ranging from 10 to 20 per
cent. Their corn varieties are shorter, have
narrower leaves, and do not shade the ground
as much as our larger hybrids. Also, one
must remember that growing conditions are
much different in the northern corn belt
wherein they have a shorter growing season,
longer summer days, and more limited light
intensity. This could explain the difference
in response to narrow rows.

With regard to the large increases re-
ported in some magazine articles, it is the
feeling of some research workers that a good
portion of this yield increase reported for
narrow rows may be due to factors other than
row width itself. For example, higher plant
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Table 1. Summary of Indiana yield increases from narrow row corn.
Per cent
Location Comparison response Yield level
Lafayette, 1940's 42" vs 16" 0 190 \
Lafayette, 1959-61 40" vs 20" -1 LZZ \
Pinney-Purdue, 1964 \
Early Hybrid 40" vs 32" 6 / !
Late Hybrid 40" vs 32" 2 3
Adams County, 1964 40" vs 20" 6 \ jﬁ()/ "
Pinney-Purdue, 1965 40" vs 30" 33 \// %140 "
, 40" vs 20" 7%%& 140 "
Lafayette, 1965 40" vs 30" 3 160 "
(Early Variety) 40" vs 20" %\\ 160 "

populations in the narrow rows may contrib-
ute toward increased yields. Such increases
should be credited to population effect, not
narrow rows, per se. Of course, it matters
little to the individual farmer  what inc
the yield so long as it is obtained. Fig
1 through 4 compare the relative amount
shading and plant canopy as influenced by ro
spacing and population. -

Yo

/
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4. Is it easier to achieve higher pla\nr ;_)ggh—
lations in narrow row corn?

\‘/>

Yes. Many planters in @%Indiana
farms today were not desi and will
not accurately plant stanki‘ efz% 000 or
more plants per acr ugg speeds ex-
ceeding 4 miles an hi%’rhe advantage for
narrow rows may bessee by the following
illustration. If of e wishes a harvest popula-
tion of 22, 000 plants p)e//]z acre in 40-inch
rows with %@m overplant, the plants
must be spac nches apart in the row.

irf 30-inc¢h rows they can be 8.6
and in 20-inch rows almost 13
inches apart the same number of plants
per acre. Practically speaking it is easier
to plant high populations with the larger in-

terval in the row. The planter plates can tra-
vel much slower with a more accurate fill

N

"~ whé n\lar{\mg equal populatlons in narrow

row

N\

ow do yield increases from narrowing

\born/ rows compare with responses which

mlght be obtained from other practices?

/ /

Narrow row corn yield increases are
considerably less than can be achieved by
careful attention to fundamentals such as
early planting, optimum population, weed
control, variety selection, and adequate fer-
tilization in conventional rows if such are

limiting. Any of the practices just mentioned

can increase yields 15 to 25 per cent or more
if they have been neglected.

6. What is the optimum row width for corn?

Theoretically, equidistant spacing.
Practically speaking, this would prohibit inter-
row cultivation for weed control. Until de-
pendable and adequate weed control can be
obtained across a wide range of conditions
without row cultivation, a choice of row
widths permitting such cultivation would seem
to be necessary. Right now this leads to 30-
inch rows. Research must still determine
whether 20-inch rows will give much addition-
al yield over 30-inch rows at the same popu-
lation.



Figure 1. Wide rows and low population lev-
els allow large amounts of sunlight to reach
the ground surface early in the growing
season.

Figure 3. Planting in 30~ nch}jqws at
24,000 plants an acre increases’ light inter-
ception and provides shading across
the entire middle ?@ly 6 weeks after planting.

Figure 2. ,The traditional approach of in-
creasing p<fa\a&[\p\op lation in wide rows

(24, OOOQkhtits an acre) increases the shading
only slightly in'the row.
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e

Figure 4. Planting in 20-inch rows at

24,000 plants an acre provides almost a com -
plete plant canopy that should reduce weed
growth and soil moisture evaporation.

All photo@akéﬁ, i’/%lj/65 at Pinney-Purdue Farm, Wanatah, Ind., 48 days after planting.

7. Does th%e\o

ybrid make a difference

in yield increase for narrow rows?

Although ited Indiana studies do not
show any significant variety by row width in-
teraction, this has been detected in northern
areas where increases are greater. It seems
probable that plant breeders will develop hy-
brids that will give a significantly larger
yield increase in the narrow rows than the

rather tall, late floppy leaved type of hybrids
that have been developed over the years for
wide rows.

8. What yield increases can be expected
from narrow row soybeans?

Soybeans present the greatest opportunity
for increasing yields with narrow row culture.
Soybeans in row widths ranging from 20 to 30
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Table 2. Summary of Indiana yield increases from narrow row soybeans.

. Location

Narrow row

Comparison Yield . Increase Yield level
Bu. % K
Pinney-Purdue 1965 40" vs 20" 1.0 31 33
Pinney-Purdue 1964 40" vs 28" 1.7 4.6 (" 8
Adams County 1964 42" vs 21" 5.3 15.4
~ Lafayette 1964-65 38" vs 28" 2.5 6.5/\N2-45
Lafayette 1950 2-5 // 30+
Lafayette 1942-43 35" vs 28" 1.8 6.2~/ 29-31
35" vs 21" 4.8 @6\3% 29-34
Lafayette 4 yrs. (1930's) 32" vs 24" 2.9 /ﬁ% 27-30
32"vys 8" 11.2 0 41, 27-38
Lafayette 1931-37 28" vs 8" 5. \N>.3 28-38
Lafayette 1904-19  40"-42" vs 24"-28" &
@ 30%/A <2\\7\/;)V15.8 17-20
40"-42"vs 7",
@ 30% vs 60%/A 3.7,  21.8 17-21
42" vs 28" @ 24#/A 8.2 20.0 16-19

inches have shown a consistent 10 to

cent yield increase over wide rows in
latitudes. (See Tables 2, 3 and 4). Infa

soybean yields are the highest in solid seed-
ed stands (7-inch rows) when we;e(ﬁsjcag be

controlled. Here the yield@lcré‘ se
approaches 20 per cent. Soy %

creases in narrow rows have be
reproducible in test plots :

of the fact that soybean//yi\ S
little over a wide rang(s of se

oft
ie.
ighly
ably because
nge very
eding rates.

N
in-

unding variable in

Thus, one import c
corn row width studi population effect, is

not a problém '%s:oybe 1 trow width studies.

(C

4 PN
9. Why d@s&y%@/éive a larger percentage

increase with narrow rows than corn?

[

ould remember that soybeans are
d legume that does not branch lat-
erally as extensively as corn. Corn is a fi-
brous rooted grass plant with a completely
different type of root system and extensive
lateral brénching. By the time corn is knee
high the roots have overlapped even in 40-

—/

inch middles. If one looked only at the root
system and percentage ground cover on a
given date, one would expect a greater re-
sponse from narrowing soybean rows than
for corn. The data also suggest larger yield
responses for soybeans in narrow rows for
northern than southern Indiana. This also is
apparently related to root development, plant
canopy and the length of day and growing
season.

10. If this is so why have farmers been
growing soybeans in wide rows for the past
30 years?

This is the price Indiana farmers have

paid for the convenience of growing soybeans

with corn equipment. Research results show-
ing higher yields in narrow rows have been
largely ignored with soybeans. As soybeans
become more important and farmers more
concerned about increasing yields, they
should begin to give them the individual
attention they deserve.
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Table 3. Yield increase reported by other states for narrow row soybeans.

State Comparison Yield increase

Illinois 40" vs 30" 1§Q5%kﬁ
Iowa 40" vs 30" o ;1\
‘ 40" vs 20" Al %
Ohio 40"-42" ys 21"-28" X\}%
| 40"-42" vs 7" /J/ﬁ 0 Bu.
N~

Minnesota 40" vs 24" @ May 18 ‘ 13%
@ June 18 - 359

Arkansas : 38" vs 32" J;‘ 6%
38" vs 26" //x -6%

Deep South - No Advantage Except for Late Planting&

N

11. Will we eventually go back to 7-inch | 12. Sl’fould I wait until 20-inch row equip-
rows for soybeans? x%\\ent byacomes available before changing?

This is probable if a satisfactory herbl— \ ) ) w Probably not for corn, although this
cide can be developed “that will control \ estlon is difficult to answer now. With
weeds without row cultivation. Soybe corn it would appear that most of the yield
when originally introduced to Indiana /f increase can be obtained in 30-inch rows; the
1900, were grown in solid stands, but ro cost of conversion would be less than for 20-
culture was later adopted by virtually all inch rows and cultivation less complicated,

farmers because the rotary hoe w& -often ~ particularly on sloping land. Soybeans do
inadequate for weed control 51 soh\d\sta ds. indicate a somewhat higher yield for the
(¢

Table 4. Effect of cu%raeﬂces on soybean yields at Agronomy Farm,
Lafayette 1963-65 o

L 1963 1964 1965 * 3-Yr. Ave.
Treatment J; Bu/A. Bu/A. Bu/A. Bu/A. % Change
38" Rows J&kzéam 43.5 37.2 47.8 42.8 Check
38" Rows + Row
%Cult. 44.2 37.5 47.5 43.1 +0.7
38" R C. |
: 42.5 36.2 47 .1 41.9 2.1
28" +B.C
Amiben + 1 Cult. - 41.2 49.3 45.3 %% 46.5 **
7" Rows + B.C.
Amiben 48.9 43.7 49.7 47 .4 +10.7

* Yield differences in 1965 were smaller possibly because of herbicide
injury (drift) from adjacent small grain plots.
*% 2-Year Average.
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CORN CULTURAL PRACTICES--PINNEY-PURDUE FARM, 1965
Planted 5/14/65
150 ‘0" P 3550 (early) + P 325A (late)
o 30" ' l
e N a4
3 + %‘.,\3\\\“ N
- §\\‘2 ﬁ\\\ :
© %’S “s\" '
< 130 %\\ Q%
: N \
. 4 N D
: BN N\
2 120 N N N
- N N N\
i I
B N %
B
Nl | N | NS NE N
Early Hybrid Late Hybrid <F<{ly Hybr‘]i/d Late Hybnd Early Hybnd Late Hybrid

14,000 POPULATION

/ /
19 ﬂQS/ JPOPULATION

24,000 . POPULATION

Figure 5. The relative importance of narrowmg rows, changing population or corn hybrid.
Greatest yield increases were obta{ ed fgr increasing population or using the later hybrid.
Yield increases for narrow rogvs a@ou/gh smaller, were highly significant.

~ \
\
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\

20-inch rows, but logic sugg‘ests that both

crops be planted at the s va;udth
The decision to switch s}zogfd\b made on
'is avail-

the basis of: (1) eq p:gn \th
able and (2) the pro‘f%tc thentla possmle
with that equipme --usmg“xeahstm con-
version cost estn‘z{’t ates offset by yield in-
creases attx@butable/o/ Jarrow rows. At

- this stage,z e\st)\ inch row equipment is
available, and t 20 inch row is not avail-
able 1rM}uant1ty{.Q\\For soybean only produ-
cers, thérkliarvestmg equipment is not an
expense coné\l@eratlon and the 20 to 24-inch
row widths have considerable merit for the
initial conversion.

13. What is the cost of changing over to
narrow rows?

This can vary rather widely, but the
average is around $2200 for a conversion of
4-row wide to 6-row narrow equipment with
a new planter, cultivator and a 3-row narrow
corn head. This assumes continued use of
the existing combine and would maintain the
same harvesting capacity in terms of bushels
per hour or day but would slightly reduce the
acres harvestable per day if the existing com-
bine has been used at capacity previously--
because of the projected increase in corn
yields. The range of conversion expense is
about $1500 to $3, 600; the latter being for a
6-row to 8-row narrow conversion. This is
the additional cost of going to narrow rows
assuming one was going to trade equipment
anyway. The extra cost of the narrow row



corn head accounts for about two-thirds of
the conversion expense.

14. Who should switch to narrow rows?

Not everyone should. Narrow rows
must be kept in proper perspective. Narrow
rows will increase corn and soybean yields.
Narrow rows will not overcome or offset
other poor production practices. They are
a supplementary practice that can boost
yields for many farmers, especially those
that can prorate the cost of conversion over
larger acreages and those that are already
producing in the neighborhood of 125-bushel
corn or 30-bushel beans. Many of our better
Indiana farmers should consider the conver-
sion to narrow rows the next time they trade
for new equipment.
tently producing 100 bushels an acre or less
probably has more important and more re-
warding things to do before changing to nar-
TOW TOWS.

15. Can you give an idea of the numb@

to narrow rows from the increased corn an
soybean yields? o
- w

This is the crucial questio n&&heﬁin-

swer one obtains will depend la upon
the assumptions made. Agricu Econo-
mists Mueller (U. of Illinoirs)%Robbins
and Strom (Purdue) have/;pee\tly completed
economic analyses of conversion to narrow
rows. Mueller co thh an owner -
operator producing cres of row crop
equally divided bﬁ}ween cofn and soybeans,
and in the péocegs gf//r?eplacmg a planter,
cultivator and'combiné/picker head, the
break-eve %grease for narrow rows
is 2.6 bush oybeans priced at $2.50
This projection requires only
soybean yield increase from a
26-bushels per acre yield level. This is a

very realistic assumption and any additional
soybean yield increase or any yield increase

The corn farmer consis-

Break-even acreages would about double
in the case of crop-share tenants since the
tenant would usually share in only one-half the
projected yield increase and would pay vir-
tually all the added costs

.o-Mueller states
"For crop-share tenant ar ments with the
same acreage, the project ak-even yield

increase for soybeans /Wm% 4.5 bushels
per acre which is close e upper limits

suggested by agro This would re--

@
quire 15 per cent s@ yyield increase from

a 30-bushel yle/ld yﬁeans or else the use

of some of the d yield increase from
corn to break %

Rob trom arrived at slightly
higher-adde sts for converting to narrow
rows th ;d Mueller. But with similar as-
suj tions as to acreage and also assuming

ol“ \aguipment must be replaced and will depre-

te over 8 years, they conclude that a 10 per
1ncrease in soybean yields at the 30-

1 level and a 3 per cent increase in corn

ylelds at the 100-bushel level will cover added

| |costs for converting. Thus Robbins and Strom
acres required to pay the cost of convem

from the 100 acres of narrow row corn would

represent profit.

conclude that if a farmer has a sizeable acreage
(200 or more) of corn or corn and beans and

his equipment is ready to replace, he should
give serious consideration to conversion to
narrow rows.

From economic analyses available at this
stage one would conclude that a good corn pro-
ducer with 200 or more acres of corn annually
should consider the narrow row conversion the
next time he trades for new equipment. It
would also appear that a corn-soybean produ-
cer with 100 or more acres of soybeans should
give serious consideration to narrow rows re-
gardless of corn acreage the next time he up-
dates his equipment. For those few farmers
with soybeans only, the production of as little
as 75 acres of soybeans should justify the nar-
row conversion because of the relatively low
conversion expense and the larger, more con-
sistent yield response of soybeans in narrow
TOWS.



16. What seeding rate should be used for
narrow rows?

If corn is already being planted at opti-
mum populations, no increase in seeding
rate is necessary for narrow rows. A 1965
survey of Indiana crop reporters, however,
indicates an average harvest population of
only 15,500 plants an acre. This is low and
should be increased when necessary regard-
less of row width. Many Indiana farmers
should now be in the range of 20, 000 to

24,000 population at harvest even in conven-
tional 40-inch rows.

For soybeans the seeding rate should
be increased from the re mended rate of
45 pounds an acre for 40-in -ows to about

55 pounds an acre in 3@— rows and 70
pounds an acre in 24<inch rows. If solid
seeded soybeans e}fejt%han a seeding
rate of 90 pounds/an/acre is suggested as a

start. This assumes the use of well re-
cleaned seed/ with 80 per cent germination

or better. //;%

i
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