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Corn Responds Best To
Spokewheel Injected UAN In
Ridge-till Trials

Minnesota scientists seek optimal N efficiency and minimal ammonia
volatilization in four-year study.

Summary:Grain yield, total N uptake, did not produce higher yields, N uptake, that a single preemergence spokewheel
and net economic return were generally or net economic return than single injection of UAN into the ridge, or a
optimized by point injecting UAN and preemergence injections of N. The preplant anhydrous ammonia injection

preplant injecting anhydrous ammonia, reported three-year average was highest into the valleys can be successfully used
compared with band and broadcast with preemergence point injection of to optimize N management in corn that

applications of UAN. Split applications  UAN into the ridge. These results suggestfollows soybeans. Nitrogen efficiency
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will be enhanced and ammonia

volatilization reduced

nterest ly reseachers in iidge-till for

row crop poduction contines because

of its potential ér conseving soil and
water, and educing costs of mamely,
labor, and herbicides. Ridgtill, a very
reduced-till systemallows ealy planting
of com and sgbeans on poty drained
soils of the Midvest.

In ridge-till, N placement options ar
limited for con because of thebaence
of primary and secondgrtillage, except
for ridge sceping & planting andidge
building & cultivation. Consequeny]
mary fammers use dweed andded”
program where UAN (10 to 15 gl/A)
sewes as a caier for herbicides and is
band-pplied on the @p row at planting
Remainder of the N is usuglinjected as
anhydrous ammonia or sideessed &
cultivation as LAN.

Although seeral N gplicaion
methods hee been ealuaed over the
yeas by reseathers, none of these
studies compad a wide ange of N
application methods and timing options
for con following so/beans in aidge-
till system.Wha has &cilitated moe
placement and timingexibility for N
manajement in consegtion tillage
systems is deelopment in 1989 of the
spolewheel injector lg Baker and
assocites.This injector placessitilizer

directly into the pot 2one with little cop

residue incquoration and minimal soil was slighty higher than nanal.

disturbance Tempeestures vere average to warmer
Objectives of this stug were: than aerage. Although Mgy to
 Evaluae the spokwheel injector as  September ainfall was 36 pesent belov
a tool or precise WAN placement in  nomal in 1989and dine aminfall was
a fidge-till system vhere con 57 pecent belav nomal, timely rains
follows sgybeans coupled with the lasence of high-stiss
 Evaluae the effects of N placement tempeatures poduced god cops.
(band vs. wadcast vs. injection) UAN was meed into the soil mfile
and timing (single vs. split) on aor  to minimize wolatilization losses of
yield, net economiceatum to N, ammonia. Rairdll was also adeqt=
N uptale, and N ecovely. ead year to mee sidedessed BN
into the actre oot zne Because of
Weaher favorable very dry and &nomally hot conditions
in 1988,yields were \ery low (less

than 85 Ib/A). Therefore, 1988 was

Growing season conditions in 1986

and 1987 wre ideal. Pecipitaion
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Figure 1. Effect of N rate, source, timing and application method on corn yield;
three-year average, Randall, et al., University of Minnesota.

Fall 1997




consideed an &eration and not

included in this eport.

Grain yield
Com grain yields vere impoved
above contol in all three eported years.
Optimal yields vere pioduced athe
100-Ib/A N rate in two of three yeass.
Note in Rgure 1 hav the highest tae-
year aerage was dtained vhere 100

Ibs/A of UAN was spokwheel injected

at preemegence into theidge.

No signiicant diferences in gain
yield were found betveen N sowes or
among methods and times gfpdication
in 1987 and 1989.

In 1986,spokewheel injection of BN
into the fdge & preemegence poduced
19 /A more of con than anfdrous
ammonia injected pplant into the alley.
Similarly, for reasons unknen, yields

from both peemegence spowheel
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Figure 2. Net economic return to N as influenced by N rate, source, timing,
and application method; three-year average, Randall, et al.,

University of Minnesota.
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injections of LAN were higher thandr
surface band #aments. Split pplica
tions of UAN, and LAN plus anlydrous
ammonia poduced gerage yields 7.7
bu/A less than single pemegence
applications of LAN. This mg have
been due to an inadedeaate of band-
applied N (30 Ibs/A) on theow at
preemegence vhen the majaty of split-
applied N (70 Ibs/A) vas gplied 4 late

sidedess.Therfore, preemegence ate

was rised to 40 Ibs/A in 1987 and 1989.

Economic return

As can be seen inigure 2,the
highest net economietum to nitrogen
occured where UAN was spokwheel
injected & preemegence into theidge
at the te of 100 Ibs/A.

Split goplicaions of N did not esult
in improved net economictum aove
single gplications.

When banding BN on the idge,
economic etum was impoved
substantial} as the N ate increased fom
60 to 140 Ibs/A.

Calculdion of net economicaetum was
based on the the-year aerage of con
grain yield Comn was piced & $2.75/l,
anhydrous ammoniate$0.20/1h and
UAN at $0.28/Ib Applicaion cost per
time for antydrous vas $5/A. Br UAN it
was $5/A bandedb4/A broadcastand
$6/A for spolewheel.

N uptake
Total ébove-gound plant uptadk of N

was inceased bhove the contl in all



three yeass. UAN banded on theidge &
the 140-Ib N ate pioduced the gaest
uptale.

Similar to gain yield few and \ery
slight differences in total uptakwere
found betveen N soures or among
the times and methods gbalication
in 1987 and 1989.

In 1986,however, total N uptale was
consistent} greaer for UAN spolkewheel
injected & preemegence than either
preplant anlydrous or LAN band gplied
at preemegence Because of the posié
effect of spokwheel injected BN at
preemegence total N uptale was geaer
with single gplicaions of UAN
compaed with split plications of
UAN and anlydrous ammonia.

Three-year aerages br the 100-1b/A
treaments shaved geaest N uptak with
spolewheel injection of WN directly
into the rdge piior to emegence In
geneal, spolewheel injection of AN,
regardless of placemengave gedaer
total N uptale than did sugfce banding
UAN on the pw.

N recovery

Appaent ecovery of N was highest
(57 pecent) with the single spekheel
injection of LAN into the idge &
preemegence (kgure 3),outperbrming
injected anfidrous ammoniay 7
percent and 18 peent higher than
broadcast BN.

Appaent ecovery was calculged on
total N uptale of a tedment mirus total
N uptale in the conwl divided ty the
total N gplicétion rate.
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Figure 3. N recovery as influenced by N rate, source, timing, and application

method; three-year average, Randall, et al.,

Procedure

Site Reseath was conducted ém
1986 though 1989 aithe Souther
Expeiment Stéion in WasecaMN.

Soilwas a pody drainedWebster
clay loam with dout 5.5 perent oganic
mater. Since leels tested highmo
additional P or K vas gplied

Rotaion. Com followed sgbeans
ead year

Ridgeswere huilt when sgbean
height was dout 24 inbies. Sgbean
residue vas &enly distiibuted acoss
the expelimental aea with a sew
spreader mounted on the combirte a
hawvest. Ridg height bajre planting
averaged dout 5 inthes.

Plant density Pioneer 3737 as
planted edg year in 30-inb wide 1ows
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University of Minnesota.

at 30,400 plants/A. Less than 0.5 les
of soil was emoved from the idges
during planting

Weed contol was abieved eab year
by broadcasting a tank mix of alslor
and yanazine apreemegence

Expeimental desigwas a
randomizd, complete bock with either
four or fve replicates.

Plot sizwas 10 éet wide ly 55 feet

long.

Dr. Randall is pofessor/soil scientist
and Dr Iragavarapu was brmeltly
reseach associte a the Uniersity of
Minnesota SoutherExpeiment Stéon,
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